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PE3IOME

C uen cb3gaBaHe Ha copToBe
3umMeH pypaxeH rpax B WHCTUTYT no
dypaxHuTe Kyntypu, neBeH cTapTupa
Ce/sleKUMoHHa nporpama c npoctu (npasu
N PeuunpoYHM) MexaycopTOBM KpPbCTOC-
k. Upes nonosa xubpugusaums ca nosny-
YEHU U NPOYYEHN XNOPUAHU KOMOMHaUMK
OT TWnma Ssp. arvense X Ssp. sativum.
MpunoxeH € MONyauuoHHUSA  METOJ,
(ramsch) B cbuyeTaHMe C LefeHaco4YeH
OTOOp M ca Cb3gafeHWn JIMHUW 3UMEH
rpax. B cratusata ca npefcraBeHn pesyn-
TaTuTe OT M3NUTBAHETO Ha AEBET JINHUK
rpax (Fs — F; nokoneHme) ¢ npousxopq ot
XxnbpugHata KombuHauusa Keprno x Mwup.
YCcTaHOBEHM Ca JOKa3aHu pas3inums Mex-
Ay copT Mup W AMHUUTE MO OTHOLUEHUE
Ha TONEpPaHTHOCT KbM CTyA, Beretaymo-
HEH nepuog, NPOAbL/IHKUTENHOCT Ha (hasa
ubgTeEX, BMCOYMHA Ha 3a/araHe Ha
nbpBu 606, 6po epTUIHN Bb3NKN, GPOI
6060Be, 6poit cemeHa B 606 M nNpoayk-
TUBHOCT. Mpu nuHumTe ¢ Ne 5/2, 5/5, 5/7,
5/9, 5/14, 5/19 wn 6/5 e nocTurHaTo
reHeTUYHO nogobpeHne cnpsMo N3X04HU-
Te copToBe No noseye OT €4UH NPU3HaK.
Mo-BucokaTa MPOAYKTUBHOCT NPW JIMHUK-
T€ rpax OCHOBHO C€ [Ab/DKM Ha KOM-
MakTHOTO ob6pa3yBaHe Ha M/I04HUTE
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SUMMARY

In order to create cultivars of winter
forage pea at the Institute of Forage
Crops, Pleven started breeding program
with  simple (right and reciprocal)
intervarietal crosses. Through sexual
hybridization were obtained and studied
hybrid combinations such type ssp.
arvense x ssp. sativum. Attached is a
population method (ramsch) combined
with a focused selection and created
winter pea lines. The article presents test
results of nine pea lines (Fs F
generation) originating in hybrid
combination Kerpo x Mir.

Established proven differences between
cultivar Mir and lines in terms: of tolerance
to cold, vegetation period, duration of
flowering, height of first pod, number of
fertility nodes, number of pods, number of
seeds per pod and productivity.

In line with Ne 5/2, 5/5, 5/7, 5/9, 5/14, 5/19
and 6/5 is achieved genetic improvement
from baseline cultivars on more than one
trait. Higher productivity in pea lines
mainly due to the compact formation of
fruiting elements — buttons, flowers, pods.



enieMeHTn — OyTOHK, uBeToBe, 606oBe.
KniouoB chaktop B TOBa OTHOLUEHUE MMa
NPOAbL/KATENIHOCTTA Ha dasa UbdTex,
KOATO MpU NuHMMTE e cpefHo 25 AHu
cpewty 32 aHu 3a copT Mup.

Knto4voBu gymn: cenekuusi, 3uMeH
pypaxkKeH rpax, IMHUK, NPOAYKTUBHOCT

YBO/,

PypaxHUAT rpax e eguH oT
LEHHUTE WM3TOYHULUM Ha pacTtute-
JIeH NPOTeUH N 3aefHO C Apyrute
6060BM KyNTypu MMa BaXHO 3Ha-
yeHuve 3a pellaBaHe Ha 6e/TbYHUSA
npobnem B cTpaHata (KepTukos,
2010). EdbekTnBEH Ccnocob 3a yBe-
nMyaBaHe Ha 6eNTbYHOTO NPOU3-
BOACTBO € Cb3[aBaHeTo N BHeApS-
BaHETO Ha BUCOKOMPOAYKTUBHM
coptoBe ” XubpuaMm 3bpPHEHO-
6060BK KynTypu (Keptukosa n ap.
2009; KepTtukoBa U KepTuKOB,
2013, 2013a; Mehandjiev et al.,
2006). MNpe3 2016 rog. B odunyman-
HaTta copTtoBa nucta (OC/) Ha P.
Bbarapys ca BhvcaHu 4eTupu
copta nponeteH rpax (Kepno,
MneBeH 4, Pyce 1, Tean) n pgsa
copTa 3umeH rpax (Mup n Becena
23 E). Mpn nponetHus dypaxeH
rpax ce Habnwpgasa egHa Aobpa
rama OT COpTOBE, ako KbM W3-
6poeHnTe NpubaBuM N COPTOBETE
(Kpuctan, Amutue, Tukapgw,
Boratup, Bokun, KOHak n ATpyc)
BnuceaHn B OCJ1 npe3 npeaxonHu-
Te neT roguHn. bpoaTt Ha copToBe-
Te OT 3UMeH Tun, obaye e orpaHu-
YeH 1 TPYAHO MOXe fa ce marpagm
copToBa CTpPyKTypa, CbOobpasHo
roNIIMOTO K/IMMaTUYHO pa3Hoobpa-
31e Ha cTpaHarTa.

C uen cb3gaBaHe Ha HOB

a7

A key factor here is the duration of the
flowering stage, which in lines averaged
25 days versus 32 days for cultivar Mir.

Keywords: breeding, winter forage
pea, lines, productivity

INTRODUCTION

Forage pea is one of the
valuable sources of vegetable
protein along with other legumes is
important to solve protein problem
in the country (Kertikov, 2010).
Effective way to increase protein
production is the creation and
implementation of highly
productive varieties and hybrids
grain legumes (Kertikova et al.,
2009; Kertikova and Kertikov,
2013, 2013a; Mehandjiev et al.,
2006).

In 2016 in the Official Variety List
(OVL) of the Republic of Bulgaria
entered four cultivars of spring pea
(Kerpo, Pleven 4 Ruse 1 and
Tedy) and two cultivars of winter
pea (Mir and Vesela 23 F). In
spring forage pea seen a good
range of cultivars if to add following
cultivars (Kristal, Emitie, Picardi,
Bogatir, Vokil, Unak and Yatrus)
entered in OVL during the previous
five years.

The number of cultivars of winter
type, however, is limited and
difficult to build varietal structure,
according to the great climatic
diversity of the country.

In order to create a new



COpPT 3UMeH JoypaxeH rpax B
NHCTUTYT NO doypadkHuTe KynTypw,
[MneBeH cTapTMpa CcenekunoHHa
nporpama c npoctn (npasu wu
pPeUnnpPoOYHN) MEXIYCOPTOBU KPbC-
Tockn (KeptmkoBa, 2012). Upes
nosioBa xmbpuamsaumsa ca nosy4e-
HA WU NPOyYyeHn XMOpuAHMU KOMOU-
Hauum OT TUMa SSp. arvense X ssp.
sativum. T[lpunoxeH e nonyna-
UMOHHMA MeTog (ramsch) B cbue-
TaHue C ueneHaco4yeH oTbop u ca
Cb3AaZEeHN INHUN 3UMEH Tpax.

B HacToAwara cratua ca
npeacTaBeHy pesyntartu OT U3NuT-
BaHETO N0 6GMOJIOTMYHN N CTOMNaH-
CKW KayecTBa Ha J/IMHMM rpax C
npousxon OT XmbpuaHata Kombéu-
Hauunsa Kepno x Mup.

MATEPVANT N METO4U

Mpe3 nepuoga 2012-2015r. B
ONMUTHOTO Mofe Ha WHCTUTYT no
dypaxHute kyntypu, neeBeH ca
npoy4yeHn 9 JIMHUK 3MMEH rpax
(Fs — F7 nokonexue) n copt Mup
(ctaHgapT). Tlonckuat onut e
3ajlaraH npe3 eceHta Ha Tpu
nocnegosatesiHi rognHn (2012 r.,
2013 r. n 2014 r.), no meToAa Ha
ObNrNTE napuenu ¢ manorabaput-
Ha cessika U CbC cenTbeHa Hopma
120 6p. k.c./m?.

JInHuuTe rpax ca oueHeHu no
TO/IePaHTHOCT KbM cTyp, (% npesu-
MyBaJ/I1 pacTeHus) 1 oTymTaHe B 5
cteneHn (6an) no MeToaAMKa Ha
MACAC, Codwma: Bucoka Tone-
pPaHTHOCT — 6e3 BUAMMK NoBpeau
(6an 1); TOnepaHTHM — cnabu
nospegu no nucrata, Hag 20% ot
pa3k/IoHeHMATa YBAXBAT N U3CbX-
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variety of winter forage pea at the
Institute of Forage Crops, Pleven
started breeding program with
simple (right and reciprocal) inter
varietal crosses (Kertikova, 2012).

Through sexual hybridization were
obtained and studied hybrid
combinations such ssp. arvense x
ssp. sativum. Attached is a
population method (ramsch)
combined with a focused team and
created winter pea lines.

This article presents the
results of testing to the cultivation
and use of pea lines originating in
hybrid combination Kerpo x Mir.

MATERIAL AND METHODS

During the period 2012-2015,
at the experimental field of the
Institute of Forage Crops, Pleven 9
winter pea lines (Fs - F¢
generation) and variety Mir
(standard) were studied. The field
experience is put in the fall for
three consecutive years (2012,
2013 and 2014) by the method of
long plots with small-sized drill with
sowing rate 120 n.s./m?.

Pea lines are valued at cold
tolerance (% wintered plants) and
reporting 5 degrees (score)
methodology of IASAS Sofia: high
tolerance — no Vvisible damage
(score 1); tolerant — slight damage
to the leaves, over 20% of the
branches wilt and dry, no dead
plants (score 3);



BaT, HAMa 3arMHa/im pacTeHus
(6an 3); mexanHHn — 41-60% ot
nucteHyarta un 21-40% o1 pasksio-
HeHVATa YBAXBAT U U3CbXBaT, Haf,
5% OT pacTeHusaTa ca 3arMHaam
(6an 5); uyscTBUTENHU — 81-99%
OT nucteHuata un 61-80% ot pas-
K/IOHEHMATA Ca 3aBAXHaUIM U 3a-
CbXxHaun, 26-50% OT pacteHudaTa
ca 3armHanu (6an 7); BUCOKO
YyBCTBUTE/IHA — BCUYKN pacTeHuns
ca 3armHanu,

M3BbpLuBaHn ca peHos10rny-
HW HabNAeHNSA: HavYaslo Ha Ubg-
TeX; MPOAB/HKUTENHOCT Ha UbTe-
Xa; MbJiHa 3pAN0CT; BereTaynoHeH
nepuoga.

BrvomeTpnyHnTe nM3MepBaHus
BK/IOYBAT: BMCOYMHA Ha 3anaraHe
Ha nbpBM 606 (cm), 6poin 6060BE
Ha eflHO pacTeHune, 6poin depTun-
HW Bb3NKU, 6poil cemeHa B eaviH
606, maca Ha 1000 cemeHa (Q),
Ter/i0 Ha cemeHaTa OT efHO pac-
TeHve (g). J/ivHuite N crtaHgapta
ca pekontupaHu B 3aBUCMMOCT OT
HacTbNBaHe Ha (pasa nbsHa 3ps-
NOCT ¢ ManorabaputeH koMmbaiH.

[JaHHuTe OoT eKkcnepumMmeHTa
ca 06paboTeHM No meToauTE Ha
BapunaumoHHusa aHanni (ANOVA),
nocpencTsomM cTaTuctmyeckara
nporpama STATGRAPHICS Plus.

PE3Y/ITATN N OBCbXAAHE

Mpe3 eceHTa Ha BCUYKM
roguHu (2012, 2013 n 2014) He ca
OTYETEHU pasNnuna Mexay MHUN-
Te U CTaHAapTa npu peructpupaHe
Ha (ha3a Mb/HO MNOHWKBaHe. [1o
OTHOLLEHNE Ha TONEepPaHTHOCT KbM
cTyn pesyntatute B Tabnvmuya 1
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intermediate 41-60% of the
leaves and 21-40% of the
branches wither and dry up over
5% of the plants were killed (score
5); sensitive 81-99% of the
leaves and 61-80% of the
branches are withered and
parched, 26-50% of the plants
were killed (score 7); high
sensitive— all plants died;

Phenological observations
were made: beginning of flowering;
duration of flowering; full maturity;
growing season.

Biometric measurements
include: height of the first pod (cm),
number of pods per plant, number
of fertile nodes, number of seeds
per pod, weight of 1000 seeds (g),
weight of seeds per plant (g). Lines
and standards were harvested
according to the onset of full
maturity phase with miniature
combine.

Data from the experiment
were processed using the methods
of analysis of variance (ANOVA),
using the statistical program
STATGRAPHICS Plus.

RESULTS AND DISCUSSION

In the autumn of all years
(2012, 2013 and 2014) are not
accounted for differences between
lines and standards in registration
phase full germination. In terms of
tolerance to cold results in Table 1
show that two lines (Ne 5/4; Ne 5/5)



nokassar, ye npu ase nuHUKM (Ne
5/4; Ne 5/5) ca otyeteHun 100%
npesnmMyBanun pacteHunsa (6an 3) u
npes Tpute roguHu. MNMpu octaHanu-
Te NMHUN JaHHUTE covaTt BapupaHe
B MNpoueHTa, Karto npeobnagasar
Te3n ¢ 94% npesnmyBasin pacTteHus
(6an 5).

have reported 100% wintered
plants (score 3) during the three
years. At other lines the data show
variation in percent, predominantly
those with 94% wintered plants
(score 5).

Tab6nmua 1. OueHKa Ha SIMHUM 3MMEH Fpax 3a TO/IePaHTHOCT KbM CTy[,
Table 1. Evaluation of winter pea lines with tolerance to cold

NnHua Ne % npe3uMyBasin pacteHus / 6an
Line Ne % wintering plants / score
2013 2014 2015 CpegiHo
Average
5/2 94/5 100/3 100/3 98
5/4 100/3 100/3 100/3 100
5/5 100/3 100/3 100/3 100
517 100/3 94/5 94/5 96
5/9 100/3 94/5 94/5 96
5/10 100/3 93/5 92/5 95
5/14 100/3 92/5 92/5 95
5/19 100/3 94/5 94/5 96
6/5 94/5 94/5 94/5 94
Mwup / Mir 100/5 90/5 92/5 94

Mpn Bu3yanHuTe Habnwoge-
HMA Ce YyCTaHOBW, Ye KaTo UusAo
pacTeHusaTa Ha npoyyBaHuUTe Nu-
HUWN ce xapakTepusmpar caMmo CbC
cnabw nospegn nNo nucrara u us-
CbXBaHe Ha 4yacT OT pa3K/I0HEeHUSA-
Ta. Npe3 TpuTe roguHU Ha npoyu-
BaHW XW3HEHUTE UM (PYHKUUN He
65xa HapyLleHu 1 npe3nMyBaHeTo
nm OGewe ycnewHo. CpefHo 3a
nepuoja Ha uscnenBaHe ivMHUNTE
Morat fa ce Oonpefensar KaTto
TO/IepaHTHM KbM CTyAd, 3auloTo
3arnHasimTe pacteHua ca nopg 5%.
V3kniouyeHne npaBAT cTaHgapTta
copT Mup n nnHna Ne 6/5, kouTo
crnopef ckanata ca B MexanHHaTta

rpyna.

In visual observations, it is
found that the whole plants of
studied lines are characterized
only by weak damage to the
leaves and drying of the portion of
the branches. During the three
years of study their vital functions
were not violated and wintering
they were successful.

Average for the period of study
lines can be defined as tolerant of
cold, because plants have fallen
below 5%. Exceptions are
standard cultivar Mir and line Ne
6/5, which according to the scale
are in an intermediate group.
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Pesyntatnte ot dpeHonorny-
HUTe HablogeHus cpefHo 3a
nepuoga ca npeacTaBeHW Ha
Tabnmua 2. [aHHuTe nokassar
pasiMunua 1 BapupaHe Mexay
npoyysaHuTe JIMHAN N cTaHpapTa
Mo OTHOLIEHWEe HacTblBaHe Ha
oTaenHuTe peHodasn. Hesasuncu-
MO OT TOBa MOXe [a ce Kaxe, 4ye
npu pacteHusaTa Ha vHuiTe Ne
5/7, 5/19 n 6/5 e perncrtpmpaHo
Hali-paHO HacTbMBaHe Ha (hasa
Havyano Ha ubdrex (mexay 20 u
27 anpwn). 3a ocTaHasMTe JIMHUU
B TOBa 4M1C/0 M cTaHgapTa Ubp-
TeXa 3anoysa OT Kpad Ha anpwun
[0 Ha4Yas10TO Ha MeceL, Mail.

The results of phenological
observations on average for the
period are presented in Table 2.
The data show differences and

variation between studied lines
and standard regarding the
occurrence of individual
phenophase. Nevertheless, one

can say that in plants of the lines
Ne 5/7, 5/19 and 6/5 registered
early beginning of flowering
(between 20 and 27 April).

For other lines including standard
flowering begins from late April to
early May.

Tabnuua 2. PeHONOrMYHU HAGAEHUNA MPU JIMHUKN 3UMEH rpax, 2013-2015r.
Table 2. Phenological observation of winter pea lines, 2013-2015

NnHna Ne da3a Havyano Ha MpogbmkuTenHocT ®asa nbaHa BeretaunoHeH
Lines Ne ubgTex, Aata Ha hasa UubdTrex, 3psAnocT, gata  nepvog, cpegHo
Early flowering, date cpenHo 6poit AHW Full maturity, 6poli gHK
Duration of date Vegetation
oT 0o flowering, oT o period,
from to average - days from to average - days
5/2 07.05. 12.05. 22 10.06. 23.06. 235
5/4 07.05. 10.05. 24 10.06. 23.06. 235
5/5 29.04. 16.05. 33 12.06. 24.06. 234
517 22.04. 27.04. 25 07.06. 24.06. 232
5/9 29.04 12.05. 32 12.06. 24.06. 236
5/10 25.04. 16.05. 26 07.06. 24.06. 234
5/14 29.04. 10.05. 24 07.06. 23.06. 234
5/19 22.04. 23.04. 21 03.06. 19.06. 229
6/5 20.04. 25.04. 20 05.06. 19.06. 229
cpefHo/mean 20.04. 16.05. 25,2 03.06. 24.06. 233,1
Mwup 27.04. 07.05. 32 16.06. 24.06. 236
M0 cbliecTBeHN pasnnyus, The more significant

KaKTo Mexzay U3NUTBaHuTe JIMHUW,
Taka u ctaHfapTa ce yctaHOBABaT
3a NpoAb/HKUTENHOCTTa Ha (hasa
ubgTex. CpegHata npoabKUTEN-
HOCT Ha UbTexa npu NMHUnTeE e
25 gHn, pgokato 3a copT Mup e 32
AHn. Camo ase nuHun (Ne 5/5; Ne
5/9) ca ¢ 6nM3KM CTOMHOCTU A0

differences between both test lines
and standard are established for
the duration of flowering phase.
The average duration of flowering
in the lines is 25 days, while a
cultivar Mir is 32 days. Only two
lines (Ne 5/5; Ne 5/9) are very
close to the standard i.e.
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cTaHjapTa T.e xapakrepusupar ce
C ObAbI UbpTexeH nepuopg (Hag
eanH mecel). OcTaHanuTe NNUHUU
B pas/inyHa CTerneH ca C MNo-KbC
nepuos Ha ubdtex (cpegHo egHa
ceamunua). dasa nmbsHa 3pASOCT
Hal-paHO e perucTpupaHa npu
NMHUK Ne 5/19 n Ne 6/5 (3-5 toHn).
B 3aBMCUMOCT OT arpokimmartny-
HUTe yC/I0BUA, NpU Te3n ABe /n-
HUM NpubMpaHeTo e N3BbLPLUBAHO
Hal-KbCHO A0 19 toHu. B pesyntar
Ha Obp3na pacTex Ku pasBuTHe
nnHumnte Ne 5/19 m Ne 6/5 ca c
Hal-KbC BereTauumoHeH nepuog —
229 gHn. CopT Mup n nnHMA Ne
5/9 ca c Hall-gbNbr BeretaunmoHeH
nepuop cpefHo 236 OHW.

Pe3synrtatnte ot xapakrepuc-
TVKakarta Ha JIMHWUX rpax rno OCHOB-
HN efleMeHTU Ha NPOoAYKTMBHOCTA
ca npegcraseHu Ha Tabnuuya 3.

characterized by long flowering
period (over one month). The
remaining lines in varying degrees
have shorter flowering period (an
average of one week). Phase full
maturity earlier was registered in
lines Ne 5/19 and Ne 6/5 (3-5
June). Depending on the agro-
climatic conditions in these two
lines harvesting was done no later
than June 19th. As a result of
rapid growth and development
lines Ne 5/19 and Ne 6/5 with the
shortest growing season — 229
days. Cultivar Mir and line Ne 5/9
have the longest growing season
average of 236 days.

The results of characteristic of pea
lines on key elements of productivity
are presented in Table 3.

Tabnuua 3. CTPYKTYPEH aHa/In3 Ha SIMHUK 3UMeH rpax, 2013-2015r.
Table 3. Structural analysis of winter pea lines, 2013-2015

NnHmnsa Ne BucoumHa Ha Bpoii Bpoii Bpoli cemeHa Terno Ha
Line Ne 3anaraHe Ha depTUIHKn 6060Be Ha B 606 cemeHaTta oT
nbpsu 606 Bb3K pacTteHve Number of eAHO pacTeHune
Height of the Number of Number of  seeds per pod Seed weight
first pod fertility nodes pods per per plant
(cm) plant (9
5/2 95,7 ab 7,7b 249a 51b 14,56 ab
5/4 92,5 bc 8,0 ab 16,4 c 54b 10,28 ¢
5/5 95,5 ab 74b 20,1 ab 6,0 a 13,54 b
5/7 89,0c 7,3b 21,1 ab 54b 12,96 b
5/9 100,2 a 8,9a 21,2 ab 5,9 ab 12,00 bc
5/10 106,3 a 6,6 C 158¢c 5,7 ab 10,15¢c
5/14 98,2 ab 72b 19,3 b 51b 9,83¢c
5/19 86,4 c 8,8a 19,8 b 6,1a 16,60 a
6/5 68,7d 76 b 156 c 6,0 a 12,93 b
Mup / Mir 105,7 a 75b 14,2 cd 54b 8,36 ¢
SE 4,424 0,539 2,083 0,278 1,061

LSD 99.5% - CTOMHOCTUTE B KOJIOHA C eHa N Cblla OyKBa HAMAT [40Ka3aHOCT Ha pas3/iukute
the values in the column with the same letter are not significant differences

AHaNIN3bT Ha JaHHUTE NOo OTHOoLLe-
HMe Ha BUCOYMHaATa Ha 3aaraHe

The analysis of data regarding the
height of the first pod shows that
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Ha NbpBM 606 nokasea, Ye SIMHUN-
Te U CTaHgapTa ce pasnpeaensrt B
yetupu cratuctmyeckn rpynu. C
Hal-BUCOKO  pas3nosioXeHne Ha
NbpBu 606 ce oTnnyasa copt Mup
(105,7 cm) n nuHUKM Ne 5/9 n Ne
5/10. PacTteHundaTa Ha nnHUMTE No
5/4, 5/7, 5/19 v 6/5 3anarat no-
HUCKO NbpBKN 606. Te A0CTOBEPHO
ce pasnuyasar OT cTaHAapTa.
CToMHOCTUTE Ha nNpU3Haka
6poit hepTusiHM BB3NN Bapupar
oT 6,6 (Ne 5/10) po 8,9 (Ne 5/9),
KaTto cTaHgapTa 3aemMa MeXOUHHO
nonoxenune — 7,5 6p. JoctosepHu
pas/imuna crnpsmo craHgapta ce
yCTaHOBsIBaT 3@ TPU JIMHUU B T.u.

nmHMM Ne 5/9 u Ne 5/19 ro
npesuwansat, a Ne 5/10 oTcTbnBa
Ha copT Mup.

