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PE3IOME

Mpe3 2015-2016 r. B [n10BAMBCKM 1
B CTapo3aropckM permoH e npoyyeHo
pasnpocTpaHeHNeTo U CcTeneHTa Ha 3a-
nnesensisaHe ¢ sugose wmp (A. blitoides
L. n A. albus L.) n apyrn nneeenun B N0CeBn
OT cnbHYornen. B aBe nocneposaTenHu
roguHun ca obcnegsaHn o06wo 5500,5 da n
€ ycTaHoBeHo, Ye Amaranthus blitoides L.
n Amaranthus albus L. 3aemar ronam
OTHOCUTENEH AAN OT 06WoTOo 3ansiesens-
BaHe C efHoroavwHW nnesenn. CbOTHO-
LWeHVEeTO MbA3AW, Wup - ApYyrv efHo-
rogvwHun nnesenm e 1:1,8.

Benuat wmp He e Taka LIMPOKO
3acTbneH B 06cfegBaHUTE painoHu, HO
NAbTHOCTTA MY € BUCOKA W CBOTHO-
LEeHWeTOo 6an Wwup - Apyru eAHOroAvLIHN
nnesenv e 1:1,8.

OT MHoOrorogulLHUTE NAeBenu Haw-
4yecTO CpellaHVaT e nosetvuara —
Convolvulus arvensis L., KosiTo ©ma Haii-
BMCOKa M/TbTHOCT Npe3 nepuoja Ha obcnes-
BaHe. CbOTHOLEHNETO eAHOTOAMULIHN -
MHOroroauHu nnesenu e 1:1,3.
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SUMMARY

In 2015-2016 in Plovdiv and Stara
Zagora regions, the distribution and
degree of weed growth of amaranth
species (A. blitoides L. and A. albus L.)
and other weeds in sunflower crops was
studied. 5,500.5 decares were surveyed
and Amaranthus blitoides L. and
Amaranthus albus L. were found to
occupy a large proportion of the total
weed growth of annual weeds. The ratio
of prostrate amaranth to other annual
weeds was 1: 1.8.

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

Of the perennial weeds, the most
common was bindweed (Convolvulus
arvensis L.), which had the highest
density during the survey period. The ratio
of annual to perennial weeds was 1: 1.3.
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KnwouoBn aymn: mbnssaw, wyp
(Amaranthus blitoides L.), 6san wup
(Amaranthus albus L.), pasnpocTpaHeHue,
NJBTHOCT Ha NiesennTe

YBO[,

BaxHo 3BeHO B HayyHaTa 060CHOB-Ka
3a bopbarta cpewly nniesenuTe ce fBsBa
YCTaHOBABAHETO Ha TEXHUAT BUAOB CbCTaB
W NABTHOCT, T. Hap. AuarHosa Ha 3anse-
Be/IIBAHETO.

MpoyuBaHusATa Ha peauua aBTopU
(Spassov and Dimov, 1974; Zhelev et al.,
1979; Fetvadzhieva et al., 1982; Topalov,
1986; Tonev and Valeva, 1989; Tonev,
2002; Dimitrova and Laleva 2003) onpege-
NAT efHOroAMWHNUTE KbCHO-NPOJSIETHU MJle-
BE/IM KaTo OCHOBHU 3ansieBesiMTeny B OKon-
HUTe KynTypu. KbM Ta3u rpyna ce OTHacAaT u
nnesenute ot pog Amaranthus. Mpu ycno-
BUATA Ha WHTEH3MBHO 3emMepfesnve 6opbarta
C TAX ce fiBABa akTyaneH npobnem u ce
cBexfa [0 CUCTEMHOTO MM OTYMTaHE U Kap-
TOTeKMpaHe B CEJICKOCTOMAaHCKUTE MJIOLN.
MonyyeHnTe gaHHW MOXe Aa ce u3nonssart
3a CbCTaBsAHe Ha MporHo3a 3a nosisara u
pasnpocTpaHeHeTo Ha OTAeNHUTE BUAOBE,
KOeTo nognomMara npakrvkara 3a ycneluHara
6opba C TAX.

B o6paboTBaemmTe N/OWM Y HAc ce
cpeLuaT pasfnMyHu Bugose wup: Amaranthus
retroflexus L., A. hybridus L., A. blitoides., A.
albus L. n A. lividus L. Te ca oTnmyasart c
BMCOKA NNAaCTUYHOCT U afanTMBHOCT KbM
LUMPOK AnanasoH oT KIMMaTuyHu 1 egadouny-
HW KOMOWMHaUWMW, KOWUTO 3aefHO C KpaTkuA
UM XMW3HEH LUMKb/ ce ABABaT b6naronpusitHa
Bb3MOXHOCT 3a EeKCNnaH3VWBHO pasnpocTpa-
HeHne BbPXY O6LLIMPHU TEPUTOPUM.

HesaBucMmo OT  LUMPOKOTO UM
pasnpoctpaHeHwe, BUAOBETE OT  pof
Amaranthus He ca 6w 06eKT Ha CUCTEMHU
npoyusaHns B bBbarapus, Koeto Boau A0
N30CTaBaHe Ha Mo3HaHWETO 3a TAX.