BposTt Ha 6060BeTe Ha egHO
pacTeHne cbwo Bapupa oT 14,2
(copt Mup) po 24,9 (Ne 5/2).
BuaHO e, 4ye no TO3M Npu3HakK
CTaHgapTa € C Hail-HMCKa CTOMHOCT.
JInHunTe ce pasnpenensit B 4eTUpu
cTtatuctmyeckn rpynu. C  Haii-
ronsamo Konuyectso 606oBe ce
oT/IM4yaBaT pacTeHusiTa Ha JIMHUU
NeNe 5/2, 5/5, 5/7, 5/9, 5/14 n
5/19. CbwuTte ca ¢C MHOro go6pa
[0Ka3aHOCT Ha pas/iMkuTe Crpsimo
cTaHgapTa. [laHHuTe 3a 6posa Ha
cemeHaTa B eguH 606 nokasBar,
ye camo Tpu nuHun (5/5; 5/14; 6/5)
npesuwaBar Mo CTOMHOCT CTaH-
papta. [lo cbLuecTBeHn ca pasnu-
ynaTta No OTHOLUEHME Ha TernoTo
Ha cemeHa OT efHO pacTeHue.
CopT Mup e ¢ Haii-H1cKa npoayk-
TnBHoct (8,36 g/pacteHue). B
efHa rpyna v ¢ 613K CTOMHOCTH

the lines and standard are divided
into four statistical groups.

With the highest location of the
first pod is distinguished cv. Mir
(105,7 cm) and lines Ne 5/9 and Ne
5/10. The plant of lines Ne 5/4, 5/7,
5/19 and 6/5 dispose lower first
pod. They reliably differ from the
standard.

The values of the trait
number of fertile nodes ranging
from 6,6 (Ne 5/10) to 8,9 (Ne 5/9),
as  standard occupies  an
intermediate  positon - 7,5
number. A significant difference
compared to standard establishes
three lines including lines Ne 5/9
and Ne 5/19 it exceeded and Ne
5/10 inferior cultivar Mir.

The number of pods per
plant also varies from 14.2 (cv.
Mir) to 24,9 (Ne 5/2). It is obvious
that this feature is standard with
the lowest value. The lines are
divided into four statistical groups.
The plants of lines NeNe 5/2, 5/5,
5/7, 5/9, 5/14 and 5/19 differ with
the largest quantity of pods.

They have very good significant
differences to standard. Data on
the number of seeds per pod show
that only three lines (5/5; 5/14; 6/5)
is more than the standard. The
more significant are differences in
terms of the weight of the seeds of
a plant.

Cultivar Mir is with the lowest
productivity (8,36 g/plant). In a
group with similar values are the
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ca u nnHumnte Ne 5/4, 5/9 n 5/10.
CpefHO 3a TpuTe TOAWMHM Haii-
BMCOKa MPOAYKTUBHOCT € OTyeTe-
Ha 3a nuHunte NeNe 5/2, 5/5, 5/7,
5/19 n 6/5. PacTteHunsaTa Ha noco-
yeHuTe NNHUKN ca dpopmMupasn oT
129 g po 16,6 g cemeHa. Te
[oKasaHo npesuwasaT copt Mup,
Kato npoAyKTMBHOCTTA UM € Mo-
BMCOKa c o1 55% [0 99%.
AHann3bT Ha pesynratuTe
nokasea, Ye npv NOBEYETO NINHUN €
MOCTUrHaATO CbyeTaHuwe u/wmnum no-
[06psiBaHe Ha Npu3Haun xapakrtep-
HW 3a N3XO0QHWUTE POAMTESICKUA COop-
ToBe (Kepno-ssp. sativum x Mwup-
ssp. arvense). Taka Hanpumep B
onucaHmeTo Ha copT Mup (Munsx-
yeB 1 Ap., 1986) e oT6€M153aHO, Ye
ce OTHaca KbM rpynara Ha
paHo3penute coptoBe. OueHkaTa
Ha JIMHUWTE 3UMEH rpax MokasBa,
ye npu nuHuM Ne 5/19 n Ne 6/5 e
nocTUrHato nofgobpsisaHe Mo To3u
npusHak. ColinTe ce oT/iM4yaBart C
no-6bp3 pactex, pasBuTue U Mo-
KbC BeretayMoHeH nepuop B cpas-
HeHne cbC copT Mup. JaHHuTe OT
CTPYKTYPHMS aHa/In3 CbLLO MOKas-
BaT [LOCTOBEPHM pas/iMyuns cnps-
MO CTaHgapTa no peauvua npusHa-
un 3a nuHumTe NeNe 5/2, 5/5, 5/7,
5/9, 5/14 w 5/19. Tlo-Bucokara
NMPOAYKTUBHOCT MPU NIMHUUTE Tpax
OCHOBHO Ce [AbJ/DKM Ha KOMMakKT-
HOTO o06pa3yBaHe Ha no4HUTE
eleMeHTn — OYyTOHKW, LBETOBE,
606oBe. Knwo4yoB ¢haktop B TOBa
OTHOLLUEHME uMa NpPoOAb/KUTEN-
HOCTTa Ha (hasa ubpTex. [Mpu
NMHUATE TA € cpefHo 25 [Hu,
[okarto 3a copt Mup e 32 gHu.

lines Ne 5/4, 5/9 and 5/10.
Average for the three years the
highest productivity was recorded
for the lines NeNe 5/2, 5/5, 5/7,
5/19 and 6/5. Plants of these lines
are formed from 12,9 g to 16,6 g
seeds. They proved exceed cv.
Mir, as their productivity is higher
by 55% to 99%.

Analysis of the results shows
that in most lines achieved a
combination and / or improvement
of symptoms characteristic of
basis parental cultivars (Kerpo-
Ssp. sativum x Mir-ssp. arvense).
For example, in the description of
the cv. Mir (Milyanchev et al.,
1986) it is noted that refers to a
group of earliness cultivars. The
assessment of winter pea lines
shows that the lines Ne 5/19 and
Ne 6/5 achieved improvement in
this indicator. They are
characterized by faster growth,
development and shorter growing
season compared to the variety
Mir. Data from the structural
analysis also showed significant
differences from the standard on a
number of signs lines NeNe 5/2,
5/5, 5/7, 5/9, 5/14 and 5/19. Higher
productivity in pea lines mainly is
due to the compact formation of
fruit elements — buttons, flowers,
pods.

A key factor here is the length of
the flowering phase. At lines it
averaged 25 days, while for
cultivar Mir is 32 days.
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MpeaBua uenta Ha cenek-
LUMOHHAaTa nporpama npoyysBaHusiTa
npoab/XaBaT C BCUYKM JIMHUM C
Llen cb3gaBaHe Ha 3MMHM COpPTOBE
NnoAXoAsWM 3a CaMOCTOATENIHO W

CMECEHO OTINIeXAaHe C  XWUTHM
KynTypw.
N3BOAM

B pe3yntat Ha npunoxeH
nonynaunoHHNsa MeTof B CbyeTa-
HVe C ueneHaco4yeH O0TO60p ca Cb3-
fafeHn neBeT NIMHUN 3MEH rpax
npousxog oT xubpuaHata Komou-
Hauna Kepno x Mup. YcTaHOBEHU
ca jJoKasaHu pasimunsa  Mexay
COpT Mup u NUHUUTE MO OTHOLe-
HMEe Ha TOJIePaHTHOCT KbM CTyA,
BereTalyVOoHEeH nepuoa, NpoLb/HKN-
TENIHOCT Ha (pasa ubdTeX, BUCO-
yMHa Ha 3anaraHe Ha nbpsu 606,
6poi  epTunHM  BBL3NU, OpoK
6060Be, 6poii cemeHa B 606 u
NpPoAyKTUBHOCT. [Mpu NnHUNTE € Ne
5/2, 5/5, 5/7, 5/9, 5/14, 5/19 n 6/5 e
NMOCTUTHATO  TEHEeTUYHO  MOoAo-
O6peHune crnpsAMo M3Xo4HUTE COpPTO-
BE MO noBeye OT eAuH MNPU3HAK.
Mo-BMcokata NPOAYKTUBHOCT Mpu
JIMHANUTE Tpax OCHOBHO Ce AbJDKK
Ha KOMMakTHOTO obpasyBaHe Ha
NNOOHUTE €e/leMeHTU — BYTOHM,
uBeToBe, 6060Be. KntouoB haktop
B TOBa OTHOLIEHVWE MMa NpoabI-
XUTenHocTTa Ha dhasa ubrex,
KOATO Npu NUHUUTE e cpefHo 25
OHW cpely 32 aHWM 3a copT Mup.

NNTEPATYPA
1. Keptnkos T. [lpoyuyBaHe Ha
arpoHOMMYECKN acnekTn npu dypaxHus
rpax u dmin. XabunuTaunoHeH Tpya,
2010, c. 255.

Given the purpose of the
breeding program studies continue
with all the lines to create a winter
cultivars suitable for cultivation
alone and mixed with cereals.

CONCLUSIONS

As a result of applied
population method combined with
a focused team have created nine
lines winter pea originating in
hybrid combination Kerpo x Mir.

Established proven differences
between cultivar Mir and lines in
terms: of tolerance to cold, growing
season, duration of flowering
stage, height of the first pod,
number of fertile nodes, number of
pods, number of seeds per pod
and productivity. In line with Ne 5/2,
5/5, 5/7, 5/9, 5/14, 5/19 and 6/5 is
achieved genetic improvement
from base cultivars on more than
one trait.

Higher productivity in pea lines
mainly due to the compact
formation of fruit elements -
buttons, flowers, pods. A key factor
here is the length of the flowering
stage, which in lines averaged 25
days versus 32 days for cultivar
Mir.
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PE3IOME
MpoyYeHn ca OCHOBHUTE XpaHUTES-
HU XapakTEPUCTUKM 3a OUeHka Ha

KayecTBOTO Ha HOBM COPTOBE MLUEHWLA,
Tputvkane u pbX. OueHkara Bk/IOYBA
onpefesiAiHe Ha XUMUYEH CbCTaB Ha
3BPHOTO M cfamMaTa, BIakKHUHHU KOMIMO-
HEHTU Ha KneTbyHuTe cTtenn (HAB, KAB,
K4J1), XxpaHuTesiHa CTOMHOCT (eHepruiHa
W nNpOTEMHOBA) W EH3MMHa in Vitro
CMW/IaeMOCT Ha CyXO0TO W OpraHu4Ho
BellecTBo. CoptoBete mnync v MNMpegen
ce Xxapaktepusupar C  Hail-BUCOKO
CbAbpXaHWe Ha CypoB nNpPOTENH B
cnamata (9.94%, 8.76%) W 3bPHOTO
(14.44%, 14.29%). C Hali-BUCOKMN cCpeaHu
CTOMHOCTM Ha CMUIAEMOCT Ha CyXOTO U
OPraHNMYHOTO BELLEeCTBO Ha cramara WU
3bPHOTO Ca COpTOBEeTe MieHuua mnync
(51.94%, 57.07%) wn Mporpec (48.29%,
53.47%), HagB/WaBaly CTOMHOCTUTE Ha
cTaHgapTa copt [pegen. Tputukaneto
(copt MpeBania) ce oT/IM4yaBa C NO-BUCOKA
CMW/IaeMOCT Ha CYXOTO W OpraHu4Ho
BeLLecTBO Ha cnamara u 3bpHoTo (55.23,
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SUMMARY

The main feeding characteristics for
estimation of the quality of new cultivars
of wheat, triticale and rye were studied.
The estimation included determination of
chemical composition of the grain and
straw, cell walls fiber fractions (NDF, ADF,
ADL), feeding value (energy and protein)
and enzyme in vitro digestibility of dry and
organic matter.

Cultivars Impulse and Predel are
characterized with the highest content of
crude protein in the straw (9.94%; 8.76%)
and grain (14.44%, 14.29%).

With the highest average values of
digestibility of dry and organic matter of
straw and grain were wheat -cultivars
Impulse (51.94%, 57.07%) and Progres
(48.29%, 53.47%) exceeding the values
of the standard cultivar Predel. Triticale
(cultivar Prevala) is distinguished with
higher digestibility of dry matter and
organic matter of straw and grain (55.23,



46.65) B cpaBHeHMe C pbxTa (copT
Mwunexnnym) (44.68, 38.25). CoptoBeTte
MneHnLa ce xapakrepmsmpar ¢ no-B1Mcoka
noTeHUMasHa eHepruiiHa XpaHuTenHocT
(UFL; UFV; FUM) Ha cnamaTa 1 3bpHOTO
CMpsIMO COpTOBETE PbX WU TpuTukasne. C
Hali-gobpw nokasaTtenu e copt lMNporpec —
CbOTBETHO Ha cnamata (0.613, 0.50,
0.508) u 3bpHOTO (0.614, 0.598, 0.509).

KnoyoBn  gymun:  xpaHuTesnHa
CTOIHOCT, MPOTEWH, CMW/TAEMOCT,
copToBe

YBO/[,

MuweHunuyarta (Triticum ssp.) e
efHa OT Hali-BaXHuUTe Kyntypu B
ceBeTa. Victopusta Ha oTrniexgaHe
u gatupa noseye ot 13000 roau-
HW. TS e edHa OT Hali-pa3npocTtpa-
HEeHWTe MPOAOBOJICTBEHM XpaHu, a
cnamata e 6oraT U3TOYHUK Ha 6uo-
mMaca, KOATO MOXe [a ce U3nos3sa
Kato CypoBMHa 3a YCTOW4YMBO
NPOM3BOACTBO Ha 6Ouoropmea u
6uonpoayktn (Sokhansanj et al.,
2006; Achtar et al., 2010; Ficco et
al., 2014). B cBeTtoBeH Maliab
neHuyata ce oTrexga Ha
noseye ot 218 munnoHa xekrapa
(Faostat, 2013). CnamaTa 0OT Tasu
KynTypa npegnassa mnoysata oOT
epo3us, cbAbpxa asoT, dpocdop,
cApa v Kainin, KouTo ce nu3nonssar
npy OTINexgaHeTo Ha crejsalim
KyNTypu, U3Mnons3ea ce 3a XxpaHa Ha
XWBOTHUTE, MNPV NPOU3BOACTBO Ha
6uoropusa, KoMnocTMpaHe, NPoOun3-
BOACTBO Ha rbom u gp. (USDA
Foreign Agricultural Service, 2009;
Stubbs et al., 2010).

PbXTa e 0T/InYHa CcypoBUHa
3a 34paBOC/NIOBHU M BKYCHU XpaHu
N ce OT/I4yaBa C BUCOKO CbAbpXka-
HWe Ha (pnobpwn. MbAHO3bPHECTUTE
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46.65) compared to rye (cultivar

Millennium)  (44.68, 38.25). Wheat
cultivars had a higher potential energy
feeding value (UFL; UFV; FUM) of straw
and grain to cultivars of rye and triticale.
With the best indicators was cultivar
Progres — respectively for straw (0.613,
0.50, 0.508) and grain (0.614, 0.598,
0.509).

Keywords: feeding value, protein,
digestibility, cultivars

INTRODUCTION

Wheat (Triticum ssp.) is one
of the most important food crops in
the world. Its cultivation history is
more than 13000 years ago. It is
one of the most common human
foods in the world and its straw
represents an abundant source of
biomass that can be used as a
feedstock for sustainable
production of biofuel and
bioproducts (Sokhansanj et al.,
2006; Achtar et al., 2010; Ficco et
al., 2014). Wheat is grown on more

than 218  million hectares
worldwide (Faostat, 2013). The
straw residue from this crop

protects soil from erosion, contains
nitrogen, phosphorus, sulfur, and
potassium that may benefit future
crop production, and can be
utilized for livestock feed, biofuel
production, composting, or
mushroom production etc. (USDA
Foreign Agricultural Service, 2009;
Stubbs et al., 2010).

Rye is an excellent raw
material for healthy and tasty foods
and it has high fibre content.
Whole grains are well known to be



XpaHu ca pobpe U3BECTHWU KaTo
6oratm WM3TOYHUUM Ha dombpw,
BUTAMWHW,  MUHepasiu  ”  Ap.
(Zielinski et al., 2007; Kan, 2015).
TpnTrKaneTo nNbpBoOHaYaUTHO € N3-
MOI3BAHO KaTo XpaHa 3a XXWBOTHU-
Te nopaan CpaBHUTENIHO MasikaTa
My MNPUNOXUMOCT KaTo XpaHa 3a
KOHCyMauusi OT YoBeKa B CpaBHe-
HWe C APYrY KOHBEHLIMOHATHN 3bp-
HEeHO XUTHU kyntypu (Widodo et
al., 2015). XpaHuTenHaTa cTOW-
HOCT Ha TPUTUKaNEeTo e cxofHa C
TasM Ha nMnuweHuuaTa u pbXxTa.
[Npe3 nocnegHuTe roguvHU K3Non-
3BaHeTO My B MNuBOBapHara npo-
MULLNIEHOCT npugobreBa Bce MO-
ronamo 3HadeHvie. To Moxe fga ce
n3non3Ba W Karto Kyntypa 3a
YCTOMYMBO NPOM3BOACTBO Ha EHep-
rma (Hosseinian and Mazza, 2009;
Rakha et al., 2011).
XpaHuTesiHata CTOMHOCT Ha
XpaHute/dpypaxunte ce onpegens
OT CbAbpXaHMETO Ha OCHOBHM
XpaHuTenHu komnoHeHTn (Courtney,
2002). 3a NpexuBHUTE >XMUBOTHU
Hanpumep XpaHuTenHara CTOW-
HOCT Ha (pypaxa 3aBuC/h OCHOBHO
OT eHeprusTa U CbAbpXaHNeTo Ha
NpoTeMH B CYXOTO BELLECTBO,
KakTo M OT MUHEepasIHUA CbCTas.
Mo OTHOLWeEHWe Ha pacTuTesiHuTe
ocTtaTbuM (Cnamara) oT cblyecTBe-
HO 3HayeHne e M CbAbpPXaHWeTo
Ha xemuuenynosa, Lenynosa, nur-
HWH, BbI/1IEPOAHO M a30THO CbAbpP-
XaHue, kakto n C:N cboTHOLle-
HWe, KOWUTO onpefensaT CTeneHTa
Ha pasnaraHe Ha ocTarbuuTe
(Stubbs et al.,, 2010). Cnopep
OBrien  (1999) xpaHuTenHarta
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the rich sources of fiber, vitamins,
minerals, and etc. (Zielinski et al.,
2007; Kan, 2015).

Primarily triticale has been used as
a feed grain for livestock owing to
its low versatility for the human
food market compared with other
conventional cereal grains (Widodo
et al., 2015).

The nutritional value of ftriticale is
close to that of wheat and rye.

In recent years, the use of triticale
in the brewing industry has gained
much attention. It can also be used
as a renewable crop for more
sustainable energy production
(Hosseinian and Mazza, 2009;
Rakha et al., 2011).

The feed value of a food/feed
is a measure of its main nutritional
components content (Courtney,
2002).

For example in ruminants, the
worth of any fodder depends
mainly on the energy and protein
content in the dry matter as well as
the mineral composition. In regard
of plant residue (straw) an
important meaning has also the
content of hemicellulose, cellulose,
lignin, carbon and nitrogen, as well
as C:N ratio, which are responsible
for determining the rate of residue
decomposition (Stubbs et al.,
2010).

According to O’Brien (1999) the



CTOIMHOCT ce B/iMsie OT MHOro goak-
TOpW, BK/IIOYNTENHO COPT (reHeTuny-
HN hakTopu), YCNOBUSA Ha OTINeX-
AaHe (arpoTexHn4yeckn ycnosus) m
METEeOPOsSIOTUYHA  YC/IOBUS UMK
dhakTOpKN Ha oKosIHaTa cpeja.

Llenta Ha npoyyBaHeTo e
oLeHKa Ha XMMW4YHUSA CbCTaB, Cb-
ObPXaAHMETO Ha BNAaKHWUHHN KOMIMO-
HEHTU Ha KNEeTbYHUTE CTEHHU, in
Vitro eH3uMHaTa pasrpagumocT,
noTeHymasnHata npoTeMHoBa W
eHepruiiHa XpaHuTesiHa CTOMHOCT
Ha 3bPHO M cnama Ha HOBM COpTO-
BE MLUEHMLA, PbX 1 TpUTHKane.

MATEPVAT N METOON

Mpe3 nepuoga 2011-2014
roguHa B Y4YebHO ONUTHOTO nosie
Ha KaTtefpa PacTteHneBbACTBO Mpu
ArpapeH yHuBepcuteT-f1l10BANB €
n3BefeH NoJsickM onuT, B KOMTO ca

N3NUTBaHNW cnegHUTe COPTOBE:
TBbpAa nuweHuua — [lporpec,
Mpegen wn  WmMnync, pbX -—

MwuneHunywm,; Tputukane — Npesana.
EkcnepnMeHTbT € 3a/10keH Mo
6/10KOBUNS MeTof, B YeTUpW MOBTO-
peHusa 1 roleMmHa Ha pekosiTHaTa
napuena 15 m? Ha anyBnasiHoO-
nneagHa no4sa (Molic Fluvisols no
®AO), KOATO ce xapakTepusupa
CbC CpefHO NecbLYIMBO-TNINHECT
MexaHW4yeH CbCTaB, CbAbpXKaHue
Ha xymyc 1-2 %, pH 7.7, Hanuuume
Ha kap6oHatn go 7.4 % wn nunca
Ha conu. B nouseHus cnoni ot 0-20
CM CbAbPXaHMETO Ha OCHOBHUTE
XpaHuTenHn  enemMeHTn  Gewe
kakto cnegsa: N — 15.6 mg/1000
g, P2Os — 32 mg/100 g, K,O — 47
mg/100 g. CopTtoBe TBbpAA
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feeding value is affected by many
factors, including variety (genetic
factors), growing location
(agronomic conditions) and the
season or environmental factors.

The aim of the study is
evaluation the chemical
composition, plant cell walls fiber
components content, in vitro
enzyme degradability and
estimation of potential protein and
potential energy feeding value of
grain and straw of new wheat, rye
and triticale cultivars.

MATERIAL AND METHODS

During the period 2011-2014
in Testing field of Crop department
in Agricultural University-Plovdiv is
conducted experiment in which are
tested the following varieties:
durum wheat — Progres, Predel
and Impulse; rye Millennium;
triticale — Prevala.

The trial is conducted according to
the block method, in four
repetitions and size of the plots 15
m?, on meadow alluvial soil (Molic
Fluvisols in FAO), which is
characterized with medium sandy-
loamy mechanical composition,
humus content 1-2%, pH 7.7,
presence of carbonates up to 7.4%
and lack of salts. In the soil layer of
0-20 cm the content of basic
nutritive elements is as follows: N —
15.6 mg/1000 g, P,0Os5 — 32 mg/100
g, K2O — 47 mg/100 g.

Durum wheat, rye and triticale



nweHnya, pbX W TpuTuKase ca
oTrnexaaHn cnep npealectBeHuK
cnbHyornen. Centbata e u3BbP-
LBaHa B ONTUMa/THUA 3a Ky/NTypu-
Te B pailloHa Cpok. OnNUTHLT € TOpPEH
¢ Ni2 Pg, KaTo LAM0TO KOSIMYECTBO
drocchopeH Top 6elle BHAcsH npe-
AN OCHoBHaTa obpaboTka, a a3oT-
Hu1a 1/3 npegu centbarta n 2/3 pa-
HO HarnposieT KaTo noaxpaHBaHe.
bBunoxummnyHata oOuLeHKa Ha
pactTutenHu marepuast (3bpHO U
chama BbB (pasza TexHonormyHa
3penocT) e n3BbpLUEeHa Mo cnegHu-
Te nokasarenu: CypoB npoTeuH
(C) no wmetoga Ha Kengan,
CypoBu BnakHuHu (CB) no
BeeeHge metoga (AOAC, 2010) u
BIAKHMHHU (hpakuun Ha KNeTbYHK-
Te CTeHu: HeyTpasniHO-AeTepreHTHN
BnakHuHn  (HAB), KucenuHHO-
JeTepreHTHn  BnakHuHu  (KAB),
KncenmHHo petepreHTeH JIMrHWUH
(KOJ1) kaTo napameTpu Ha petep-
reHTHNA aHanm3 Ha Goering & Van
Soest (Goering and Van Soest,
1970; EN ISO 13906, 2008).
EH3MMHaTa MH BUTPO CMUIaeMoCT
Ha cyxoTto Beuwlectso (IVDMD) e
onpegeneHa nNo  ABYCTEMNEHHUS
nencuH-uesnynaseH eH3VMeH MeToj
Ha Aufrere (Togopos u gp., 2010).
OueHkaTa Ha XpaHuTenHara

CTOMHOCT  —  eHepruiHa U
npoTenHoBa — € M3BbpLUEeHa Karo:
1. OueHka Ha XxpaHuTenHata
CTOMHOCT Ha 6a3a Ha BNaKHWUHHWU
KOMMOHEHTU - OTHocuTeNHa

XpaHUTesiHa CTOMHOCT; NoTeHLman-
HO noemMaHe Ha CMWIAeMO CyXO
BewlecTtBo (Linn and Martin, 1991).
3a onpegensiHe Ha NOCOYEHUTE
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cultivars grown after
predecessor sunflower. The
sowing is carried out in optimal
term for these crops in the area.
The fertilization rate was Ni, Pg, as
the whole amount of phosphorus
fertilizer is imported before the
main cultivation and nitrogen
fertilizer — 1/3 before sowing and
2/3 in early spring.

The biochemical assessment
of the plant material (grain and

are

straw at technological maturity
stage) is performed by the
following characteristics: Crude

protein (CP) by Kjeldhal method;
Crude fiber (CF) — by Weende
method (AOAC, 2010) and plant
cell walls fiber fractions: Neutral-

detergent fiber (NDF); Acid-
detergent fiber (ADF), Acid-
detergent lignin (ADL) as

parameters of detergent analysis
of Goering & Van Soest (Goering
and Van Soest, 1970; EN ISO
13906, 2008). Enzyme in Vvitro
digestibility of dry matter (IVDMD)
is determined by two stage pepsin-

cellulase enzyme method of
Aufrere (Todorov et al., 2010).
The feeding value

estimation— energy and protein — is
performed as: 1. Evaluation of
feeding value on the basis of fiber
components Relative feeding
value RFV; potential intake of
digestible dry matter (Linn and
Martin, 1991).

The Digestible Dry  Matter



nokasarenu ca 1U3non3saHu cnegHu-
Te ypaBHeHus: Digestible Dry Matter
(DDM% = 88.9-(0.779 x ADF%); Dry
Matter Intake (DMI /% body
weight/=120/NDF%) and Relative
Feeding Value (RFV DDM x
DMI/1.29). 2. EHepruiiHaTa XpaHu-
TeNHa CTOMHOCT € OueHeHa no
®peHckaTta cuctema: UFL — UFV
(INRA, 1988) n npeusuncneHa no
Bbarapckara cucrtema 4ypes CbOT-
BeTHUTE KoedomumeHTn (ToaopoBs U
ap., 2010). KoepuuymeHTbT Ha
CMWU/IaeMOCT Ha  OpraHM4yHoTO
BellectBo in vivo (Andrieu and
Demarquilly, 1987) e nony4yeH
ypes3 3aBMCUMOCT Ha 6asza Ha in
vitro cmuiaemocTTa Ha opra-
HAYHOTO BELLECTBO, OnNpenesieHo
eKcrnepvMeHTasIHO No MeToja Ha
Aufrere (Togopos u gp., 2010). HeTto
eHeprusTa e onpegeneHa no ®dpex-
ckata (UFL-UFV), bBubarapckata
KpbMHM  eguHUuM  3a MASKO U
pactex (FUM-FUG) n XonaHgcka-
Ta (VEM-VEVI) cuctemu. MNpoteun-
HOBaTa XpaHuTesiHa CTOMHOCT €
oueHeHa no ®peHckata cucrtema
(INRA, 1988). N3uncneHn ca cbLl0

cnepHute napamMeTpu: o6y,
cmunaem npotenH — TDP/PBD n
NPOTEMH CMWIaeM B TbHKUTE

yepBa — B 3aBMCMMOCT OT asoTa
(PDIN PDIA + PDIMN) un B
3aBuCUMOCT OT eHeprusaTa (PDIE =
PDIA + PDIMN) (g kg-1 dry
matter).

M3uncneHm ca CTOMHOCTUTE Ha
koedouumeHTa Ha BapupaHe (CV),
cpefHuTe CTOMHOCTM NO nokasarenu
N CTaHA4APTHOTO OTK/TIOHEHME.
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(DDM% = 88.9-(0.779 x ADF%);
Dry Matter Intake (DMI /% body
weight/=120/NDF%) and Relative
Feeding Value (RFV DDM x
DMI/1.29) are estimated.

2. The Energy feeding value is

calculated by French system:
UFL— UFV  (INRA,  1988),
recalculated in Bulgarian by

coefficients, followed by Todorov et
al. (2010). The coefficient of
digestibility of organic matter DMO
in vivo (Andrieu and Demarquilly,
1987) is received by relashionship
on the basis of in vitro organic
matter digestibility determined
experimentally by the method of
Aufrere (Todorov et al., 2010). Net
energy is determined according to
French (UFL-UFV), Bulgarian
Feed units for milk and Feed units
for growth (FUM-FUG) and Dutch
(VEM-VEVI) systems. The Protein
feeding value is evaluated by
French system (INRA, 1988). The
parameters: TDP/PBD Total
Digestible Protein/Protein  Brute
Digestible and a really digestible
protein in ruminant small intestine
PDIN (Protein digestible in
intestine, depending on nitrogen)
PDIN = PDIA + PDIMN and PDIE
(Protein digestible in intestine
depending on energy) PDIE
PDIA + PDIMN in g kg-1 dry matter
are established.

Coefficient of variation (CV),
avarage values of indicators and
standard deviation are calculated.



PE3YJITATU N OBCBb)XOAHE

XNMNYyeH CbCTaB n
cMuiaemMocT

OCHOBHMAT CcbCTaB — CypoB
NPOTENH, CypOBWN BfIAKHWHW, B/ak-
HWUHHW KOMMOHEHEeTU Ha KNeTb4YHU-
T€ CTEHU U CMUTaeMOCT Ha Npoyu-
BaHWTe BWAOBE U COpPTOBE Cca
npeactaseHn Ha Tabnvua 1.

RESULTS AND DISCUSSION

Chemical composition and
digestibility

The principal composition —
crude protein, crude fiber content,
plant cell walls fiber components
content and digestibility of the
studied species and varieties are
presented in Table 1.

Tabnuua 1. XMMnyeH cbCTaB, BAAKHUHHW KOMMOHEHTU Ha KNeTb4YHUTE CTEHU U
CMW1AEMOCT Ha COPTOBE MLUeHVLa, TPUTHKasle, PbX

Table 1. Chemical composition, cell walls fiber components and digestibility of
cultivars of wheat, triticale and rye

%%‘E\?:res’ cP CF NDF ADF ADL HEMI CELLU LIGNIF IVDMD  IVOMD
Progres straw 892 2656 5881 3992 373 1889  36.19 6.3 48.29 53.47
Progres grain 12.02 2464 6475 3648 372 2827  32.76 10.2 44.91 51.21
Predel straw 876 3117 6157 4252 476 19.05  37.76 11.2 47.54 51.46
Predel grain 1429 26.35 6407 3822 3.62 2585  34.60 95 46.41 51.83
Impulse straw 994 3156 6332 37.10 356 2622 3354 5.6 46.81 50.31
Impulse grain 1444 2803 6611 33.62 3.28 3249  30.34 5.0 51.94 57.07
Prevala straw 400 3300 5373 4272 492 1101  37.80 9.2 41.84 46.65
Prevala grain 1040 1828 5378 2629 3.66 27.49  22.63 6.8 49.91 55.23
Millennium straw _ 5.64  37.82  68.98  44.71 477 2427  39.94 8.0 35.48 38.25
Millennium grain ~ 10.49 2582 66.18 3544 4.838 30.74  30.56 7.4 40.25 44.68

Mean 989 2832 6213 37.95 409 2443 3361 7.9 45.34 50.02
) 333 536 519 560 065 6.44 4.98 2.0 4.91 5.52
o, 337 189 8.4 148 160 26.4 14.8 26.0 10.8 11.0

Legend: CP - Crude protein; CF - Crude fiber; NDF - Neutral-detergent fiber; ADF - Acid-detergent fiber,
ADL - Acid-detergent lignin, HEMI — Hemicellulose; CELLU — Cellulose; LIGNIF - Degree of lignification =
ADL/NDFx100; IVD(O)MD — in vitro dry (organic) matter digestibility

YcTaHOBEHM ca KakTo BUAOBU pas-
INYnA Taka U COpToBU OCOBEHOC-
TM NO u3cCnefBaHUTE KayeCTBEeHU
nokasarenn. CbAbpXaHMETO Ha
CYpOBUA MPOTEUH B cnamara npu
copToBeTe TMwWeHuua Bapupa B
rpaHMunTe ot 8.76% (Mpepen) Ao
9.94% (Mmnync). CopToBeTe PbX
N TpUTUKaNe ce Xxapakrepusupar
CbC CPaBHUTEHO MO-HUCKN CTOW-
HOCTM Ha CypOBUA NPOTEUH MexXay
4 n 5%. NopobHa aHaNorns Moxe
Aa 6bAe HanpaseHa ¥ No OTHOLLe-
HWe Ha CypOoBUA NPOTEUH B 3bPHO-
T10. CopT WMmnync ce otniMyasa C

Species differences have been
established as varietal
characteristics of the examined
quality indicators. The content of
crude protein in the straw of wheat
varieties ranged from 8.76%
(Predel) to 9.94% (Impulse). The
varieties of rye and triticale are
characterized with relatively lower
values of crude protein between 4
and 5%. A similar analogy can be
made with respect to the crude

protein in the grain. Cultivar
Impulse is distinguished by the
highest value of 14.44%
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Hal-BMCOKa CTOMHOCT — 14.44%,
KOATO HajBulaBa CTOMHOCTTa Ha
ctaHpaprta copt lMpegen (14.29%).
Mo TO3M nMoKasaresn COpTOBETE
MwneHuym u lNpeBana ca C No4vTu
N3paBHEHN CTONHOCTW.

1o OTHOLWEHVE CbhbabpXaHue-
TO Ha CYpOBW B/IAKHUHU MexXay
COpTOBETE OT TpPUTE BUa e ycTa-
HOBEH MpPeBeC B M0/13a Ha pbXTa
(MnneHuym — 37.82 %; 25.82 %) n
Tputnkaneto (Mpesana — 33.00 %;
18.28 %) n B pABara pacTuTenHu
KOMMNOHEHTa CMpAMO  COpTOBeTe
nweHnya. O6uoTo BapupaHe (CV =
18.90 %) Ha TO3M nokasaren e
3HauMTenHo no-cnabo oT BapupaHe-
TO NpY CypoBUS NPOTEMH.

CopTtoBete ce pasmyasar
Nno CpefHo CbAbpXaHue Ha ToTaJl-
HA  BNaKHUHHW KOMMOHeHTu. C
Hal-HUCKO CbabpXaHne Ha HAB B
cnamara n B 3bpHOTO e copT [lpe-
Bana (53.73%; 53.78%). 3Hauu-
TE/IHO MO-BMCOKO CbAbpXaHue
nokassa copt MuneHunym (68.98%;
66.18%). CbMAT copT npesuLla-
Ba OCTaHa/IMTe MO OTHOLLUEHNE Ha
cbabpXaHneto Ha KB B cnamata
(44.71%), a B 3bpPHOTO Hail-BUCOKA
e cTorHocTTa npu copt Mpeaen. C
Hal-HUCKO CbabpxaHue Ha KA1 B
cnamata ca Wmnync u [lporpec
(cbotBeTHO 3.56% un  3.73%),
[oKaTto npuv ocTaHante CcopToBe
cbabpkaHueTo Ha KA4J/1 e Hapg 4.5%.

[daHHnTEe 3a cMunaemocTTa
Ha cyxoTo (IVDMD) n opraHn4yHOTO
BewlecTBo (IVOMD) Ha cnamara u
3bPHOTO MNOKa3Bar, Ye TS € Hail-
BMCOKa [Mpu COPTOBETE MNeHuLa
cbotBeTHO 3a Wmnync (51.94%;

exceeding the value of the
standart cultivar Predel (14.29%).
On this indicator cultivars
Millennium and Prevala had
almost equal values.

In terms of crude fiber
content among varieties of three
species is established superiority
in favor of rye (Millennium -
37.82%; 25.82%) and triticale
(Prevela — 33.00%; 18.28%) in
both plant components (grain and
straw) versus the wheat varieties.
The total variance (CV = 18.90%)
of this indicator is considerably
less than the variance in crude
protein.

Varieties differed in average
content of total fiber components.
With the lowest content of NDF in
the straw and grain is cultivar

Prevala (53.73%, 53.78%).
Considerably  higher  content
indicated  cultivar  Millennium
(68.98%, 66.18%). The same

cultivar exceeds the rest in relation
to the content of ADF in the straw
(44.71%) and in the grain the
highest value is the one in cultivar
Predel. The lowest content of ADL
in the straw had Impulse and
Progres (3.56% and 3.73%
respectively), while in the
remaining cultivars the content of
ADL is above 4.5%.

Data on digestibility of dry
(IVDMD) and organic matter
(IVOMD) of straw and grain
showed that it is the highest in
new wheat varieties, respectively
Impulse (51.94%, 57.07%) and
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57.07%) 3a [porpec (48.29%;
53.47%), cnepgBaHa OT copT
MwneHnyMm. YcTaHOBEHa € BUCOKa
BapnvabuiHOCT Ha CcopToBeTe [0
oTHoweHne Ha Hemicellulose
(26.4%) v LIGNIF (26.00%).

EHepruiiHa »n npoTenHoBa
XpaHnTesiHa CTONHOCT

YCTaHOBEHO € CXOACTBO npu
TpUTE CUCTEMW Ha OUEHKa Ha
cpefHUTe CTOMHOCTM Ha nabopa-
TOPHO aHa/M3upaHuTe n onpege-
NIEHN MoKa3aTesi Ha NpPoTenHoBa-
Ta W eHepruinHata XpaHuTenHa

Progress  (48.29%; 53.47%),
followed by cultivar Predel. A high
variability is established in terms of
Hemicellulose (26.4%) and degree
of lignification (26.00%).

Energy feeding value and
protein feeding value

It is found a similarity in the
three estimation systems of the
average values of laboratory
analyzed and defined indicators of
protein and energy nutritional
value of straw and grain (Table 2).

CTOMHOCT Ha cnamara U 3bpHOTO
(Tabnuuya 2).

Tabnuua 2. EHepruiiHa M nNpoTeMHOBa XpaHuUTesIHa CTOMHOCT Ha COopTOBE
nweHnua, TpuTnKane, pbx

Table 2. Energy feeding value and protein potential feeding value of cultivars of
wheat, triticale and rye

%?lﬁ’tT\‘/’aBres’ DDM DMI RFV UFL UFV FUM FUG VEM VEVI PBD PDIN PDIE
Progres straw 57.80 204 9143 0613 0500 0508 0408 753 1654 500 560 684
Progres grain 60.48 1.85 86.89 0.614 0598 0509 0407 767 1677 784 755 73.0
Predel 2 straw ~ 55.78 195 8427 0589 0473 0488 0386 734 1626 481 550 66.7
Predel 2 grain 50.13 187 8585 0.608 0490 0504 0401 773 1687 1007 89.7 78.0
Impulse straw 60.00 1.90 8814 0578 0461 0479 0376 732 1622 595 624 683
Impulse grain 62.71 1.82 8824 0664 0552 0550 0451 818 1756 1019 90.7 818
Prevala straw 5562 223 9630 0565 0451 0469 0.368 697 1568 100 251 54.0
Prevala grain 68.42 223 11835 0.663 0554 0549 0452 795 1720 62.7 653 72.5
Millennium straw  54.07  1.74  72.92 0497 0376 0412 0.308 654 1502 16.1 354 616
Millennium grain ~ 61.29 181 86.15 0560 0440 0464 0360 720 1603 63.2 659 656

Mean 59.53 194 89.85 0595 0490 0493 0392 744 1642 59.1 621 69.0
SD 416 017 1163 0050 0.065 0041 0042 47 74 30 209 80
cv 7.0 88 129 84 13.2 8.3 109 64 45 518 338 115

Legend: DDM — Digestible dry matter; DMI — Dry matter intake; RFV — Relative Feeding value;
PBD (TDP) — Protein brute digestible (Total digestive protein), PDIN, PDIE in g kg 1

NMpomeHuTe B XpaHuTesiHaTa CTOW-
HOCT He MokKa3BaT CblUecTBeHa
pas/fivka B NoTeHUnasHoOTO noema-
He Ha cyxo BeulectBo (DMI) npwu
pasnIn4yHUTe COpPTOBE U MpU TpUTe
Kyntypu. C no-Bucoka oTHocuTes-
Ha XpaHuTesniHa cToiHocT (RFV)
ce oOT/MyaBa copTa TpuTuKane

The changes in feeding value did
not show a substantial difference
in the potential intake of dry matter
(DMI) in different cultivars and in
three crops. With higher relative
feeding value (RFV) is
distinguished  triticale  cultivar
Prevala, followed by wheat cultivar
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[MpeBana, cnepsaH OT coOpToBeETE
nweHnya Mporpec n imnync.

C Hali-BUCOKa noTeHuumasnHa
eHeprninHa XxpaHutenHoct (UFL;
UFV; FUM) Ha cnamata (0.613;
0.50; 0.508) m 3bpHOTO (0.614;
0.598; 0.509) e copt T[lporpec,
cnegBaH OT Apyrute ABa copTa
nweHvua. KpbmMHUTE  eanHUUM
(FUM/FUG) Ha copT MuneHnym ca
C Hal-HUCKM CTOMHOCTM NO Te3u
nokasarenu. lscnepsaHute cop-
TOBE PbX W TPUTUKasIie umat u no-
HUCKa NPOTENMHOBA XpPaHUTENHOCT
(PDIN n PDIE) kakto B 3BbpHOTO
Taka 1 B cnamarta B CpaBHEHue CbC
copToBeTe nweHuua. BapupaHeTo B
cToiHocTuTe Ha PDIN 3HauuTenHo
(33.80 %) npesuwasa BapupaHeTo
Ha kputepusa PDIE (11.5 %).

MoTeHumanHata npoTenHOBA
XxpaHutenHoct (PBD) e Haii-BucOka
3a coprtoBseTe nuweHuya — Kmnync
KaKkTo Ha cnamata (62.40%) Taka u
Ha 3bpHOTO (101.9%), cnepBaH oT
copt [lpepen 3a 3bLPHOTO U
Mporpec 3a cnamara.

n3BO4N

Coptosete mnync v MNMpeaen
ce XxapakTepusupaT C Hali-BUCOKO
CbAbpXaHne Ha CypoB MNPOTEUH B
cnamarta (9.94%, 8.76%) n 3bpHO-
T0 (14.44%, 14.29%). C Hali-
BMCOK/ CpefHN CTOMHOCTM Ha
CMW/TAEMOCT Ha CyxXOTO BeLLlecTBO
M OpraHMYHOTO BeLWecTBO Ha
cnamara 1 3bpPHOTO ca COpTOBETE
nweHunuya Nmnync (51.94%, 57.07%)
n Tlporpec (48.29%, 53.47%),
HaaBuULIAaBalM  CTOMHOCTUTE  Ha
cTaHgapTa copt lNpeaen.

Proges and Impulse.

With the highest potential
energy nutrition (UFL; UFV; FUM)
of straw (0.613, 0.50, 0.508) and
grain (0.614; 0.598; 0.509) is
cultivar Progres, followed by the
other two cultivars of wheat.

Feed units (FUM/FUG) of
cultivar Millennium had the lowest
values on these indicators. The
studied varieties of rye and triticale
had lower protein feeding value
(PDIN and PDIE) in both the grain
and the straw compared with the
wheat varieties. The variation in
the values of PDIN considerably
exceeded (33.80%) the variation
of the indicator PDIE (11.5%).

Potential protein  feeding
value (PBD) is the highest for
wheat cultivars — Impulse as straw
(62.40%) and grain (101.9%),
followed by the variety Predel for
the grain and Progres for the
straw.

CONCLUSIONS

Cultivars Impulse and Predel
are characterized with the highest
content of crude protein in the
straw (9.94%; 8.76%) and grain
(14.44%, 14.29%). With the
highest average values  of
digestibility of dry and organic
matter of straw and grain are
wheat cultivars Impulse (51.94%,
57.07%) and Progres (48.29%,
53.47%) exceeding the values of
the standard cultivar Predel.
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Tputukaneto (copt MNpeBana)
ce OT/iMyaBa C [MO-BMCOKaA CMU-
1aeMOCT Ha CyXOTO W OpraHuWyHO
BELEeCTBO Ha c/iamara UM 3bpHOTO
(55.23, 46.65) B cpaBHeHMe C
pbXta (copt MwuneHuym) (44.68,
38.25).

CopTtoBeTe nueHunua ce OT-
finyaBat C Mo-BUCOKa MoTeHumasl-
Ha  eHepruiHa  XpaHUTEeNHOCT
(UFL; UFRV; FUM) Ha cnamata u
3BPHOTO CMPAMO COPTOBETE PBHX U
Tputukane. C Hai-gobpu nokasa-
Tenu e copt lNporpec — CbOTBETHO
Ha cnamara (0.613, 0.50, 0.508) un
3bpHoTO (0.614, 0.598, 0.509).
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Triticale (cultivar Prevala) is
distinguished with higher
digestibility of dry matter and
organic matter of straw and grain
(55.23, 46.65) compared to rye
(cultivar Millennium) (44.68,
38.25).

Wheat cultivars had a higher
potential energy feeding value
(UFL; UFV; FUM) of straw and
grain to cultivars of rye and
triticale. With the best indicators is
cultivar Progres — for straw (0.613,
0.50, 0.508) and grain (0.614,
0.598, 0.509) respectively.
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(Sorghum sudanense (Piper) Stapf.) depending
on weather conditions
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PE3IOME

OnpepfeneHo e CbAbpPXaHUETO Ha
UMaHrIMKo3nam npu Tpu copTa cyAaHka
(Sorghum sudanense (Piper) Stapf.) ¢
pasnuueH npousxopn Kazitachi (AnoHus),
Vercors (CALL) n BopoHexckasa 9 (Pycus)
B yeTupn heHodasn OT pasBUTMETO Ha
kKyntypata (BBCH - 15, BBCH - 18+19,
BBCH - 47 n BBCH - 63+67).

B roguHu obesneuyeHn ¢ Baniexu u
OTHOCUTENIHO MO-HUCKN CPefHOAEeHOHOLL -
HW TemnepaTypy Ha Bb3gyxa, HaTpynsa-
HETO Ha LMaHrIMko3uguTe B Hafa3emHaTa

6rnomaca e no-HuCKo, 00KaTo B yC/ioBUA
Ha  3acyllaBaHe CbAbpXXaHNETO Ha
unaHrnnkosngnTe e NMo-BNCOKO npun

uscnefBaHnTe COpTOBE CyJaHKa.

AKYMYNMPaAHETO Ha LWaHINKO3UAM
B Haj3eMHata 6uomaca Ha copToBeTe
CyfaHka e BbB OTpuuaTesiHa Kopena-
umoHa 3aBucumocT (r = -0.881) ot konu-
4eCTBOTO Ha BaJIeXMTE U B NOSIOXUTE HA
KopenaunoHa Bpb3ka (r 0.998) or
Temnepartypara Ha Bb3fyxa, HO CaMO B
HayasHUTEe eTanu OT pas3BUTMETO Ha
KynTypara.

KntouoBu aymu: cyaaHka,
LIMaHrN1Ko3namn, MeTeoPOoriHN YC10BUS
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SUMMARY

It was determined the content of
cyanogenic glycosides in three varieties of
Sudan grass (Sorghum sudanense (Piper)
Stapf.) with different origins Kazitachi
(Japan), Vercors (USA) and Voronejskaya
9 (Russia) in four growth stage of
development of culture (BBCH 15,
BBCH - 17+18, BBCH - 47 and BBCH -
63+67).

In the years with precipitation and
relatively lower average daily air
temperatures, the accumulation of
cyanogenic glycosides is lower, while in
the dry condition, the contents of
cyanogenic glycosides in aboveground
biomass is higher in the tested varieties
Sudan grass.

The accumulation of cyanogenic
glycosides in aboveground biomass of
Sudan grass varieties is in negative
relationship (r = -0.881) from rainfall and
positive relationship (r = 0.998) than the
air temperature, but only in early stages of
development of the crop.

Key words: Sudan grass,
cyanogenic glycosides, weather conditions



yBO/

CypaHkaTta (Sorghum
sudanense (Piper) Stapf.) e egHo-
rogMwHa pypaxHa Kyntypa, agan-
TMpaHa KbM 3acylwlaBaHe, HuUcKa
aTMocpepHa BNaXXHOCT M HeB3WUC-
KaTesiHa KbM MOYBEHOTO N1040PO-

ane, (CnaHeB wu kon., 2011,
KukuHgoHos mn  kon.,  2015;
Kikindonov et al., 2013). BucokaTa
0 ekonormyHa nNacTUYHOCT U

OTKOCHOCT B CaMOCTOATENHU U B
CMeceHn nocesn ¢ 6060BM KyNnTy-
pv e npegnocTeka 3a popmupaHe
Ha OTHOCUTE/NIHO BWCOKO KO/M4yec-
TBO 6Ouomaca B nepuoja Ha
NeTHUTe Aenpecuum npu MHOroro-
AVWHNTE YPadKHU XXUTHU TPEBU.

B HavyanHute etann OT
passutneto cum (BBCH 12+19),
M/1aanUTe pacTeHus Ha cydaHkaTa
HaTpynsaTt LMaHIINKO3NAKN, KOUTO
mMoraT ga npeausBukaT TOKCU4YEH
ebekT npu peguua CcesickocTo-
naHckn xmBotHu (Melo, 2003;
Montagner al., 2005). TOKCUYHUAT
epekT ce Ab/HKU Ha UnaHBOA0pOA-
Hata KucesiMHa, KOSAITO Ce OCBO-
6oxaaBa Npuv eH3MMHaTa Xuapo-
nmnsa Ha rnukosnagute (Vough and
Cassel, 2002). Cnopepg Vogel et al.
(1987), Wheeler (1994) n Ramos
et al. (1998) BugoseTe OT popg
Sorghum moraT ga 6baaT TOKCUY-
HW 3a XWBOTHUTE, Npu onpegene-
HW arpoknMmaTuyHn 1 epaduyHm
ycnosus, cTpec, (peHodrasza Ha
pacTteHuATa, MeTeOopPOsIONMYHN
YC/I0BUSA, KOUTO OnpeaensT yBesnu-
YyaBaHe CbAbpXaHMeTO Ha LUuaH-
rNINKO3MAN B THX.

BapupaHeTo B CbAbpXaHue-
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INTRODUCTION

Sudan grass  (Sorghum
sudanense Piper Stapf.) an annual
grass, adapted to drought, low
atmospheric humidity and
unpretentiousness to soil fertility
(Slanev et al., 2011; Kikindonov et
al., 2013, 2015).

Their ecological plasticity and
multi-cut in pure and mixed crops
with legumes is a prerequisite for
the formation of a relatively high
amount of biomass during the
summer depression of perennial
forage grasses.

In the early growth stages of
development (BBCH 12-19) young
plants of Sudan grass contain
cyanogenic glycosides, which can
cause toxic effects in a number of
livestock (Melo, 2003; Montagner
et al., 2005). The toxic effect is due
to hydrocyanic acid is released in
the enzymatic hydrolysis of the
glycosides (Vough and Cassel,
2002).

According Vogel et al. (1987),
Wheeler (1994) and Ramos et al.

(1998) species of the genus
Sorghum may be harmful for
livestock under certain agro-

climatic and edaphic conditions,
stress, plant growth stage, weather
conditions that inhibits plant growth
andthat determine the increased
content of cyanogenic glycosides
them.

The variation in the content of



TO Ha LMaHOreHHUTEe CbefuHeHus
npuM cygaHkata € CBbp3aHO C
reHeTUYHN pas/inyms, HO ce Brinsie
OT [OMHamukaTa Ha MeTeoposo-
rmyHute cpaktopn (Gleadow and
Woodrow, 2002). Crnopep Gleadow
and Woodrow (2002) cuHTesupa-
HEeTO N aKkyMynMpaHeTo Ha uuaH-
rMNKO3MAN Cce pas/simyaBa CUJHO
npuM  pasnuyHuTe  BUMAOBE, B
pamkute Ha Buaa, a [opu n B
pamMkuTe Ha OTAeNnHuTe nonyna-
unmn. ChbaobpXaHMETO Ha UuuaH-
rAVKO3NAM 3a efguHuLa Terno npu
cyfaHkata e Hali-B1MCOKO B CBeXa-
Ta 6buomaca npu mnagute pacrte-
HWUS U B Hail-mnaguTe ncTa, KoUTo
ca CbC Cu/IHA OOMSHa Ha BeLyecT-
Bara, lokaTo B Mno-ctapute nucra
n crbbna, KaktTo M B cyxarta
6uomaca e 3HauMTesIHO MO-HUCKO
(Adewusi, 1990). Kim (1987),
Adewusi (1990) un Kumar and
Devender (2010) cbobwasar, ye C
yBe/fiMyaBaHe nepuoga Ha sereta-
LUMS U C HapacTBaHe Ha pacTeHus-
Ta Ha BWCOYMHA, CbAbPXaAHMETO
Ha UMaHI/Inko3nan B TAX HamMaviAaBa.

Fjell et al. (1991), Sher et al.
(2002) un Tingtinget et al. (2010)
ycTaHoBsiBaT, 4ye C yBesMyaBaHe
fecmumta Ha noyseHaTa Bnara u
npu 3acyliaBaHe, NPOrpecuBHO ce
yBe/iMyaBa CbAbpXaHMETO  Ha
umMaHrnmkosnan. HatpynsaHeTo Ha
BMCOKM KOHLEHTpauumn oT umaHru-
KO3MAn B pacTeHusTa Moxe ga ce
06SICHN C 6BbP3UA TEMM Ha OTpacT-
BaHe B C/IeiCTBME Ha MHTEH3VBHO-
TO [AefNleHe Ha KneTkute B Mepuvo-
OV, Ha VHTEH3MBEH Basiex, cnepg
HacTbNWIO 3acylaBaHe C MOBU-
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cyanogenic capacity in Sudan
grass is related to genetic
differences, but is influenced by
the dynamics of the meteorological
factors (Gleadow and Woodrow,
2002). According Gleadow and
Woodrow (2002) production and

accumulation of cyanogenic
glycosides varies greatly in
different  species  within  the

species, and even within individual
populations. Content of cyanogenic
glycosides per unit weight of
Sudan grass was highest in the
fresh biomass for young plants and
in the youngest leaves, which are
most intense metabolism, whereas
in old leaves and stems, and the
dry biomass was significantly lower
(Adewusi, 1990).

Kim (1987), Adewusi (1990) and
Kumar and Devender (2010)
reported that with the increase of
the growing season (plant age)
and the increase in plant height the
cyanogenic glycosides content
ultimately decreases.

Fjell et al. (1991), Sher et al.
(2002) un Tingtinget et al. (2010)
reported too that with increase in
soil moisture deficit and drought
progressively increased content
increases the content of
cyanogenic glycosides. High
concentrations  of  cyanogenic
glycosides in plats may be
associated with rapid cell division
or rapid growth, such as shortly
after a rain or irrigation on
previously drought stressed fields
or warm weather after, or a relative



laBaHe Ha Temnepatypute Wam
cnef, OTHOCUTENIHO 3acTyasiBaHe
(Bullock et al., 2001).

Llenta Ha npoy4BaHeToO e fa
ce onpegenu  KOMYeCcTBEHOTO
CbAbpXaHne Ha UuaHravkosuam
npy TpW copTa cyfaHka B pas/iny-
HWN doeHohasn oT pasBUTUETO UM B
3aBMCMMOCT OT arpomeTeoposio-
TMYHUTE YCNOBUS.

MATEPVANT N METO4U

Onutnte ca u3BefeHu npes
nepnopga 2008-2010 roanHa B
ONUTHOTO nosie Ha WHCTUTYT no
tbypaxHuTe KynTypu-fMneseH (43°
37' 70.80”N, 24°45’36.34”E) npw
HagMmopcka BucoynHa ot 150 pgo
200 m 1 cnab XeH Hak/IoH npu
HEMOJINBHN YC/IOBUSA BBPXY WU3Jy-
XXEH YepHo3eM.

O6eKT Ha nscneaBaHe ca Tpu
copta OT cypaHka (Sorghum
sudanense (Piper) Stapf.) ¢ pasnu-
yeH npousxon Kazitachi (AnoHus),
Vercors (CALL) n BopoHexckasa 9
(Pycus).

HagsemHara 6uomaca oOT
Ha/IMYHUTE COpPTOBE CyAdaHka e
cbbupaHa paHAOMW3MpPaHO  OT
BCEKM COpPT BbB peHodasu
BBCH- 15, BBCH 17+18,
BBCH- 47 n BBCH — 63+67, kOUTO
ca onpefensHn 4pe3 efunHHaTa
cuctemMa 3a  knacudvkaums  Ha
dreHonornyHnTe hazu Ha
passuTme 3a MOHO- n
ANKoTUneAoHHN pacteHnsa (BBCH)
(Meier, 2001).

B nab6opaTtopHu ycrosBusa e
M3BbPLUEH aHa/IM3 Ha npoou oT
HaA3emMHa cBexa Ouomaca OT
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cool period (Bullock et al., 2001).

The objective of this study
was to determine the quantitative
content of cyanogenic glycosides
in three varieties Sudan grass in
different  growth  stages  of
development according
agrometeorological conditions.

MATERIAL AND METHODS

The experimental work was
conducted during the period
2008-2010 at the experimental
field of the Institute of Forage
Crops, Pleven (43° 37° 70.80"N,
24°45'36.34”E) Bulgaria at 150 to
200 meters altitude and weak
southern slope of the experimental
plots with soil type leached
Chernozem without irrigation.

The objects of studies were
three varieties of Sudan grass
(Sorghum  sudanense  (Piper)
Stapf.) of different origin - Kazitachi
(Japan), Vercors (USA) and
Voronejskaya 9 (Russia).

Aboveground biomass of the
available varieties Sudan grass is
collected randomized from each
variety in growth stage BBCH — 15,
BBCH - 17+18, BBCH - 47 and
BBCH - 63+67 determined by a
system of uniform coding of growth
stages of development for mono-
and dicotyledonous plant species
(Meier, 2001).

Samples of aboveground
fresh biomass of Sudan grass
varieties were analysed in
laboratory condition to determine



copToBeTe cyfaHka, 3a onpefesns-
He CbAbpPXaHMETO Ha LUaHIINKO-
snan (EpmakoB et al.,, 1987) no
dheHopa3m OT pas3BUTMETO Ha
KynTyparta.

PE3YNTATU N OBCbXXOAHE
Ot paHHuTe B Tabnuua 1 e
BUOHO, Ye CbAbpXaHWeTo Ha
LUMaHINIMKO3MANTE € Hal-BUCOKO B
Havya/lHUTe doeHopasn oT pasBu-
TMeTo Ha pacTteHusaTa (BBCH - 15).
CovrnacHo knacudgmkaumsata Ha
Stoltenow and Lardy (1998)
CbAbPXaHMETO Ha LMaHrnKo3nam
B pacTteHuaTa 60-100 mg/100 g
CyX0 BelecTBO € MOoTeHUnasHo
TOKCWMYHO MNpW  u3XpaHBaHe Ha
XuBoTHUTE, a Hag 100 mg/100 g
CYyXO BELLECTBO € MHOIo OnacHo u
MOXe [a NPUYNHU CMBPT.
C HanpepaBaHe Ha Beretaums-
Ta CbObPXaHWETO Ha LMaHIIMKO-
3uan  HamasaBa, Hemnpomnopumo-
Ha/lHO npu TpuUTe WU3CNenBaHu
copTa cyfaHka, npes rogvHuTe Ha
npoyysaHe. Ta3n 3aBUCUMOCT e
yCTaHOBEeHa OT peauua asTopwu
(Kim, 1987; Kumar and Devender,
2010), crnopepg KoUTo € yab/kasa-
He BereTauuMoOHHWA nepuos 40
dheHopaza BBCH — 63+67, cbabp-
XaHNEeTo Ha UWaHrMkosmanm Hama-
naga. C Hail-HUCKO CbAbpXaHue
Ha UMaHrNnKO3nAM n npes Tpute
roguHu, He3aBMCMMO OT arpome-
TEOpO/IOTUYHUTE  YC/IoBUA,  Ce
ycTaHoBsBarT npu copt Kazitachi, a
Hal-BMCOKO npu copT Vercors.
CopTt BopoHexckaa 9 3aema
MEXAWUHHO NOoJIOXeHMe.
HabnwogasaHute pasnuuns B
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content of cyanogenic glycosides
(Ermakov et al., 1987) according
growth stage of development on
the plants.

RESULTS AND DISCUSSION

From the data in Table 1
show that the content of
cyanogenic glycosides is highest in
the initial growth stage of the
plants BBCH - 15. According to the
classification of Stoltenow and
Hardy (1998), the contents of the
cyanogenic glycosides in plants
from 60 to 100 mg/100 g of dry
matter is potentially toxic, and
more than 100 mg/100 g dry
matter is very dangerous and can
result in death of the animals.

Later in the vegetation
reduces its content
disproportionately in all three

tested varieties Sudan grass and in
the years of the study. This
dependence has been investigated
by several authors (Kim 1987,
Kumar and Devender, 2010)
according to which the increase
vegetation period to growth stage
BBCH - 63+67, the cyanogenic
glycosides content in the end
decreases. With the low
cyanogenic glycosides and in the
three years regardless of the
agrometeorological conditions is
variety Kazitachi, and the highest
variety Vercors, Voronezhskaya 9
occupies an intermediate position.

The observed differences in



CbAbPXaHMETO Ha LMaHI/IMKo3N-
anTte morat ga 6baar 06siCHEHU ¢
reHeTUYHN pasnuus, Tbil KaTo
AVHaMuKaTa Ha HapacTBaHe no
doeHOpa3n OT pas3BUTMETO Ha
copToBeTe cyaHka ca npemMuHanu
NPy €4HN N CbLUM arpoeKkoIormyHm
ycnosus Tabnuua 1.

the content of cyanogenic
glycosides can be explained by
genetic  differences, because
growth stage and development on
the sudan grass varieties are run
at the same agroecological
conditions Table 1.

Tabnmua 1. CbaobpXaHue Ha umaHravkosnan mg/100 g cyxo BewecTtBO B

copToBe cygaHka 3a nepmoga 2008-2010

roguHa

Table 1. Content of cyanogenic glycosides mg/100 g of dry matter in Sudan

grass varieties for the period 2008-2010

PeHonornyHm a

31 / Growth stage CpegHo 3a copT/

Copr/Variely  “ppcH 15 BBCH - 17:18 | BBCH - 47 | BBCH- 63:67 Average for variety

2008

Kazitachi 99.04 43.22 14.41 1.80 39.62

Vercors 129.65 61.22 39.61 23.41 63.47

Boporexckas 9 138.65 43.22 27.01 19.23 57.03

Voronezhskaya 9

CpegHo / Average 122.45 49.22 27.01 14.81 53.37
2009

Kazitachi 31.07 30.39 26.14 21.14 27.19

Vercors 92.94 91.60 52.85 39.39 69.20

Boporexckas 9 112.7 98.75 49.32 12.38 68.29

Voronezhskaya 9

CpegHo / Average 78.90 73.58 42.77 24.30 54.89
2010

Kazitachi 29.83 19.19 2.46 0 12.87

Vercors 116.00 44.28 26.35 15.43 50.52

Boporexckas 9 66.28 42.16 31.00 12.79 38.06

Voronezhskaya 9

CpegHo / Average 70.70 35.21 19.94 9.41 33.82

CbAbpXaHWeTo Ha umaHrin-
KO3uAW npwu n3crenBaHUTe COpPTO-
Be Bapupa M B 3aBUCMMOCT OT
arpomMeTeoposIorMYyHUTE  YCNOBUSA
npes roAgvH1UTEe Ha Npoy4YBaHe.

ArpomMeTeoposiornyHuTe
yCnoBusa npe3 nepuoga Ha npo-
yuBaHe (2008-2010 r.) ce xapakTe-
pu3npaT ¢ pasmyve B KONNYeCcTBO-
TO 1 pasnpefeneHneTo Ha Baiexw-
Te, TemnepaTypara W BaxHOCTTa
Ha Bb3fyxa npe3 BereTayMoHHUS
nepuos Ha cypaHkata (Tabnvua 2).

7

The content of cyanogenic
glycosides in the studied varieties
varies depending on
agrometeorological conditions
over the years to learn.

Agrometeorological
conditions during the period of
study (2008-2010) are
characterized by differences in the
amount and distribution of rainfall,
temperature and humidity in the
vegetation period of Sudan grass
(Table 2).

5



Tabnuua 2. MeTeoponorvyHu nokasaresun 3a nepmoga 2008-2010 r.

Table 2. Weather parameters for the period 2008-2010

OT noHukBaHe A0 heHodasa
MokasaTtenu FroguHu From germination to growth stage: CpepHo r
Parameters Years BBCH- BBCH- | Average
BBCH -15 1718 BBCH- 47 63267
MpoabmKMTENHOCT 2008 29 14 18 17 78
Ha heHohasaTa, AHY 0.257
Duration stage of 2009 31 10 20 17 78 :
growth, day 2010 30 10 20 20 80
Banexu, mm 2008 40.9 19.6 11.5 3.4 75.4
Precipitation, mm 2009 315 28.5 29.9 449 134.8 -0.881
2010 73.7 26.8 108.5 8.8 217.8

[Hun c Banexu, 6poii 2008 9 6 3 3 21
Days with precipitation, 2009 8 3 7 5 23 -0.982
number 2010 13 5 14 4 36
OTHOCUTENHA BNAXHOCT 2008 65.8 69.4 59.5 47.6 60.6
Ha Bb3ayxa, % 2009 58.0 60.0 60.0 58.9 59.2 | "0.99
Relative humidity% 2010 67.0 63 71.6 67.5 67.3
OTHocuTenHa 2008 50.3 52 46.2 33 45.4
BNaxHocT 3a 14h, % 0,937
Relative humidity for 2009 40.0 40.0 42.5 42.6 41.3 .
14h, % 2010 52.0 45.2 57.3 50.7 51.3
Bpoit aHM ¢ oTHOCK- 2008 6 2 6 13 27
TenHa BraxHocT <40%
3a 14h/ Number of days | 2009 17 6 7 9 39 0.915
at a relative humidity of
<40% for 14h 2010 4 4 1 4 13
CpeaHofeHoHowHa 2008 17.7 19.8 24.2 25.0 21.7
Temneparypa Ha
Bb3dyxa, t °C 2009 19.1 21.9 22.0 23.9 21.7 0.998
Daily average
temperature, t OC 2010 18.0 23.1 21.7 23.4 21.6
MakcrmanHa
CpeaHOAEHOHOWHA 2008 21.9 255 30.8 32.2 27.6
Temneparypa Ha 0.339

(0] .
Bb3/lyxa, t C 2009 25.9 29.7 28.9 30.5 28.8
Maximum daily av(garage
air temperature, t °C 2010 24.6 30.4 27.5 29.2 27.9
MwuHumanHa
CpeaHOAEHOHOLLHA 2008 11.1 13.6 16.6 17.0 14.6
Temneparypa Ha 0.953

[0} =U.
Bb3ayxa, t C 2009 11.7 14.3 15.3 17.8 14.8
Minimum daily average
air temperature, t °C 2010 11.6 15.7 16.6 17.8 15.4

NereHpa: r - KopenauuoHHU

Legend: r - correlation

3aBUCYMOCTMW MeXay HaTpynBaHEeTO Ha UMAHIIMKOUUAN B
Haf3eMHaTa 6uomMaca Ha cyflaHkaTa W HIKOM 0T MeTeOopOosIorMYHMTeE hakTopu

aboveground biomass of Sudan grass and some weather factors

MNpe3 2008 roguHa pasnpe-

AJeneHneTo Ha

BasiexmTe
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During
oT | distribution

of

the

2008,

rainfall

interaction between accumulation of cyanogenic glycosides in

the
from



noHukeaHe ao BBCH - 63+67 €
CpaBHUTENHO 6naronpuATHO. BbB
beHopaza BBCH-15 ot pa3ssu-
TUEeTO Ha cyjaHkaTa KOJIM4ecTBO
Basiexunte e 40.9 mm. C ysenuya-
BaHe nepuoga Ha Beretauus
BBCH-17-18 wn BBCH- 47
KONIMYeCTBOTO Ha  Baslexure
Hamansea, kato npe3 BBCH -
63+67 e egsa 3.4 mm.

Mpe3 2009 roguHa Konunyec-
TBOTO Ha BasieXX € OTHOCUTESHO
paBHOMEpPHO pasnpejesieHo npes
oTaenHute deHodasn OT pasBu-
TNeTo Ha cygaHkata — 134.8 mm.

Mpe3 2010 rognHa 6sxa U3-
MepeHN OTHOCUTEsSIHO BUCOKO KO-
NINYEeCTBO Ha Basiex, 3a nepuoja
Ha u3cnepgBaHeto — 217.8 mm,
KaTo OTHOCUTE/IHO Hali-BUCOKUSA
Aan ot 1ax (49.8%) e sbB BBCH-
63+67 Ha cypaHkaTta (108.5 mm).
KoepuumeHTsT Ha  Kopenauus
MexXxay CbAbpXaHWeTo Ha LUuaH-
rmkoumanm B HajgsemHata 6uo-
Maca 1 KOJIMYECTBO Ha Basiexu 3a
nepuoga Ha  npoyysaHe e
r =—-0.881.

BpoAat Ha gHuTe ¢ Baiex (36
OHN) cbeTaBnsBa 45% oT uscnepn-
BaHMA nepuopd. Yectotata Ha
BaJIeX € npeanocTaBka 3a OTHO-
CUTENIHO MO-BMCOKaTa BJIXKHOCT
Ha Bb3ayxa (67.3%) B cpaBHeHue
C no-manbk 6por Ha aHuTe (4 AHW)
C U3MepeHa OTHOCUTEeIHA B/1aXHOCT
Ha Bb3ayxa nog 40% B 14 h.

B 3aBucumMoCT OT arpoeko-
NOTUYHUTE  YC/IOBMSA  Hal-BUCOKM
CTOMHOCTM Ha UMaHINNKo3nguTe
(ot 99.04 po 138.65 mg/100 g
CYXO0 BELLECTBO) ca OTYETEHN Npes3

germination to BBCH - 63+67 is
relatively favorable. In the growth
stage development BBCH-15 from
of Sudan grass rainfall is 40.9 mm.
By increasing the growth stage
and development plants to BBCH -
17+18 and BBCH - 47 rainfall
decreases during the BBCH -
63+67 is only 3.4 mm.

During the 2009, the quantity
of rainfall was relatively evenly
distributed throughout the different
growth stage and development of
Sudan grass — 134.8mm.

During the 2010 it was
measured relatively high rainfall,
for the study period — 217.8 mm,
relatively highest partition of them
(49.8%) is in BBCH - 63+67 Sudan
grass (108.5 mm).

Correlation coefficient r between
the content of cyanogenic
glycosides in above-ground
biomass of Sudan grass and
precipitation for the period of study
isr=-0.881.

The number of days with of
precipitation (36 days) constitutes
45% of the study period. The rate
of of precipitation is a prerequisite
for the relatively higher air
humidity of (67.3%) compared to a
smaller number of of days (4 days)
with as measured, the relative air
humidity of below 40% in 14 h.

Depending on agroecological
conditions the highest levels of
cyanogenic glycosides (from 99.04
to 138.65 mg/100 g of dray
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2008 r. B Haya/iHUTe eTann OT
pa3BuTneTo Ha cygaHkata (BBCH-
15). BeretauuoHHUAT  nepuopg,
npe3 2008 rogmMHa e obesneyeH c
ONTUMa/IHO KOJ/INYECTBO BaSIEXMU,
cnpsMo  6uonorMyHUTEe  U3MCKBa-
HWA, HO NO-HWCKaTa TemnepaTtypa
Ha Bb3gyxa (r = 0.998) npepgonpe-
[ensa  no-BUCOKM CTOMHOCTU Ha
unaHrnvkosuam (r = 0.998).

Mpe3 2009 rognHa BbLB he-
Ho(pasza (BBCH-17-18) HMBOTO Ha
UWaHIIMKO3UAN HamasifaBa, KaTo
pasnuknTe CcnpaAmMo npenxogHara
doeHopaza ca He3HaunTenHu u
npu TpuTe copTta. YCTaHOBeEHUTEe
pasfivku, morat ga 6baaT o6sicHe-
H/ CbC CPaBHWUTEJSIHO HUCKaTa ar-
MOC(pepHa BIaXHOCT Ha Bb3ayxa
(nog 40%) wu3mepeHa B 14 h,
KosaTo obxBawa 60% oT gHuTe 3a
nepvoja Ha npoyysaHe. B Haua-
NIOTO Ha PenpoayKTUBHUA Nepuos,
Ha cygaHkata (BBCH - 47) HuBOTO
Ha UMaHIINKO3UAM  3HAYUTESTHO
Hamasniasa. KonnyectBoTo Base-
xunte (108.5 mm) npes3 2009 rogu-
Ha W OTHOCWUTEJIHO MOHMXEeHUTEe
Temnepatypy Ha Bb3gyxa (27.5
°C) He ca okasanu BAMAIHWE BBLPXY
AMHaMVKaTta Ha HaTpynsBaHe Ha
LUMaHrInKosnau.

CnepoBsaTteniHo B TOAWHU C
Ba/IEXN M OTHOCUTENIHO MO-HUCKU
CpefHOL4EHOHOLWHN  TemnepaTypu
Ha Bb3fyxa, HaTpynsBaHeTo Ha
UuaHriaMkosuanuTe e  rno-HUCKO
(2010 rogmHa 33.82 mg/100 g
CyXO BeLLEecTBO), AoKaTO B YC/O-
BMSA Ha 3acyllaBaHe CbObpXaHue-
TO Ha UuuMaHrnukosnagute e no-
Bucoko (2008 u 2009 roguHa —

biomass) were reported in 2008 in
the early stages of Sudan grass
(BBCH-15). The vegetation period
in 2008 was secured with optimal
rainfall on the biological
requirements of Sudan grass, but
the lowest air temperature (r =
0.998) predetermines the higher
levels of cyanogenic glycosides (r
=0.998).

During the 2009, at the stage
of growth and development (BBCH
- 17+18) the level of cyanogenic
glycosides reduced the differences
compared to the previous phase of
the Sudan grass are insignificant
in three varieties. The differences
can be explained by the relatively
low relative humidity (below 40%)
measured at 14 h, which covers
60% of the days during the period
of study. At the beginning of the
reproductive period of Sudan
grass (BBCH - 47) the level of
cyanogenic glycosides significantly
decreased. The amount of
precipitation (108.5 mm) in 2009
and the relatively decreased air
temperatures (27.5 °C) had no

impact on the dynamics of
accumulation of  cyanogenic
glycosides.

Therefore, in the years with
precipitation and relatively lower
average daily air temperatures, the
accumulation of  cyanogenic
glycosides is lower (2010 33.82
mg/100 g dry matter), while in the
dry condition, the contents of
cyanogenic glycosides is higher (
2008 and 2009 - respectively
53.37 and 54.89 mg/100 g of dry
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cboTBeTHO 53.37 n 54.89 mg/100
g Cyx0o BeLLecTBO) npu mnscnepnsa-
HUTE COpPTOBE CyAaHKa.
AKyMynupaHeTo Ha uuaHrnu-
KO31au B Haa3eMHarta bruomaca Ha
TecTBaHUTe COPTOBE CyAaHKa e B
oTpuvuatenHa  3aBUCMMOCT  OT
KO/IMYECTBOTO Ha Baiexute U B
NnosioXUTeNHa Bpb3Ka C MoBuLIA-
BaHe Ha CcpefHoAeHOoHOoLWHaTa
TemMnepaTtypa Ha Bb3ayxa, HO
camMoO B Hayas/lHUTe eTanu OT pas-
BUTUETO Ha KynTtypaTta. AHaslornu-
HW pe3yntatM ca nMoJiydeHn B
eKcrnepMMmeHTasiHata paboTta Ha
Zahid et al. (2012) n O’Donnell et
al., 2013, cnopep, KoTO BUOOBETE
OT po4 Sorghum npwu 3acyliaBaHe
B HayasiHUTe eTanu OT pa3BuUTue-
TO CM Morat fa Hartpynart no-
WHTEH3UBHO  LMAHINIMKO3MAN B
Hag3eMHaTa cu bruomaca.
KomnniekcHaTa oueHka Ha Hs-
KO OT OCHOBHUTE METEOPOsIOrMYHU
(hakTopu (Basiexu, cpegHn MeceyHu
TemnepaTypu M BN&XHOCT Ha Bb3-
[yxa) 3a nepuoa Ha u3cnensaHeTo
nokassar, ye cpefHOLEHOHOLLHAa ©
MUHMMa/ITHaTa TemnepaTtypa Ha
Bb3ayxa (t °C), KO/MYecTBOTO Ha
Basiex (mm), 6poAT Ha AHWUTe C
Ba/1eX, CpeAHOAEeHOHOoWHaTa OTHO-
cuTesiHaTa BNaXXHOCT Ha Bb3gyxa u
3a 14 h (%) ca B oTpuuarenHa Ko-
penaunoHHa 3aBUCMMOCT, a cpej-
HOAEHOHOLWHATa W  MakcumanHa
Temnepatypa Ha Bb3gyxa (t °C), u
6posa Ha [AHWUTE C OTHOCUTEsNHa
BNIAXHOCT Ha Bb3gyxa < 40% unsme-
peHa B 14 h, ca B No/noXuTesiHa Ko-
penauvoHHa 3aBMCUMOCT OT KOJU-
4eCTBEHHOTO CbAbpXaHne Ha LnaH-

matter) in the tested varieties
Sudan grass.

Accumulation of cyanogenic
glycosides in the above ground
biomass of Sudan grass varieties
tested have a negative impact on
the amount of precipitation and
positive  correlation with an
increase in average air
temperatures, but only in the initial
stages of development of culture.

Analogous results were obtained
in the experimental work of Zahid
et al. (2012) and O'Donnell et al.
(2013), according to them species
of the genus Sorghum can
accumulate more intensely
cyanogenic glycosides at drought,
but only in the early stages of
development.

The complex assessment of
some weather factors (rainfall,
average monthly temperatures
and relative humidity) during the
period of the study show that daily
average and minimum  air
temperature (t °C), rainfall (mm),
number of days with rainfall, daily
average relative humidity and 14 h
(%) are in a negative correlation
dependence, daily average and
maximum air temperature (t °C),
and number of days with, the
relative humidity <40% measured
after 14 h, are in positive
correlation of the quantitation
cyanogenic glycosides content in
aboveground biomass of all tested
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rMmmnko3nan B Hajg3eMHaTta 6rnomaca

Ha BCUYKM TeCcTBaHW COPTOBE
cypaHka (Tabnuua 2).
N3BOAN

CbAbpXaHMeTo Ha umaHrau-
KOo3uan B HaasemHata 6uomaca
npy cydaHkaTa Bapupa B 3aBUCU-
MOCT OT (peHodpasara, copta u

arpoMeTeoposIorMYHNTE  YC/I0BUS
Nnpe3 rofIMHNTE Ha Npoy4YBaHe.
B roguHn o6e3neyeHn C

Ba/IeXXM N OTHOCUTENIHO MO-HUCKM
CpefHOLAEHOHOLWHN  TemMmnepaTypu
Ha Bb34yxa, HaTpynsBaHeTo Ha
UMaHrINKo3uanuTe e  MOo-HUCKO
(2010 rogmHa 33.82 mg/100 g cyxo
BELLEeCTBO), A0KaTo B YC/IOBMA Ha
3acylwaBaHe CbAbpXaHWeTo Ha
UMaHrINKo3uanTe e  Nno-BMCOKO
(2008 n 2009 roguHa — CbOTBETHO
53.37 n 54.89 mg/100 g cyxo
BELLECTBO) nNpuM  un3cnenBaHuTe
COpTOBE CyAaHKa.

AKymMynnpaHeTo Ha uuaHiu-
KO3uau B HaZ3emMHarta buomaca Ha
copToBeTe cyfdaHka e B OTpu-
uarenHa KopenaumoHa 3aBuCU-
MocT (r = -0.881) OT KONIMYECTBOTO
Ha BanexuTe W B NOMOXUTESTHA
KopenauuoHa Bpb3ka (r = 0.998)
OT Temnepartypara Ha Bb3ayxa, HO
camMO B Hava/HUTe eTanu OT
pa3BMTMETO Ha KynTypaTta.

NNTEPATYPA

1. KnknHgoHos LlB., CnaHeB K.,
EHueB Crt1., KuknHpgoHoB [. Pesynratu
OT cefekuuATa Ha CcygaHka, copro-
CYLAHKOBM XMBpPMAM U 3axapHO copro 3a
NPoAYyKTMBHOCT  Ha  3e/leHa  Maca.
ArpapHu Haykm, 2015, 7, Ne 18, ctp.
17-23.

varieties Sudan grass (Table 2).

CONCLUSIONS

The content of cyanogenic
glycosides in aboveground
biomass in the Sudan grass
varies depending on growth stage
phase, variety and
agrometeorological condition
during on the years of the study.

In the years with
precipitation and relatively lower
average daily air temperatures,
the accumulation of cyanogenic
glycosides lower (2010 33.82
mg/100 g dry matter), while in the
dry condition, the contents of
cyanogenic glycosides is higher
(2008 and 2009 - respectively
53.37 and 54.89 mg/100 g of dry
matter) in the tested varieties
Sudan grass.

The accumulation of
cyanogenic glycosides in
aboveground biomass of Sudan
grass varieties is in negative
relationship (r = -0.881) from
rainfall and positive relationship
(r = 0.998) than the air
temperature, but only in early
stages of development of the
crop.
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PE3IOME

Mpe3 2015 r. B Nnosameckn n Crta-
p03aropcky pervoH e npoyyeHo pasnpoc-
TpaHeHNeTo W CTeneHTa Ha 3annesens-
BaHe Cc Bugose wup (Amaranthus blitoides
L. n Amaranthus albus L.) u gpyrn nneesenu
B MOCEeBM OT cnbHYornes. O6cnensaHm ca
5500,5 da n e yctaHoBeHO, 4e Amaranthus
blitoides L. n Amaranthus albus L. 3aemat
rofisM OTHOCUTEsNIeH Aan oT  06woTo
3annesensiBaHe C egHoOroAuLl-HU nnese-
. CHOTHOLLEHNETO MbA3ALL LUMP - OPYTK
efHoroguwHu nnesenn e 1:1,8.

Benuat wmp He e Taka LIMPOKO
3acTbneH B 06cfegBaHUTE painoHu, HO
NAbTHOCTTA MYy € BUCOKA W CbOTHOLUE-
HMETO O6S1 Wup - ApYrM efHOroAWLIHU
nnesenv e 1:1,8.

OT MHoOrorogulLHWUTE NAeBenu Haw-
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ABSTRACT

In 2015 the prevalence and level of
weed infestation of Amaranth species
(Amaranthus blitoides L. and Amaranthus
albus L.) and other weeds in crops of
sunflowers were studied in the region of
Plovdiv and Stara Zagora. 5500,5 da were
studied and it was found out that
Amaranthus blitoides L. and Amaranthus
albus L. occupy a large share of the total
weeding with annual weeds. The ratio
between the creeping amaranth and the
other annual weeds was 1: 1.8.

White amaranth was not so
widespread in the studied areas, but its
density was high and the ratio between
the white amaranth and the other annual
weeds was 1: 1.8.

From the perennial weeds the most



YecTo CcpelaHnsaT e noseTuuaTa
Convolvulus arvensis L., KosSiTo nma Hai-
BMCOKa NNBLTHOCT Mpe3 nepuoga Ha 06-
cnefBaHe. CbOTHOLIEHNETO €4HOrOANLLIHM -
MHOroroguwHy nnesenu e 1:1,6.

KntovoBn gymu: nbassaw, wup,
(Amaranthus blitoides L.), 6sn wwup
(Amaranthus albus L.), pasnpocTpaHeHue,
C/TbHYOrNEeA0BU MOCEBW, MTBTHOCT Ha
nneesenute

YBO/,

BaxHO 3BeHO B HayyHaTa
060CHOBKa 3a 6Oopb6aTta cpeLly
nnesesMTe ce fABsiBa yCTaHOBSBA-
HEeTO Ha TeXHUAT BUOOB CbCTaB U
NABTHOCT, T. Hap. AuarHosa Ha
3annesensiBaHeTo.

MpoyuBaHnATa Ha peguua
asTopn (Cnacos v [umos, 1974;
Xenes un kon., 1979; detBagxmnesa
n kon., 1982; Tonasos, 1986; ToHeB
n Bbnesa, 1989; ToHes, 2002; Au-
muTpoBa, 2003) onpenensat epgHo-
rOAULIHNTE KbCHO-NPOSIETHM NeBe-
I KaTo OCHOBHM 3ansieBesiMTenu B
oKonHuTe KynTypu. KbM Tasu rpyna
ce OTHacAT W niesennTe OT PoL
Amaranthus. Tlpu ycnosusata Ha
NHTEH3UBHO 3eMepenne bopbara c
TAX Ce sBABa akTyasieH npo6siem n
ce cBexga Ao CUCTEMHOTO MM OT-
ynTaHe M KapToTeKMpaHe B CEJICKO-
cTonaHckute naowwy. [lonyyeHuTe
[aHHM MOXe Ja ce u3nons3saT 3a
CbCTaBsIHE Ha MPOrHo3a 3a nosieata
N pa3npoCTpPaHEHMETO Ha OTAE/THUTE
BMAOBE, KOETO nognomMara npakTmka-
Ta 3a ycrnewHara 6opba ¢ Tax.

B obpaboTBaemute nnowu y
Hac ce cpelliar pas/iMiHN BuAOBE
wup: Amaranthus retroflexus L., A.
hybridus L., A. blitoides., A. albus L.
n A. lividus L. Te ca otnunyasart ¢
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common was the bindweed — Convolvulus
arvensis L., which had the highest density
during the study period. The ratio between
the annuals and perennial weeds was 1:
1.6.

Keywords: creeping amaranth
(Amaranthus blitoides L.), white amaranth
(Amaranthus albus L.), distribution,
sunflower crops, density of weeds

INTRODUCTION

An important link in the
scientific basis for the fight against
weeds is the determining of their
species composition and density,
the so called diagnosis of weed
infestation.

Studies of many authors
(Spasov and Dimov, 1974; Zhelev
et al., 1979; Fetvadzhiev et al.,
1982; Topalov, 1986; Tonev and
Valeva, 1989; Tonev, 2002;
Dimitrova, 2003) set the annual
late-spring weeds as the main
weeds in row crops. The weeds of
the Amaranthus genus also belong
to this group. Under the conditions
of intensive agriculture the fight
against weeds is a topical issue,
which comes down to systematic
reporting and mapping in the
agricultural areas. The resulting
data can be used to estimate the
emergence and distribution of
different species, which supports
the practice of their successful
control.

Different amaranth species:
Amaranthus retroflexus L., A.
hybridus L., A. blitoides., A. albus
L. and A. lividus L. can be found in
the arable land of the country.



BMCOKa NAacTUYHOCT W afanTuB-
HOCT KbM LUMPOK AuanasoH oT
KiMmaTu4yHu 1 epgaduyHm KoMobu-
HauuMn, KOUTO 3aeIHO C KpaTkusa nUm
XW3HEH UWKb/T ce sABsBaT 6s1aro-
NMPUATHA Bb3MOXHOCT 3a eKCnaH-
3MBHO pasnpocTpaHeHne BbpXY
06LINPHY TEepUTOpUN.

He3aBnCcMO OT LUMPOKOTO UM
pasnpocTpaHeHve, BuAOBeTe OT
pon Amaranthus He ca 6unn obekT
Ha CMCTEMHW npoyyBaHus B bbira-
pus, KOETO BOAW [0 M30CTaBaHe Ha
MO3HaHMETO 3a TAX.

LilenTa Ha HaCTOALWOTO WU3-
cnefBaHe e fJa ce yCTaHOBMU CTe-
NMeHTa Ha 3anseBefiaiBaHe C ABa OT
Hali-pasnpocTpaHeHuTe  BUAOBE
WwMp 1 gpyrm nnesenun B MNnosame-
ckn n CTapo3aropcky pernoH.

MATEPVANT N METOON

O6cnenBaHeTo € N3BBLPLLEHO
no mMapwpyTtHma metof npes 2015
r., CbrnacHo Bb3npueTata B
cTpaHata efwHHa MeToaMka 3a
oTyMTaHe W KapTOTeKMpaHe Ha
nnesesiute B CEJICKOCTOMNAHCKMUTE
noowmn (Aumutposa mn kon., 2004).
3a uenta 06X0X4aHEeTO Ha MJ/IoLK-
Te Ce M3BbLPLUM MO AuaroHasl, KaTo
oTuMTaHeTo 3anoysa Ha 20-30 m oT
Kpas Ha TepeHa. 3a BCekun KapTupaH
mMacuB o 1000 da ca onpegenexHu
no 10 otyeTHW nyHKTa. [NpeuyeHkaTa
3a NNbTHOCTTA Ha nneesenute e
n3BbpweHa no 4-6anHa ckana,
Karo BCAKa eauHuua OT ckanata
oTroBapa Ha 25% nNNBLTHOCT Ha
3annesenasaHeto (MpoueHT OT
nsowia, NokpuTa C naeBesiHN pac-
TeHus). OT NbPBUYHUTE OAHHU Cce
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They are characterized by high
plasticity and adaptability to a wide
range of climatic and edaphic
combinations which together with
their short life cycle provide
favourable opportunity for their
expansive distribution over vast
areas.

Regardless of their wide
distribution, the species of the
genus Amaranthus have not been
a subject to systematic research in
Bulgaria yet, leading to insufficient
level of knowledge about them.

The aim of this study is to
establish the level of weed
infestation with two of the most
common amaranth species and
other weeds in Plovdiv and Stara
Zagora region.

MATERIAL AND METHODS

The study was performed by
the routing method according to
the unified methodology for
measuring and mapping of weeds
in agricultural areas (Dimitrova et
al., 2004), adopted in the country.
For the purpose of the study, the
touring around the areas was
performed diagonally, as the
reporting began at 20-30 m from
the end of the field. Ten reporting
points were determined for each
mapped array up to 1000 da. The
estimates of the weed density was
carried out by a four-grade scale,
where each unit of the scale
corresponds to 25% density of
weed infestation (percentage of
area covered with weeds).
The average score by groups and



n3umcnaeBa cpegHusa 6an no rpynu
N BWOOBE MNJIEBENU, cfnep KOeTo
ype3 KOPEKUMOHEH KoeduUUeHT
Nnosnly4yeHusaT cpefeH 6an ce npe-
nsumcnasa. CTOMHOCTUTE Ha Ko-
PEKLUMOHHMA KOeUUNEHT 3aBUCAT
OT (pazata Ha pasBuUTUE N Xabu-
Tyca Ha nnesena.

O6cnepgaHm ca o6uo 5500,5
da cnbHYOrNegoBu nocesn B 06-
wnHnTe Mapuua, Kapnoso, lNbpBo-
maii, YmpnaH n Meb060BO, KaTo ca
N3BBbPLUEHN ABE OTUMTAHUS.

[-BO nposieTHO, Npean nbpBea-
Ta BeretaumoHHa obpaboTka (npo-
Befe ce B nepuoga mexay 11 mai
n 18 wmai). Llenta Ha nbpBOTO
oTyMTaHe e [a ce YCTaHOBW pas-
NPOCTPAHEHNETO Ha MOHUKHa/IUTE
nnesenu N ga ce gafe npeeHka
3a edmkacHocTTa Ha BHeceHuTe
NMOYBEHN Xepouumau.

[I-p0 KbCHO NpoOsEeTHO, eauH
MeceL, cfef nocnegHarta Bereta-
LUMoHHa o6paboTka (nNpoBege ce
oT 6 tonn go 13 tonum). C BTOPOTO
oTyMTaHe ce 0hoOpPMAT B OKOHYaTe-
JIeH BUA, CBefeHuATa 3a 3arnseBe-
NsiIBAHETO Ha KapTupaHaTa naow, n
ce npeueHsBaT pesyntatute oOT
6opbara c nneBenuTe, NPUIOXKeHa
Mo BpemMe Ha BeretauusatTa Ha
KynTypaTa, a CbL0 Ha/IM4neTo Ha
BTOPWYHO 3arsieBesisiBaHe.

PE3Y/ITATN N OBCbXAAHE

B kapTtupaHute npe3 2015 r.
3140,36 da cnbH4YornenoBu noce-
BMW Ha [1noBAMBCKM pervoH ca
peructpupaHn 17 Bumga nnesesnv
OT pas/IMYHN OBUOSIOTUYHK TPYNN.
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weeds was calculated from the
primary data, and then by using a
correction coefficient the average
scores were recalculated. The
scores of the correction coefficient
depends on the development
phase and habitus of weed.

A total area of of 5500,5 da
sunflower crops was studied in the
municipalities of Maritza, Karlovo,
Parvomay, Chirpan and Galabovo,
and two data recordings were
performed.

The I-st spring data reporting
was carried out before the first
vegetation processing (held in the
period between May 11 and May
18). The purpose of the first data
reporting was to establish the
distribution of the emerged weeds
and make an assessment of the

efficiency of the imported soil
herbicides.
The I1I-nd late spring data

reporting was carried out one
month after the last vegetation
processing (held from July 6 to
July 13). The information was used
to develop the final reports of weed
infestation in the mapped area and
assess the results of weed control
applied during the vegetation
season of the crop, as well as the
presence of secondary weed
infestation.

RESULTS AND DISCUSSION
Seventeen weed species of
different biological groups were

determined in 3140,36 da of
sunflower crops from Plovdiv
region, mapped in 2015. More



Mo 4yecTo cpewaHun ca epfHoro-
OVLWHUTE KbCHO-NPOIETHN MNeBe-
nvm - 9 Buaa, paHHo-nposaeTHn — 2
BMAA, 3MMHO-NPOJIETHN — 2 BMAa U
oT edpemepute - 1 Bug. OT MHOro-
roAMLWHNUTE OCHOBHO Ca 3aCTblEHN
naesesiv OT rpynata Ha KOpPeHMWLL-
HUTe — 2 BUAa U Ha KOPEHOBOW3-
AbHKOBUTE — 1 BUA.

[JaHHuTe OT npoBeAEeHOTO
kKapTupaHe B [110BOUBCKM pervoH
nokassar, Ye BbB BCUYKM 0OCef-
BaHW NAOWW OT C/bHYoren ce
cpewart BMAOBETE lwmp
Amaranthus  blitoides L.
Amaranthus albus L.

B obumHa Mapuua e 0TY4eTEHO
Haumume Ha MbN3ALL Lmp
(Amaranthus blitoides L.) — 6an 0,5
npw MbpBO NpPoseTHO 1 6an 0,6 npu
BTOPO KbCHO MPOJIETHO OTYUTAHE.

n

Mo-BMcokKa NTbTHOCT HAa Amaranthus
blitoides L. e yctaHOBEHa B 06LLMHA
Kapnoso - 6an 0,9 npn nbpeo u 0,5
npv BTOPO OTYMTaHe.

Tosn BUA He € peructpvpaH B
obLmHa MbpBomail.

B o6wwnHnTe Mapuua n Mbp-
BOMali € ycTaHOBEH M BUABLT 6N
wup (Amaranthus albus L.). Mpwn
MbpPBO OTYMTAHE M/TBLTHOCTTA MY €
BuUcoka - 6an 0,7-0,8. MNMpwn BTOPO
OT4yMTaHe Ha 3arnseBesisiBaHeTo B
o6bwmHa TlbpBOMalk nNAbTHOCTTA
Ha 6e5vs Wwup e HapacHana c 47
% (6an 1.7) (Tabnvua 1).
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common were the annual late-
spring weeds - 9 types, early-
spring — 2 species, winter-spring —
2 species and 1 ephemera
species. The perennial weeds
were represented mainly by the
group of rhizomes - 2 species and
root-sprout weeds — 1 species.

The data from the mapping,
performed in the Plovdiv region,
showed that the Amaranth species
species — Amaranthus blitoides L.
and Amaranthus albus L. were
present in all studied areas of
sunflower crops.

In the municipality of Maritsa
the presence of creeping amaranth
(Amaranthus  blitoides L.) was
reported at the score of 0.5 at first
spring data reporting and at the
score of 0.6 at the second late
spring recording. The higher density
of Amaranthus blitoides L. was
determined in the municipality of
Karlovo at the score of 0.9,
obtained at the first reporting and
0.5 at the second reporting. This
species was not determined in the
municipality of Parvomay.

The presence of white
amaranth  species  (Amaranthus
albus L.) was determined in the
municipalites of Maritsa and
Parvomay. At the first data reporting
its density was high — at scores
ranging from 0.7 to 0.8. At the
second data reporting of weed
infestation in the municipality of
Parvomay the white amaranth
density was increased by 47%
(score 1.7) (Table 1).



Tabnuua 1. MNAbTHOCT Ha nneBenuTe (B 6as1)) B NMOcCeBM OT CAbHYOrnes B
MnosanBcKkn pernoH npes 2015r.
Table 1. Density of weeds (in score) in sunflower crops from Plovdiv region

in 2015
Mbnsaw, wup Ban wmp Opyrn egHorof,. nnesenu  MHororog,. niesenu
O6cnepsaHn  Amaranthus blitoides L.~ Amaranthus albus L. Other annual weeds Perennial weeds
naowm 1-BO OTu. I1-po oTu. I-Bo oT4.  ll-po OT4.  |-BO OTY. II-po oTu. I-Bo ot4.  Il-po OTu.
Survey areas first second first second first second first second
reporting reporting reporting  reporting  reporting reporting reporting  reporting
Mnosa. pervoH
O6wuHa
Mapuua 0.5 0.6 0,7 0,4 0.6 0.9 0.9 1.7
Plovdiv region
Maritsa
Municipality
Mnosa. pervoH
O6wuHa
Kapnoso 0.9 0.5 - - 1.0 0.9 1.0 1.0
Plovdiv region
Karlovo
Municipality
Mnosa. pervoH
O6wuHa
Mbpeomaii - - 0.8 1.7 0.7 1.2 0.8 1.0
Plovdiv region
Parvomay
Municipality
Mpe3 2015 r. B nocesute oOT In 2015, in the sunflower crops

cnbHYorneq B MnoBauecku pernoH | from Plovdiv region, apart from the
OCBEH BWIOBETE LWMP ca peructpu- | amaranth  species other annual
paHu 1 Opyrv egHoroguiuHv nne- | weeds were also determined at
BE/HW pacTeHns ¢ 6an or 0,6 go 1 | Scores ranging from 0.6 to 1 at the
npu Mbpso 1 oT 0,9 Ao 1,2 6ana npu first data reporting and from _0.9 to
BTOPO OTuMTaHe. B paiioHa Ha 1.2 at t_he second data reporting. In
o6LyHa MbpBOMall npeo6nagasa- the region of Parvomay Municipality
WM ca AByCeMenenHuTe BUAOBE: the prevailing species were the
Tyuenmua (Portulaca oleracea L.), dicotyledonous ones: purslane
yepHo Ky4e rpo3ge (Solanum nigrum (I_Dortulaca oleracea L) black
L.), Tatyn (Datura stramonium L.), nightshade (Solanum nigrum L),

thacynve (Polygonum  convolvulus datura (Datura stramonium L.),
y Y9 .~ | fasulche (Polygonum convolvulus
L), neuebeH poconac (Fumaria

;L L.), medical Rosopasat (Fumaria
officinalis L.), Tpupora nenka ) b (

) _ officinalis L.) triroga cleavers
(Galium aparine L.), naya TpeBa (Galium aparine L.), goose grass

(Polygonum avicula_re), 6sana Ky4ya (Polygonum aviculare), white
no6opa (Chenopodium album L.), | pigweed (Chenopodium album L.),
cBuHMUa (Xanthium strumarium L.). | common  cocklebur  (Xanthium
B obwuHa KapnoBo  BUAOBMAT | strumarium L.). In the municipality of
CbCTaB BK/IOYBA N BUAA HaBedeH | Karlovo the species composition
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6ytpak (Bidens cernuus L.), a B
paiioHa Ha obwuHa Mapuua: naiika
(Matricaria chamomilla L.) n agusa
psana (Raphanus raphanistrum L.).

[laHHMTE OT U3BBLPLLEHOTO KapTVpa-
He coyaT OTCbCTBME Ha efHOceMe-
[E/THN MOHOKapnHW NaeBenu, KOeTo
MOXe fJa ce 06scHM C ecpukac-
HOCTTa Ha BHECEHWTe MNpPOTMBO-

XUTHN Xepounuman (keu3anodoon-Tl-
Tedypwun, KneToaMm n
LMKIOKCUANM).

OT nosnvkapnHWTe MJ/IeBesnn
Hal-4ecTo cpellaHn ca KOPeHOBO-
N3ObHKOBUA BUL — noBeTuua
(Convolvulus arvensis L.) B
obwmHuTe Mapuua n Kapnoso u
KOPEHULWHUTE MeBes — TPOCKOT
(Cynodon dactylon L.) u 6anyp
(Sorghum  halepense L.) B
o6wuHNTE MbpBOoMar n Mapuua.
Hali-BMCOKa MTbTHOCT Ha Te3u
BMAOBE € oOT4yeTeHa B 06w,
Mapuua — 6an 0,9 npu nbpPBO
oTuntaHe u 6an 1,7 npu BTOpPO
oTuyMTaHe, KOeTO Cce [Ab/DKU Ha
nvncara Ha edgekt OT U3nons3Ba-
HUTE Xepouuuanm v Mnponycku B
arpotexHuyeckara 6opba.

Mpu KapTupaHeTo, N3BbpLIe-
HO B CTapo3aropcku pervoH e
yCTaHOBEHO, Ye B o06cnefBaHuTe
nnowm (2360,14 da) cbC CAbHYO-
rnep ce cpela camo NbA3ALL, Wup
(Amaranthus blitoides L.).

[MNBbTHOCTTA Ha TO3M neBe-
neH sug npes 2015 r. B obwmHa
UupnaH e ot 6an 0,1 npu nbpBO
Ao 6an 0,3 npu BTOpPO oTuMTaHe. B

included also nodding beggarticks
(Bidens cernuus L.), and in the
region of the Maritsa Municipality:
chamomile (Matricaria chamomilla
L.) and wild radish (Raphanus
raphanistrum L.). The data from the
carried out area mapping indicated
the absence of monocotyledonous
monocarpic weeds, which can be
explained by the efficiency of the
applied antigrass herbicides
(quizalofop-P-tefuryl, clethodim
and cycloxydim).

From the polycarpic weeds
the most common were the root-
sprout weed species — bindweed
(Convolvulus arvensis L.) in the
municipalities of Maritsa and
Karlovo and the rhizome weeds —
twitch (Cynodon dactylon L.) and
Johnson grass (Sorghum
halepense L.) in the municipalities
of Parvomay and Maritsa. The
highest density of these species
was reported in the municipality of
Maritsa — score 0.9 at the first data
reporting and score 1.7 at the
second reporting, due to the lack
of efficiency of the applied
herbicides and gaps in
agrotechnical control measures.

During the mapping,
conducted in the region of Stara
Zagora, it was found out that in the
studied sunflower crop area
(2360,14 da), only the creeping
amaranth (Amaranthus blitoides
L.) was present.

The density of that weed
species in 2015 in the municipality
of Chirpan ranged from score 0,1
at the first data reporting to score
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obumHa [MbABLOOBO € oT4yeTeHa
Nno-BMCOKa CTENeH Ha 3anneBens-
BaHe C nbnssuw, wup (6an 0,4)
(Tabnuuya 2).

Tabnuuya 2. MABTHOCT Ha nneBenuTe
Crapo3saropckm pervoH npes 2015r.

0.3 at second data reporting. A
higher level of weed infestation
with crawling amaranth (score 0.4)
was determined in the municipality
of Galabovo (Table 2).

(B 6as1) B noceBu OT cCnbHYOrnes B

Table 2. Density of weeds (in score) in sunflower crops from Stara Zagora region

in 2015
Mbn3aw wyp Ban wwup [pyrn egHorod. nnesenv  MHororog. nnesenu
O6cnegsaHn  Amaranthus blitoides L. Amaranthus albus L. Other annual weeds Perennial weeds
nnoLun I-B0 0T4. ll-po OT4. [-BO OTY. IlI-po OTY. [-BO OTY. II-po oTu. I1-B0 OTY. II-po OTu.
Survey areas first second first second first second first second
reporting  reporting reporting reporting _reporting reporting reporting reporting
Craposar.
pervoH
Ob6wwmHa 0.1 0.3 0.2 0.2 0.5 0.7
YupnaH
Stara Zagora
region
Chirpan
Municipality
Craposar.
pervoH
Ob6LwmHa 0.4 0.4 0.2 0.2 0.6 1.0
MnbvboBO
Stara Zagora
region
Galabovo
Municipality
ﬂ,aHHl/ITe OT KapTunpaHeTo Mo- Data from the mapping

KasBaT Mo-HMUCKa CTerneH Ha 3anse-
Bes/iiBaHe Ha MNoceBUTE OT CJ/TbH-
yornep B CTapo3aropckm pervoH,
B CpaBHeHWe ¢ [10BANBCKM PETVIOH.

OcBeH Amaranthus
retroflexus L. ca oTyeTeHU U
[BycemenenHnTe BUAOBE — TaTy/l
(Datura stramonium L.), noncko
orHuB4Ye (Anagallis arvensis L.),
N3TOYHa panuua (Consolida
orientalis L.), HaBegeH OyTpak
(Bidens cernuus L.) n 6sna ky4ya
noo6oga (Chenopodium album L.),
KakTo 1 MOHOKaprnHUTE NieBesHu
BMA0BE KOKOLLO npoco
(Echinochloa crus-galli L.) n kpbB-

revealed the lower level of weed
infestation of sunflowers crops
from Stara Zagora region in
comparison with Plovdiv region.
Apart  from  Amaranthus
retroflexus L., the dicotyledonous
species datura (Datura
stramonium L.), Polish pimpernel
(Anagallis arvensis L.), eastern
larkspur (Consolida orientalis L.),
nodding  beggarticks  (Bidens
cernuus L.) and white pigweed
(Chenopodium album L.), as well
as the monocarpic weed species -
barnyard grass (Echinochloa crus-
galli L.) and blood millet (Digitaria
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Ho npoco (Digitaria sanguinalis L.).

O6uwata NNbTHOCT Ha Apyru-
Te e[HOroAvWHN BUAOBE npes3
2015 . n B ABeTe 06WMHN e oT 0,2
6asia, Kakto npuv MbpBO, Taka W
npyu BTOPO oOTuMTaHe. Hannumeto
Ha KOKOLIO M KPBbBHO MNPOCO B
noceBuTe OT C/TbHYOrNes B 00L,.
UupnaH 1 Meabb0BO € crieacteme
OT TPeTUpaHeTOo Ha nJowuTe camo
C NPOTUBOLUMPOKOINCTHN Xepoun-
unan (okemdonyopdpeH, budpeHoke n
do/TlyMMOKCA3MH).

OT nonvkapnHUTE nnesenu
ca pasnpocTpaHeHn KOpeHOBOM3-
AbHKOBUTE BUAOBE - MoBeTuua
(Convolvulus arvensis L.),
nanammga (Cirsium arvense L.) n
NOJICKN KocTpeL, (Sonchus
arvensis L.). B obwuHa YwupnaH
NABbTHOCTTA UM MPU MbPBO OTYU-
TaHe e 0,5 6ana, a npu BTOPO
oTynTaHe TA HapactBa pgo 0,7
6ana, a B o06wmHa [BbABLOOBO
NAbLTHOCTTa € cboTBeTHO 0,6 n 1,0
6asia. ToBa ce Ab/IXM Ha npornyc-
K/ B arpoTexHukaTa (HeHaBpeMeH-
HW BereTauMoHHM 06pPabOoTKM, He-
paBHOMepHa bCToTa Ha Nnocesa),
KaKTo W Ha He3afoBO/MTETHUS
edPekT OT 13N0M3BaHNTE Xepbuunam
cpeLly MHOroroguLLHNTe BUAOBE.

n3BO4U

B kaptupaHute npe3 2015 r.
o6wo 5500,5 da cnbHYOrNenosu Mno-
cesu Ha MNnosaneckn n Ctaposarop-
CKW pervoH, npeobnagasawy B ne-
Be/IHUTe acoumaumm ca efHoroamL-
HWUTE KbCHO-NPOJIETHN BUAOBE.

sanguinalis were  also
determined.

The total density of the other
annual species in 2015 in both
municipalities was at the score of
0.2 as at the first and at the
second data reporting. The
presence of blood and barnyard
millet in the crop of sunflowers in
the municipalities of Chirpan and

Galabovo is a consequence of

L)

treating the area with
antibroadleaved herbicides
(oxyfluorfen, bifenox and

flumioxazine).

The polycarpic weed species
were presented by the root-sprout
species - bindweed (Convolvulus
arvensis L.), creeping thistle
(Cirsium arvense L.) and field sow
thistle (Sonchus arvensis L.). In
the municipality of Chirpan their
density at the first reporting was at
the score of 0.5 and at the second
reporting it was increased to score
0.7. In the municipality of
Galabovo the density was at the
score of 0.6 and 1, 0, respectively.
This is due to gaps in agrotechnics
(inappropriate vegetation
treatments, uneven crop density)
and the unsatisfactory effect of the
herbicides used against the
perennial species.

CONCLUSIONS

In the sunflower crops from
Plovdiv and Stara Zagora region,
occupying a total area of 5500,5
da, mapped in 2015, the prevailing
weed associations were the annual
late-spring species.
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Mbn3awmaT wup (Amaranthus
blitoides L.) e peructpupaH B yetunpmu
o6wwmHn — Mapuua, Kapnoso, Yup-
naH n Mab60B0. CHOTHOLWEHME-

TO NbA3aw, wWwup apyru
efHoroguwHu nnesenun e 1:1,8.

Benvar  wmp  (Amaranthus
albus L) He e Taka LWMPOKO
3acTblneH B 06creaBaHUTe pavioHu,
He ce cpewa B ob6bwwuHUTe Kap-
noBo, YupnaH n Menwv6b0BO, HO € C
no-sucoka navTHOCT — 0,4 go 1,7
6asla B CpaBHeEHVE C NbN3ALWMSA

wmp.

CbOoTHOWeHNneTOo 651 wup
Apyrv efHOrofuvliHu nneesenn e
1:1,8.

OT MHororogulH1UTE nnese-
NN Hal-4ecTo CpeLlaHuNaT e noee-
Tnuata - Convolvulus arvensis L.,
KOATO MMa Hai-BUCOKa MIbTHOCT
npes nepuoga Ha ob6crenBaHe.
CbOTHOLWEHNETO efHOroANLLIHN -
MHOroroguLiHu nnesenu e 1:1,6.
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The creeping  amaranth
(Amaranthus blitoides L.) was
determined in four municipalities —
Maritsa, Karlovo, Chirpan and
Galabovo. The ratio between the
creeping amaranth and the other
annual weeds was 1: 1.8.

The white amaranth
(Amaranthus albus L.) was not
widely distributed in the studied
areas, it was not determined in the
municipalities of Karlovo, Chirpan
and Galabovo, but was
characterised by a higher density —
at scores ranging from 0.4 to 1.7 in
comparison with compared the
creeping amaranth. The ratio
between the white amaranth and
the other annual weeds was 1: 1.8.

The most common perennial
weed species was the bindweed -
Convolvulus arvensis L., which had
the highest density during the
study. The ratio between the
annual and the perennial weeds
was 1: 1.6.
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PE3OME

Mpe3 nepuoga 2013-2015 1. B
y4yebHO onuTHOTO none Ha NTY rp. Co-
ousa nsnuTBaxMe MneT aMepuKaHCKM Xuno-
pvga uapesuua, npefocTaBeHn ot dmp-
mvata ,[IMOHEP CEMEHA BbJ/ITAPUA".
Bcnukn Te ca oT paHHaTta rpyna ®AO
300-399, a wumeHHo: P9400, P9175,
P9578, P9528 n P9494. 3a ctaHpapT 6e
usnonssaH P9400, Haii-pas3npocTpaHeH B
Nnpou3BOACTBOTO 3a nepuoga. Xubpu-
OvTe 6sxa npoy4ysBaHu 3a NPOABLIKATES-
HOCT Ha BereTauMoHHMA Nepuog, Bhara
npy npubupaHe n obus 3bpHO, kg/da.
3bpHOTO 6e npensuncnsisaHo npu 14%
B/1I&OKHOCT.

YcTtaHoBEHO 6e, ue Hali-kpaTbk
BereTauMoHeH nepuog W C Hali-HucKa
B/flara B MOMEHTa Ha mnpubupaHe Ha
3bpPHOTO ca xubpugute P9175, P9400 n P
9578, KOUTO MpakTUYecku ce nspasHABAT
no Te3u nokasartesu.

Haii-Bucok gobue 6e nosy4veH ot
CcTaHAapTHUSA COpT, KOWTO € U C Haii-
Kpatka BeretauMs W C  HaWi-HUCKa
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SUMMARY

During the period 2013-2015, at the
training and experimental field centre of
the University of Forestry, Sofia we tested
five American hybrid corn provided by the
company "PIONEER SEED BULGARIA".
All are from the early group FAO 300-399,
namely: P9400, P9175, P9578, P9528
and P9494. P9400, the most widespread
hybrid in the production for the respective
period, was chosen as a standard.
Hybrids were tested for duration of the
vegetation period, moisture at harvesting
and grain vyield, kg/da. The grain was
recalculated at 14% humidity.

It was determined that the hybrids
P9175, P9400 and P 9578 had the
shortest vegetation period and humidity at
harvesting, which practically were almost
equal in relation to these indicators.

The highest yield was obtained
from the standard variety which had the
shortest vegetation period and the lowest



B/I@KHOCT Ha 3bpHOTO, cfefBaH oT
xnopmnante P9175 n 9528.

KntouoBu OYyMU: Xnépuaw,
uapeBuua, BereTauus, [o6us,

METEeOPOs/IOTUYHN YC/10BUA, BNara

YBO/,

[pe3 nocnegHute roguvHu B
Hawara cTpaHa ce yBenuuuxa
naowmTe, 3acetTu C paHHu Xubpu-
an uapesuua. MNpuyunHuTe 3a T0Ba
ca HAKOJIKO: MOCTeNeHHo yBenunya-
BaHe Ha 3aceTute C KynTtypaTa
NAOLWM, OTFeX4AaHEeTO N B paiioHu,
B KOWTO [JOCKOpPO TOBa He 6e
Bb3MOXHO UK 6€ HETUMNYHO U He
Ha nocnefHo MACTO: cesiekumo-
HepuTe ycnsxa Aa npeofonenT 3a-
BMCMMOCTTA: KpaTbK BereTaymo-
HEeH nepuog — MO-HUCBK [A06MB.
PaHHMTE XMbpuam ca ¢ okosio 105-
115 pAHM NPOABL/DKMTENHOCT Ha
BeretaunoHHMA nepuosd, KoeTo
no3so/fifABa 3acsAiBaHEeTO WM BbLB
BMCOKMTE paiioHN Ha cTpaHaTa uim
TaMm, KbeTo e HeobxoouMo Mnosy-
yaBaHEeTO Ha BTOpa pekosiTa cnep
paHO MNOXbHATU XUTHU UNn dy-
PaXXHN KYNTypu. KbCHUTE Xnopuan
ce npubupar npe3 OKTOMBPU W/
[0pU HOeMBpU, KOETO 3aTpyaHABa
nogrotoBkarta Ha nnowurte 3a
cemtba Ha XWUTHUTE KyNITypu, TS
3aKbCHSABA, KOETO e npepanocraBka
3a U3Mpb3BaHeTO UM npe3 3umara,
3all0TO pacTeHuATa He ycnsasar
fa ce 3akanat. Bcuyko TOBa €
npuynHa doepmepute ga ce obbp-
HaT KbM paHHUTE LapeBUYHN XMO-
puan 3a peliaBaHe Ha npob6siemu-
Te C M3XpaHBaHe Ha XWBOTHUTE U
noslyyaBaHe Ha rnoseye 3bLPHO.
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moisture content of grain, followed by the
hybrids P9175 and 9528.

Key words: hybrids, corn,
vegetation, yield, weather conditions,
moisture

INTRODUCTION

In the recent years in our
country the areas sown with early
corn hybrids have increased. The
reasons for this are several: the
gradual increase of the crop areas,
breeding in areas where previously
this was not possible or was non-
typical and not the least: breeders
managed to overcome the
dependence between the short
vegetation period and the lower
yields.

Early hybrids have duration of the
vegetation period of about 105-115
days, allowing planting in the
higher regions of the country or,
where necessary, obtaining a
second harvest after the early
harvested wheat or forage crops.

Later hybrids are harvested in
October or even in November,
which hampers the preparation of
the land for sowing wheat crops, it
iIs subsequently late, which is a
prerequisite for their frost in winter,
because the plants are unable to
fail to adapt.

The above said is the reason for
farmers to choose the early corn
hybrids in order to solve the
problems with cattle feeding and
obtain higher yields



Llenta Ha u3nuTBaHeTo € Aa
ce YCTaHOBW Hal-nogxoAsawms 3a
oTrnexaaHe 3a yc/oBuATa Ha
palioHa uapeBuveH xmopua,

MATEPVANT N METOON

3a u3BexaaHe Ha HacTosLLlO-
TO wu3cnegBaHe 06e uK3nos3BaHa
MeToAMKa 3a U3nuTBaHe Ha uape-
BMLA 3a GMOJIOTMYHN U CTOMAHCKM
KayecTBa, NoO KOATO ce npoyysaT
BCUYKN BapneTeTn Ha Zea mays L.:
3a 3bpHO, 3axapHa, NykIvMBa, 3a
crneunasiHi uenn wunam 3a cuniax.
Hactodawara wmeToanka € noa-
roTBEHa C y4yacTMeTO Ha Hai-
n3aBeHuUTe cneunasiuctu oT cTpa-
Hata 3a Kyntypara u e ofobpeHa
OT W3NbNHUTENIHNA [UPEeKTop Ha
MACAC. B Heqa ca nocoyeHu arpo-
TexHukata, 6poAT pacTeHus/m?,
pasMepbT Ha ONUTHUTE napuenu,
dpeHonornyHuTe HabnaeHns,
KOUTO Ce M3BbpLUBaT, HanageHve-
TO OT 60/1eCTN U HeNpuUATenn npwu
MOJICKM YCNOBUSA U APYrv nokasarte-
N1, KOUTO 3a4b/IKUTENIHO ce
HabnogaBar, Kakto U aHa/msuTe,
KOMTO ce U3BBbpLUBAT Ha NnonyyeHa-
Ta npoaykuusa. [lpe3 nepuoga
2013-2015 r. wm3nutBaxme 5
LapeBuyHN xmbpmpga Ha dupma
NMNOHEP CEMEHA Bb/ITAPUA
oT paHHaTta rpyna ®AO 300-399, a
nMeHHo: P9400, P9175, P9578,
P9528 wn P9494. 3a cTaHpapT
nsnons3saxmve P9400 wn cnpsamo
Hero onpegensaxve BpPeMETO Ha
npubnpaHe 1 NPoLb/HKUTENHOCTTA
Ha BeretaunoHHMA Nepuoa.

Onntute ce wm3Bexgaxa Ha
TepuTopuaTa Ha Y4ebHO ONUTHOTO
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The purpose of the study is to
determine the most appropriate
corn hybrid for the particular area.

MATERIAL AND METHODS

To perform the present study,
the experimental methodology for
testing corn of a biological and
agricultural qualities, used for
testing all varieties of Zea mays L.:
dent corn, sweet corn, popcorn, for
special purposes or for silage. This
methodology was elaborated with
the participation of the most
prominent specialists in the country
for this culture and was approved
by the Executive Director of the
Executive Agency for Variety-
testing, Approbation and Control
on Seeds. It outlines the
agrotechnics, the number of plants
per m?, the size of the test plots,
the performed phonological
observations, the attacks by
diseases and pests under field
conditions and other indicators that
must be monitored, as well as the
analyzes performed on the
resulting harvest. During the period
2013-2015 we tested 5 corn
hybrids provided by the company
PIONEER-SEED OF BULGARIA,
from the early group FAO 300-399,
namely: P9400, P9175, P9578,
P9528 and P9494. P9400 was
chosen as the standard and the
harvesting time and duration of the
vegetation period were determined
in comparison with this standard.

The experiments were carried

out on the territory of the



none Ha JITY-BpaxgebHa npwu
MOJIMBHW YCNOBUSA, Ha aslyBUasIHO-
NINBaIHV MOYBYU C KaHEeeHO ropcKn
npou3xon, CWIHO MUHepam3upa-
HW, C HUCKO CbAbpXaHue Ha Xy-
MYC.

MpeawecTBEHNKLT 6e  Jito-
LepHa, Bcekn xmbpug 6e 3acsBaH
no 6 pega. OnuTbLT 6e 3anaraH B 4
nosTopeHus no 20 m?, kato 10 m?
OT TAX ca oxpaHa. 3a ga ce usber-
He B/IMSAHWETO Ha CbCeaHuTe Xnb-
puaun, oT BCSKO MOBTOpPEHue 6sxa
npubuvpaHn cpegHute 4 pepa.
OpoHBaHeTO Ha koyaHuTe 6e pbu-
HO. BnaraTa Ha 3bpHOTO 6€e onpe-
AensHa C eNIeKTPOHEH Bnaromep.
OT pnBeTe cTpaHM Ha onuta 3a-
csAiBaxMe Mo efHa cesisika LapeBu-
La 3a oxpaHa, a 3a 4YesiHa n TuHa
OXpaHa ocTaBsXMe MbpPBUTE U NOC-
negHvNTe 5 pacTeHust oT BCEKU pej,.

Baxa HabnwopgaBaHn cnea-
HUTE nokasartenu: Bnara npu npu-
6upaHe, NPoUeHTU, KOATO 6e us-
MepBaHa HSAKOSIKOKPATHO Ha BCSIKO
NOBTOPEHNE C LEN u3bsireaHe Ha
HETOYHOCTM; O0OUB 3bPHO, KW/O-
rpaMmy Ha [gekap, kato Ton 6e
npensuncnsiBaH KbM CTaHgapTHa
B/lara 3a BCeku xmbpua npes Bcska
roguHa oOT u3cnegBaHeTo M Ha
KOWTO 6€ W3BBbPLUEH AMCnepcuo-
HEH aHa/n3; BpeMe Ha nosiea Ha
4YepHOTO METHO, NPOABL/HKUTENTHOCT

Ha  nepuoguTe  MOHUKBaHE  —
N3MeT/NsABaHe, MOHMKBaHe -
N3CBUMSIBAHE W MOHMKBaHE  —

3penocT, gHu. o Bpeme Ha Bereta-
unsaATa 6e oTYMTaHO HanaaeHneTo oT
6onectv; OT UapeBUMYeH CTbLO/O-
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Vrazhdebna training and
experimental field centre at the
University of Forestry under
irrigation conditions and highly-
mineralised alluvial-meadow soils
of forest origin, strongly
mineralized, low in humus content.

The predecessor was alfalfa;
every hybrid was sown in 6 lines.
The experiment was set in 4
replications of 20 m?, as 10 m? of
them were guards. To avoid the
influence of the adjacent hybrids,
from each replication were
harvested the middle 4 rows.
Manual removal of the corn grain
was performed. Moisture content
of grain was determined by
electronic hygrometer. On both
sides of the experiment we sowed
one corn planter for security and
for front and back guard we left the
first and the last 5 plants of each
row.

The following indicators were
observed: moisture at harvest in
percentage, which was measured
repeatedly on each replication in
order to avoid inaccuracies; grain
yield in kilograms per decare,
which was recalculated to a
standard moisture for each hybrid
in each year of the research and
analysis of variance was
conducted; time of black spot
occurrence, duration of periods
germination - tasseling, sprouting -
silk emergence and germination —
maturity in days. During the
vegetation the attacks by diseases
and corn stalk-borer, lodging
before harvesting in percentages,



npobuBay U1 noONsAraHeTo npeawu
npubupaHe, NPOLEHTU; BUCOUYMHATA
Ha pacTteHunATa n BucoynHata Ha 3a-
naraHe Ha KoyaHa, Cm KakTo v apyru
nokasarenu, KoMTo He ca 0GEeKT Ha
HacTosLwaTa nyékauus.

TopeHeTo 6e cnopep W3nC-
KBaHETO Ha KynTypaTta, oTrnexga-
Ha MpW MOJSIMBHM YC/IOBUSI N METO-
ankata Ha MACAC. Ob6paboTkaTa
Ha no4yBata 6e cTaHgapTHa 3a
uapesuuarta. I npes Tpute rognHm
3acaBaxme 8400 pacTteHna Ha
aekap.

Bopbara c nneBenute u3-
BeXJaxme cropep, Tuna Ha 3anse-
Be/IIBAHETO C perncTtpupaHute or
BABX xepbuungw.

Tbi KatTo  onuTbT  6e
n3BexaaH nNpu NOIMBHU YC/OBMS,
LLle nocouYnm camo cneuyndnyHmTe
0COOEHOCTW, KOWUTO OKaslaxa W3-
BECTHO B/IUSIHNE BbPXY pacTeHUs-
Ta, a oTTam 1 Ha gobmea.

PE3YNTATU N OBCBb)XXOAHE

Hali-6naronpusaTtHa 3a pasBu-
TMeTO Ha uapesuuara 6e nbpBara
roguHa ot usnuteaHeTo. CentbaTa
6e Ha 29.04. PacTeHunATa noHMKHa-
Xa HopMasniHo, onuTbT 6e aobpe
rapHupaH. o Bpeme Ha BereTa-
umsaTa Hamalle eKCTPeMHO BUCOKU
TemnepaTtypy uU HUCKa aTtMmocdiep-
Ha BfI@XHOCT. ONUTBLT 6€e NnosvBaH
5 nbTWM 4Ype3 AbXxayBaHe, Karto
nocnegHoto 6e no BpemMe Ha
Ha/lIMBaHe Ha 3bPHOTO.

Mpe3 2014 r. ceutbarta 6e
n3sbplleHa Ha 08.05. PacTeHunATa
noHukHaxa Ha 18.05., koeTo ce
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plant height and height of cob
setting in cm as well as other
indicators that are not subject to
this  publication  were  also
determined.

Fertilization was carried out
according to the requirements for
the crops grown under irrigation and
the methodology of the Executive
Agency for Variety-testing,
Approbation and Control on Seeds.
Tillage was standard for corn. 8400
plants per decare were planted in
each of the studied three years.

Weed control was performed
in accordance with the type of
weed infestation, using the
herbicides, registered by the
Bulgarian Food Safety Agency.

As the experiment was
performed under irrigation we will
mention only  the specific
characteristics that had some
impact on plants and the yield,
respectively.

RESULTS AND DISCUSSION

The most favourable for the
development of corn was the first
year of the experiment. Sowing
was carried out on April 29. The
plants sprouted normally, the
experiment was well garnished.
During the vegetation there were
no extremely high temperatures
and low atmospheric humidity. The
experiment was irrigated by
sprinkling five times; the last one
was during the grain formation.

In 2014, sowing was carried
out on 8.05. The plants sprouted
on 18.05., which was due to cool



Ab/Kelwe Ha X/1agHOTO U BNaXHO
Bpeme. Cnen ToBa Mmalle npo-
NINBHU ObXA0BE, KOMUTO KaTo UAo
npoab/IXnxa npes uysanarta sereta-
uma. Ha 19.06.2014 nagHa cuneH
rpag, KOWTO MOYTU HaMb/IHO YHU-
WoxXxu pacteHuaTa. [lpy nbpBa
Bb3MOXHOCT — Ha 22.06. u3BbBp-
lWnMxXxmMe JIMCTHO MNoAxpaHBaHe C
Naktocbon O, a cnepq ouwe 3 AHK
nogxpaHnxMme C amMOHMEB HUTpaT.
Mpe3 NATOTO OTHOBO MMalLle rpag,
HO TOM He HaHece CblLeCTBEHU
nospegn Ha pacrteHuaTa. Nopaau
NOCTOSAHHUTE AbXA0Be npubnpa-
HeTo Ha onuTta 6e B HayasloTo Ha
M. OKTOMBpW, He3aBuUCUMO OT
MHOr0 Mo-paHHOTO Yy3psBaHe Ha
xnépungute.

Mpe3s 2015 r. 3acaxme B
Ha4yanoTo Ha M. mMaii. BpemeTo 6e
XNagHo N ObXA0BHO, KOETO ce OT-
pa3y Ha CKOpOCTTa Ha MOHWKBaHe.
Mpe3 NATOTO MMalle eKCTPEMHO
BUCOKN Temnepatypu, HO Te He
oTpasuxa Ha fobvBa 3bpHO, 3aLLo-
TO He 6s1xa No Bpeme Ha onpepge-
NnAHe pasmepa Ha kKovaHute (1-2
cegMuun  npean  U3CBUIABAHe).
OTHOBO noAabpXaxme onTuMasiHa
BNlara 4pes3 TpUKpaTHO AbXAyBa-
He. B Kpas Ha M. cenTemBpn 3aBa-
nAxa  CW/IHW  AbXO0Be, KOeTo
3aTpyaHu  npubupaHeto u  TO
3aKbCHA — 6e B HayasloTo Ha M.
OKTOMBPM.

MpoagbikutenHocTTta Ha Be-
retaunoHHUA nepuog e eauH ot
OCHOBHWUTE  nokasartesn, KOWTO
onpegensa kou xubpuam uwe ce
oTrnexnaT B AafeH panoH. Pesyn-
TatuTe OT HabnwaeHnsaTa ca noco-

and wet weather. Then there was
torrential rain  that generally
continued throughout the growing
season. On 19.06.2014 there was
a strong hail storm which almost
completely destroyed the plants.
As soon as possible — on 22.06.
we performed foliar feeding with
Laktofol O, and after another three
days we nourished with ammonium
nitrate. In the summer again there
was also hail, but it did not cause
serious damages on the plants.

Due to constant rain, harvesting of
the experiment was carried out in
early October despite the very
early maturing of hybrids.

In 2015, we sow in the
beginning of May. The weather
was cool and rainy, which affected
the velocity of germination. In the
summer there were extremely high
temperatures, but they did not
influence the grain yield because
they were not at the time of
determining the cob size (1-2
weeks  before  silking). We
maintained  optimum  moisture
content by sprinkling the plants
three times. At the end of
September there were heavy rain
showers which obstructed the
harvesting and as a consequence
it was late — in early October.

The duration of the
vegetation period is one of the
main indicators that determine
which hybrids should be grown in a
certain area. The results of the
observations are shown in Table 1.
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yeHn B Tabnmua 1. OTumTaxme 2
nog-nepuoga: NOHVKBaHe -
n3MeTisiBaHe, NOHVKBaHe -
N3CBUNABaHE U Nb/iHATa Beretauns:
NMOHWKBaHe - y3psABaHe.

We recorded data in 2 sub-periods:
growing - tasseling, growing -
silking and full vegetation: growing-
ripening.

Tabnuua 1. MNpoab/HKUTENHOCT Ha BeretaumoHHUA Neproa, AHU
Table 1. Duration of vegetation period, days

[TOHMKBaHe - [TOHMKBaHe - [TOHMKBaHe -
[Moka3aTenu: nametnaBaHe, ogHN n3cseunndaBaHe, gHN y3pAaBaHe, OHN
Indicators: Germination - Germination - silking, | Germination - ripening,

tasseling, days days days

Xnépugmn o9 o o
Hybrids { L& % & %3
roauHa 89 89 ae
Year - 2013|2014 | 2015 | © < | 2013 | 2014|2015 © < | 2013 | 2014 | 2015 |© <
P9400 59 | 67 | 63 | 63 63 69 | 66 | 66 | 109 | 115 | 113 | 112
P9175 5 | 66 | 64 | 63 63 68 | 66 | 66 | 108 | 114 | 112 | 111
P9578 64 | 67 | 65 | 65 71 72 | 72 | 72 | 107 | 115 | 113 | 112
P9528 64 | 69 | 67 | 67 71 72 | 71 | 71 | 110 | 116 | 116 | 114
P9494 63 | 67 | 65 | 65 69 71 | 70 | 70 | 111 | 116 | 114 | 114
CpepgHo:
Average: 62 67 65 67 70 69 109 | 115 | 114

MbpBMAT  noa-nepuog  —
NOHWKBaHe - U3MET/IABaHe ce OT-
uMTa, 3aloTo pasnpbCKaHeTo Ha
LUBEeTHMA npawlel, 1 nossaTta Ha
cBusiata ca OT Hal-KpUTUYHUSA
nepuoj B pacrtexa n pasBUTUETO
Ha KynTypaTa OT If1egHa Touka Ha
noteHuvana 3a fobvsa Ha 3bpHO.
Toil e HacTbnNUM Haii-paHo npes
2013 r. — camo cnep 62 AHW, npes
cnegpaw@ata e 6un Hai-
npoabL/DKATENEH — 67 AHU U npes
nocnegHata roguHa  oT  npo-
yuyBaHeTo e 65 AHu, T.e. Toi e 6un
MeXanHeH. I npe3 TpuTe roguHu
Hali-paHO 3anoyBa M3MEeTNABaHETO
npu ctaHgapta P9400 v npn P9175,
KaTo Te ce wu3paBHsABaT MO TO3U
nokasaten. Hai-npogbmkuteneH e

The first sub-period -
germination - tasseling should be
recorded because the pollen
dispersion and the silk ccurrence
are from the most critical period in
the growth and development of the
crop in relation to the potential for
grain vyield. It occurred at the
earliest in 2013 — only after 62
days, during the next year it was
the longest — 67 days and during
the last year of the experiment it
was 65 days, i.e. of interim
duration. In all three years the
tasseling started in the standard
P9400 and P9175, which are
equal in relation to this indicator.
The longest duration was
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To npu P9528 — oT 2 go 5 AHw.
OcTtaHanute gBa xmbpuaa npaktu-
YyecKku ca paBHW N ca C MeXAMHHU
pesynratn CcnpsAMo cTtaHgapTa.
CpepHo 3a nepuoja Ha nscnepsa-
He P9400 n P9175 ca c epHakBa
NPOAL/PKATENTHOCT, PO9578 n
P9494 cbwo ca c eaHaksa npo-
Ab/DKUTENHOCT, a Hal-KbCHO3PAS
e P9528.

KnumaTtunyHmnte ycnosus no
BpeMe Ha nosisata Ha cBunaTa u
0CO6EeHO BNaXHOCTTa ca OT rons-
Ma BaXHOCT 3a oOfpallBaHeTo,
onnoxaaHeto, a oTtaM — U 3a
Ha/IMBaHETO Ha 3bPHOTO U MONYy-
yaBaHe Ha BWUCOKM Jobusu. Cun-
HUAT CTpec Mo ToBa BpemMe Moxe
Aa posefe [0 Hai-ronemm saryom
Ha 3bpHO. HUcCkMTe Temnepartypu
N BNaXXHOTO Bpeme 3abaBAT pas-
NPbCKBAHETO Ha MNoJsieHa, a Tonso-
TO M CyXO BpemMe [0 YyCKopsiBa.
ToBa e npuumnHata ga ce Habnw-
faBa TO3W nokasarten. Haii-paHo
HacTbnBa (paszata npe3 nbpBaTa
roanHa — cpegHo 3a 67 AHu, npes
BTOpata T4 € Hal-npoAb/IKUTEN-
Ha, 71 pgHW, KOeTo ce [AOb/Ku
KOHKPETHUTE KIMMaTU4YHU  YCJI0-
BUA, KakTO M Ha nospeauTe Ha
nuctaTta OT nagHanata rpajyLuka.
Mpe3 2015 1. TA € MexguHHa u e
npogb/oknnia cpegHo 69 aHu. U
npe3 TpuTe roAvHM Hai-kpaTka e
pazata otHOBO npu P9400 wun
P9175 — camo 69 agHW, cnegBaHu
ot P9578 n P9528, KomTo CbL0 ce
n3paBHABAT U CpPefHo 3a 72 AHU
cnepf MNOHUKBaHe ce e nosfAsuna
cBunarta, pokato npu P9494 14 e
MeXAuHHa.  M3cBunABaHeTo €

observed in P9528 — from 2 to 5
days. The other two hybrids are
practically equal and have
intermediate results in comparison
with the standard. As an average
for the period of study, P9400 and
P9175 have equal duration, P9578
and P9494 have also the same
duration, and P9528 has the
longest ripening.

Climatic conditions during the
emergence of silks and especially
humidity are of great importance
for pollination, fertilization, and
hence for grain formation and
obtaining high yields. The strong
stress at this time may result in the
greatest loss of grain.

Low temperatures and wet
weather delayed the pollen
dispersal and the warm dry

weather accelerates it. This is the
reason to monitor this indicator.
The earliest phase occurred in the
first year — as an average for 67
days; the Ilongest duration is
recorded in the second studied
year — 71 days, due to specific
weather conditions and leaf
damages due to hail. In 2015, the
duration was intermediate and
lasted for an average of 69 days.

In all three studied years, the
shortest stage was observed again
in P9400 and P9175 — only 69
days, followed by P9578 and
P9528, which also equalized and
the corn silk occurred 72 days
after germination, while in P9494 it
was intermediate. The silking
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3anoyHasio Mo-KbCHO Mpu nocnej-
HUS  xmnbpug, 3a pasnuka or
npeguwHua noanepuos, KbOeTo
P9528 6e no-kbceH. FBHO TOBa €
Herosa creumunyHa oco6eHoCT.

MpoAb/mKUTENHOCTTa Ha Be-
retTayMoHHUAT Nepunos noHNKBaHe-
y3psiBaHe e rnoco4yeHa B nocrnepg-
HaTa 4yacT Ha Tabnuuara. BugHo
e, ye npes3 nbpeBarta roguHa Hai-
paHo3psan e P9578, BepoATHO e
n3nycHas Hai-6bp30 Bnarata Ha
3bPHOTO, CfieABaH npes eguH AeH
ot P9400 n P9175. lNocnegHute
ABa xmbpuga Cb-L0 ce pasnuya-
Bar camo C No eaWH [AeH, HOo
CNPSAMO Hal-paHHUAT pas/iMuneTo
e B rpaHuunTe Ha 3-4 gHW, KOeTo
MOXe fa fnosefie A0 CbMHEHUS 3a
MACTOTO UM B efiHa 1 CbLua rpyna.

Mpe3 2014 r. nmawe 4yectun
Ba/IeXW UM NO-X1afHO BpeMe,
BK/IIOUUTENHO U cnep centoba, Koe-
TO HaMann pasnnkKNTe B Ab/HKUHA-
Ta Ha Beretauyuata camo Ao 1-2
OHW, a ToBa € B rpaHuumMTe Ha
JOMNYCTUMOTO M NpaKTUYecku
BCUYKN LapeBUYHN Xnbpuam ca
paBHM MO TO3M Noka3aTesn u cac 6
OHW  NO-KbCHW B CpaBHEHue C
nbpsBaTa rognHa, camo npu P9494
T4 e 5 gHwn.

Mpe3 2015 r. cneag ceutba
Temneparypute 6sxa MO-HUCKM,
KoeTo 3abaBu MOHMKBaHe, Mnocrie
HacTbNU CW/AHO 3aTonnisfHe U No
BpeMe Ha y3psBaHeTO U npeau
npubrvpaHe OTHOBO MMalle Base-
XN, KOUTO YAb/DKMXaA BeretaunoH-
HUS nepuog, Ha BCUYKN XMopuan,
HO He KOJIKOTO Mpe3 npegxogHara
rognHa. Hai-paHospsn e P9175,

started later in the last hybrid, in
contrast with the previous sub-
period, where P9528 was the
latest. Apparently this is a specific
feature.

The duration of  the
vegetation period germination-
ripening is presented in the last
part of the table. It can be seen
that in the first year the earliest
ripening was determined in P9578,
probably due to the fastest loss of
moisture from the grain, followed
by P9400 and P9175. The last two
hybrids also differed by one day,
but compared to the earliest
hybrid, the difference was within
the range of 3-4 days, which may
result in doubts about their place
in the same group.

In 2014 there was frequent
rainfall and cooler weather,
including the period after sowing,
which reduced the differences in
the length of vegetation to only 1-2
days, which is within the
permissible limits and virtually all
corn hybrids are equal in relation
to this indicator as they have a 6-
day delay in comparison with the
first studied year; only in P9494
the duration was 5 days.

In 2015 after sowing the
temperatures were lower, which
resulted in delayed germination,
followed by strong warming and
during ripening and  before
harvesting there were also rainfall
which prolonged the vegetation
period of all hybrids, but not as
much as in the previous year. The
earliest ripening was observed in
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HO e paBeH Ha P9400 un P9578,
pokato P9494 e ¢ pgBa AHM no-
KbCeH. Hail-kbceH e P9528, koiTo
e C 4 OHW no-rosiaMa NPoAbIHKN-
TE/IHOCT Ha nepuoja NoHUKBaHe -
y3psiBaHe.

3a TpuroguwHua nepuos
pasnuuuata  Mexay Xxubpuaurte
npes3 roguHWTE Ha NpoyyBaHeTo
no TO3M MokKasarten BOAAT [0
n3BecTHa npomMgHa — Te ca camo
1-3 pgHW, KOeTo Tnoka3Ba, ue
BCUYKM XMOpUAM ca B efHa U
Cblla rpyna Ha paHOo3pesnocT, a
nMeHHo: ®AO 300-399.

Bnarata, n3mepeHa B MO-
MeHTa Ha npubupaHe e [pyruaT
BaXKEH Mokasaren, onpegensuy,
NPOAL/MKUTENHOCTTA Ha Bereta-
LUWNOHHMA nepuos, Hes3aBuCUMO, Yye
€ BbL3MOXHO Ja ce B/uAe B
M3BECTHA CTEMNeH OT Ha/IMyneTo
Ha  Baulexwu. MOMEHTBLT  Ha
npubnpaHe e cnopep y3psaBaHeTo
Ha CTaHAapTa 3a CbOTBeTHaTa
rpyna, 3awioto npuv nosBara Ha
YepHOTO MNEeTHO BJ/lIAXHOCTTa Ha
3bpHOTO e mexay 30-20%, koeTo
e crneunmdnyHo 3a BCEKU Xmbpua,
T.e. UapesBuuaTa BCe oOuUle € CbC
CpaBHUTE/NIHO BMCOKO CbAbpXaHue
Ha Bfnara 3a HawuTe YCnoBus.
Pesyntatnte oT namepsaHuaTa ca
faneHn B Tabnvua 2, 3aefHo C
[o06vBa Ha 3bPHO.

P9175, equal to P940 and P9578,
while P9494 had a 2-day delay.
The latest ripening was
determined in P9528, which had a
4-day prolonged duration of period
germination - ripening.

For the studied three-year
period the differences in this
indicator between hybrids
throughout the years lead to a
certain change — they are only 1-3
days, which indicates that all
hybrids belong to the same group
of precocity, namely: FAO 300-399

The humidity measured at
the time of harvesting is another
important indicator determining the
duration of the vegetation period,
although it can be influenced to
some extent by the presence of a
rainfall. The timing of the harvest
IS in accordance with the ripening
of the standard for the respective
group, because at the occurrence
of black spot, the moisture content
of grain is between 30-20%, which
is specific for each hybrid, i.e. corn
still has a relatively high moisture
content for our conditions. The
results of the measurements are
given in Table 2, together with the
yield of grain.
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Tabnuua 2. o6us 3bpHO, kg/da n Bnara npu npubunpaHe, %
Table 2. Grain yield, kg/da and moisture at harvest, %

Mokasartenu: Jo6us 3bpHO, kg/da Bnara npu npnéupaHe, %

Indicators: Grain yield, kg/da Moisture at harvest, %

Xnépugn |

Hybrids TogunHa - CpegHo CpegHo
Year 2013|2014 | 2015 | Average | 2013 | 2014 | 2015 | Average

P9400 1344111601149 | 1218 | 18,5 18,6 | 19,3 18,8

P9175 1264 | 995 (1100| 1120 |15,8|16,5| 19,0 17,1

P9578 1076 | 846 | 946 956 18,5|18,5| 19,1 18,7

P9528 1305|1096 | 972 1124 | 18,5|23,0| 19,5 20,3

P9494 1205| 933 [1086| 1075 |19,1|24,6 | 20,5 21,4

Cpearo: 1239 | 1006 | 1051 18,1 (20,2195

Average:

GD 5% 46,55 42,54 37,91

GD 1% 61,82 58,49 50,24

GD 0,1% 80,19 73,28 65,17

Mpe3 2015 r. c Hali-HUCKa
BflaXkHOCT e P9175, a ctaHAapTbT
n ppyrute paBa xubpuga ca C
18,1% Bnara B 3bpHOTO. Camo
npu P9494 14 e no-BMCOKa, HO
enga c 0,6%.

Mpe3 cnepgauwata, 2014 r.
OoTHOBO P9175 e c Hai-manko
Bnara B 3bpPHOTO, KOETO SAABHO €
Heroea OCO6GEHOCT, HO Npu ocTa-
Hanute Xxubpuan BapupaHeTo e
ronsaMo n pasnukuTe npu Tax ca
cbulecTBeHN. Kakto 6e otbenssa-
HO no-rope, Tasu rognHa 6e MHoro
AbXA0BHA, a ToBa Ce 0Tpasu 1 Ha
n3cnensaHusa nokasares. 3bPHOTO
Ha MbpBUA U TpeTus xmépug e c
e[lHaKBO CbAbpXaHue Ha Bara,
HO Cc 2% npeBuwaBa TOBa Ha
nbpBusa xmopung. P9528 n P9494
ca 3HauuTesIHO Hapg ppyrute
BNnaxHoctta e ¢ 4,5 n 5,1% no-
ronaMa. [MpnumHa 3a TOBa ca
ocobeHocTUTE Ha XxnbpuanTe.

In 2015 the lowest humidity
was determined in P9175, and the
standard and the other two hybrids
had 18.1% moisture content of the
grain. The moisture content in
P9494 was higher, but only by
0.6%.

In the following 2014 P9175
had the least moisture content of
the grain, which is considered to
be its specific characteristic, but
with the other hybrids the variation
is greater and the differences are
substantial. As noted above, that
year was very rainy, which also
affected the studied indicator. The
grain of the first and third hybrid
had uniform moisture content, 2%
more than that of the first hybrid.
P9528 and P9494 significantly
dominated the other hybrids the
moisture content was 4.5 and
5.1% higher. This was due to the
peculiarities of the hybrids.
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Mpe3 nocnegHata roguHa
P9400, 9175, 9578 mn 9528 ce
n3paBHABaT N0  uU3c/feaBaHus
rnokasaren — pasnukara e camo
0,3%, HO 3bPHOTO Ha P9494 6e ¢
1,0-1,5% no-BnaxHo.

CpepgHo 3a nepuoga Ha npo-
yuyBaHe € BUOHO, 4Ye Hai-cyxo e
3bPHOTO B MOMEHTa Ha npubupa-
He npn P9175, cpepHo ¢ 1,7% no-
Masko OT TOBa Ha CTaHAapTa
P9400 n P9578, ¢ 3,2% nop, Bnax-
HocTTa Ha P9528 n ¢ yenn 4,3%
nog xuépmnga P9494. MpuunHa 3a
BMCOKaTa B/IaXKHOCT B MOMEHTa Ha
npubupaHe 6sxa AbXaoseTe npes
2014 »n 2015 roguHa.

Kato 0606LleHne, moxe aa
ce oTbenexu, ye KIMMaTUYHUTE
yCcnoBus B painoHa Ha YOI ,Bpax-
AebHa“ He ca MHOro nogxoasm
3a npubupaHe Ha uapesuua npes
MeceuuTe cenTeMBpu 1 OKTOMBPU,
KOeTo e oule efHa NpuynHa Tam
[a ce oTrnexaar paHHU Xnopuau.

[lo6MBBT Ha 3bPHO € MokKa-
3aH B Tabnuua 2. MNpe3 nbpBata
rogvHa oT 3as1araHe Ha onuTa cTa-
HOAPTHLT 6€e Hal-BMCOKOAOOMBEH —
nonyumxa ce 1344 kg/da, cnegsaH
oT P9528 — c 1305 kg/da n ot
P9175 ¢ 1264 kg/da. Ot P9494
6sxa nonyyeHn 1205 kg/da v Haii-
HUCKK B6sxa gobueute ot P9578 —
camo 1076 kg/da. PasnuuuaTta B
pesynratute mexagy ctaHgapra u
apyrmte 3 xnbpupga ca fokasaHu.
CpefHo 3a roguHata 6sxa nony-
yeHn 1239 kg/da. MNbpBUAT 1 no-
CNeHUAT LapeBuYHn Xnbpuam no

During the last year P9400,
9175, 9578 and 9528 were equal
in relation to the studied indicator—
the difference was only 0.3%, but
the grain of P9494 had 1.0-1.5%
higher moisture content.

On average, for the studied
period it can be seen that the most
dry grain at the time of harvesting
was determined in P9175, on
average by 1.7% less than that of
the standard P9400 and P9578,
3.2% below the moisture content
of P9528 and 4.3 % below the
moisture content of the hybrid
P9494. The reason for the high
moisture content at the time of
harvesting was the rainfall in 2014
and 2015.

In conclusion, it can be noted
that the climatic conditions in the
region of Vrazhdebna Training and
Experimental Field Centre are not
very suitable for harvesting corn in
September and October, which is
another reason to grow early
hybrids.

The vyield of grain is shown in
Table 2. During the first year of
experiment setting the standard
had the highest yield — 1344 kg/da
were harvested, followed by
P9528 — 1305 kg/da and P9175
with 1264 kg/da. From P9494
were harvested 1205 kg/da and
the lowest yields were from P9578
—only 1076 kg/da. The differences

between the results for the
standard and the other three
hybrids were determined. On
average, 1239 kg/da were

harvested during that year. The
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[jobuB ca B rpaHMuMTe Ha
cpepHua 3a 2013 r. B cpaBHeHue
C OCTaHa/nunTe ABe roAuHu, Ta 6e
Hali-noaxogswa 3a oTrnexgaHe
Ha Ky/iTypaTa B pernoHa.

Mpe3 2014 r. no-x1agHoTo
BpeMe 1 nagHaIMAT rpa CHKnxa
NOSIly4EHOTO 3bPHO M TO 6e oT
nopsagbka Ha 846 kg/da 3a P9578
no 1160 kg/da 3a craHpapTa,
KOWTO OTHOBO 6€ Hali-BMCOKOAO-
6uBeH, cneasaH ot P9528 ¢ 1096
kg/da. [obuBute OT Xxubpugute
P9175 n P9494 6sixa CbOTBETHO
995 1 933 kg/da. Bcnuku pasnukm
ca gokasaHu. /I npes3 Ta3u roguHa
TeHAeHUMATa B MOIyYEHOTO 3bPHO
OT fAekap OT BCeks xXubpug e
aHanormyHa c npegxogHara.

MocnepgHarta, 2015 r. OTHOBO
rnokasa npeBb3XOACTBOTO Ha CTaH-
Aapta B gobuea — 1149 kg/da, Ho
TO3M NbT Ha BTOPO MACTO ca
P9175 ¢ 1100 n P9494 — ¢ 1086
kg/da, kKOMTO ca npakTM4yeckn pas-
HU. P9528 e Ha 4eTBBbPTO MACTO C
972 kg n P9578 e camo c 946
kg/da. Pasnukute B gBeTe OBOVKM
ca CpaBHWUTE/IHO MaslKu U Te ca
eiHaKBu Mo TO3W nokasaTers

CpegHo 3a  TpUrogMLIHUA
nepuop Kato Han-npoAyKTUBEH ce
oyepTaBa cTaHpapTbT P9400 —
1218 kg/da nonyyeHo 3bPHO.
P9528 n nbpBUTE ABE rogvHn e
611 Ha BTOPO MACTO MO f06uMB, HO
npes3 2015 r. e ¢ No-mMasko nosny-
YyeHO 3bpHO OT P9494 un 3aema
BTOPO MACTO. XmbpuabT P9175
npes nbpBuTe [Be T[OAWHW OT
npoy4ysaHeTo 6e Ha TPeTo MACTO

first and last corn hybrids by vyield
were within the range of the
average for 2013. In comparison
with the other two years, that year
was the most suitable for
cultivation of corn in the region.

In 2014 the cooler weather
and the fallen hail resulted in
decreased the yield of grain which
was from 846 kg/da for P9578 to
1160 kg/da for the standard, which
again was the most high-yielding,
followed by P9528 to 1096 kg/da.
The vyields of hybrids P9175 and
P9494 were respectively 995 and
933 kg/da. All differences were
proven. During the respective year
the trend in harvested grain per
decare than from any hybrid was
similar to the previous year.

In 2015 the standard hybrid
demonstrated superiority of the
yield — 1149 kg/da; the second
place was for P9175 with 1100
and P9494 — with 1086 kg/da,
which were virtually equal. P9528
is the fourth with 972 kg, and
P9578 had only 946 kg/da.
Differences in the two pairs are
relatively small and they are
identical in this indicator.

On average for the studied

three-year period the most
productive was the standard
P9400 - with 1218 kg/da

harvested grain. P9528 during the
first two years also was second in
terms of harvesting, but in 2015 it
had less than P9494 harvested
grain and ranked second. The
hybrid P9175 in the first two years
of the study had the third highest
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no nobws, HO Npe3 nocnegHata
rogvHa OT Hero e gobuto noeevye
3bPHO M TOBa 0 M3paBHsBA C
npeguHnA — CboTBETHO € 1124 n
1120 kg/da. Ha npepgnocnegHo
MAcTo 6e P9494 — ¢ pobws ot
1075 kg/da n OTHOBO C Hali-Masiko
nosly4eHo 3bpHO e P9578 — camo
956 kg/da.

Mo Bpeme Ha MW3NUTBaAHETO
HAMalle HanageHve OT [/1aBHS
npwn nonckun ycnosus (Tabnuuya 3)
M He O6e OTYETEHO MonsraHe.
HanageHveto o7  uapeBu4eH
cTbbnonpobmeay 6e cpeaHo 3-5%
Npu BCUYKM XMOBPUAKN, HO TOBa He
oKasa B/IMsiHNe BbpXxy fobusa.

yield, but during the last year more
grain was harvested which equaled
the hybrid with the previous one —
by 1124 and 1120 kg/da
respectively. On the penultimate
place was P9494 — with a yield of
1075 kg/da and again the least
harvested grain was determined for
P9578 — only 956 kg/da.

During the experiment, there
was an attack by ustilago under
field conditions (Table 3) and
lodging was not reported. The
attack by a corn borer averaged
3-5% in all hybrids, but this had no
impact on the yield.

Tabnuua 3. HanageHne oT 0GMKHOBEHA F1aBHS, LlapeBUUeH CTb6/10Npo6UBaY 1

nonsiraHe npeau npubnpaHe, %

Table 3. Attack of Ustilago, European corn borer and Lodging before harvest, %

Mokazatenn: HanageHwe npu NOACKK YC/I0BUS OT: MonsraxHe
Indicators: Assault under field conditions by: npegmn
npunbupaHe
Xun6puam OOMKHOBEHA LlapeBunueH Lodging
Hybrids rnaBHS, cTbbs1oNpobuBay before
Ustilago zeae, % | Ostrinia nubilalis, % | harvest, %
cneam He
P9400 marks 3-5% no
cneam He
POL75 marks 3-5% no
cneam He
Po578 marks 3-5% no
cneam He
P9528 marks 3-5% no
cneam He
P9494 marks 3-5% no
CpepnHo: cneau
Average: marks 3-5%
N3BOAN CONCLUSIONS
C Hal-KpaTbK BereTauuoHeH The shortest vegetation

nepuog M C Haii-HMcka Bnara B
MOMEHTa Ha npuéupaHe Ha 3bpHO-

period and the lowest moisture
content at the time of harvesting
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To ca xmbpungmte P9175, P9400 n
P 9578, kouTo npakTuyecks ce
n3paBHA-BaT No Te3n NpusHaum.

Hai-Bucok nobus e nony4yex
OT CTaHOapTHMSA COPT, KOUTO € 1 C
Hal-kpaTka Beretaumss U C Hai-
HUCKA BNAXHOCT Ha 3bPHOTO,
cnegBaH o1 xubpuaute P9175 u
9528.

Mpe3 roguHUTe Ha npoy4sa-
HEeTO He 6e OTYEeTEeHO HanageHue
OT OOWKHOBEHa [/1aBHA, a uape-
BUYHUAT CTbOMONPOGUBAY HE MoB-
NS Ha Ao6rBUTE 3bPHO.

[Npe3 nepuoga Ha nscnepnsa-
He He 06e OT4yeTeHO MosisdraHe
npean npubupaHe.

B palioHa Ha CodminckoTo
nosie e M3rogHo ga ce oTrnexaa
Lapesuua 3a 3bpHO, KOeTo e A06-
pa npegnoctaBka 3a Bb30OHOBS-
BaHe Ha XXMBOTHOBBLACTBOTO B
Tasmn YacT Ha cTpaHaTa.
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grain had the hybrids P9175,
P9400 and P 9578, which virtually
equalled in relation to these
indicators.

The highest vyield was
harvested from the standard

variety, which had the shortest
vegetation and lowest moisture
content of grain, followed by the
hybrids P9175 and 9528.

Over the years of the study
no attacks by wustilago were
reported and the corn borer did not
affect the grain yield.

No lodging before harvesting
was reported during the studied
period.

In the region of Sofia field it is
cost-effective to grow corn for
grain, which is a good precondition
for the resumption of livestock
farming in this part of the country.
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