Mopaan ToBa LenTa Ha HaCTOALLOTO
nscnefsaHe e fa ce yCTaHOBM CTENeHTa Ha
3annesesisiBaHe € ABa OT Haii-pasnpocTtpa-
HeHuTe Buaose wWup B [noBavBCKA U B
CTapo3aropcku pernoH.

Key words: prostrate amaranth
(Amaranthus blitoides L.), white amaranth
(Amaranthus albus L.), distribution, weed
density

INTRODUCTION

A key role of weed control is the
identification of weed species composition
and density, or the so called weed growth
diagnosis.

The studies of a number of authors
(Spassov and Dimov, 1974; Zhelev et al.,
1979; Fetvadzhieva et al., 1982; Topalov,
1986; Tonev and Valeva, 1989; Tonev,
2002; Dimitrova and Laleva 2003) define
annual late spring weeds as the main
invaders in row crops. This group also
includes Amaranthus weeds. Under the
conditions of intensive agriculture, their
control is an immediate problem and this
requires their systematic and regular
mapping in the agricultural area. The data
obtained can be used to produce a
forecast for the occurrence and
distribution of the species, which supports
the practice of their effective control.

In agricultural areas in Bulgaria we
can find different types of amaranth:
Amaranthus retroflexus L., A. hybridus L.,
A. blitoides L., A. albus L. and A. lividus L.
They are characterized with high flexibility
and adaptability to a wide range of
climatic and edaphic combinations, which,
along with their short life cycle, act as
favourable preconditions for expansion on
large territories.

In spite of their wide occurrence,
Amaranthus species have not been
systematically studied in Bulgaria, which
leads to a knowledge gap about them.

Therefore, the purpose of this study
is to determine the degree of weed growth
of two of the most common species of
amaranth in Plovdiv and Stara Zagora
regions.
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MATEPVAT N METOOU

O6cnegBaHeTo € WM3BBbPLUEHO MO
MapLUpYTHUS MeTOof, CblNlacHO Bb3npuerta-
Ta B CTpaHaTa efMHHa MeTOoAuKa 3a oT4u-
TaHe W KapToTekupaHe Ha nne.sennTe B
cesnckoctonaHckute nsowwm (Dimitrova et al.,
2004). 3a uenta 0b6xoXx[aHeTo Ha naowmTe
Ce V3BBLPLUM NO AMaroHaUl, Kato OTYATaHeTo
3anoyBa Ha 20-30 m OT kpad Ha TepeHa. 3a
BCekM KapTvpaH MacuB pgo 1000 da ca
onpegeneHn no 10 oTyeTHWM nyHkTa. [pe-
LueHkara 3a NAbTHOCTTA Ha nneBenuTe e
u3BbplleHa no 4-banHa ckana, Kato Bcska
efvH/La OT ckanaTta oTroBapa Ha 25%
NJIBTHOCT Ha 3arn/ieBesiaBaHeTo (NPOLEHT OT
nsowa, nokpuTa c niaesesHn pacteHns). OT
MbPBUYHUTE [AHHU Ce U34KCNsABa cpefHus
6an no rpynM v BUOOBE MeBenu, cnepg
KOETO upe3 KOpPEeKUWOHEH KoeULUEHT
nosy4yeHusAT cpefeH 6an ce npensuncnsea.
CTO/HOCTMTE Ha KOPEKUMOHHMA  koedu-
UMEeHT 3aBuUCAT OT (has3aTa Ha pasBuUTUE U
xabutyca Ha nsesena.

O6cnegpaHn ca obuwo 5500,5 da

C/TbHYOrNefoBM  MOceBM B OOLUMHUTE
Mapuua, Kapnoso, [MbpBomaid, YupnaH wu
MnbboBO, KaTo ca M3BbPLIEHW [ABe
OTYUTaHUA:

I-BO nponeTHo, Npean nbpsarta Bere-
TauymoHHa obpaboTka. Mpe3 2015 r. To ce
nposege B nepvoga mexay 11 main - 15
Maii, a npe3 2016 r. mexay 16 man - 20
Mmaii. LlenTa Ha MbpBOTO OTUUTaHe € fa ce
YCTaHOBU pa3npoCTpaHEeHNETO Ha MOHUKHA-
nite nnesenu u fa ce fAafe npeleHka 3a
eMKkacHoCTTa Ha BHECeHWUTe MO4YBEHM
xepouumam.

II-p0 KbCHO NpoNneTHo, eauvH Mecel,
cnep nocrefHaTta BeretaunoHHa obpabor-
ka. Mpe3 2015 r. o6cnegBaHeTo ce npoeege
oT 6 tonn go 10 tonu, a npe3 2016 r. ot 4
toiv go 15 twonn. C BTOPOTO OTyYMTaHe ce
ohopMAT B OKOHYaTefNleH BUA CBeAeHuATa
3a 3ansieBefniiBAHETO Ha KapTupaHara nioLy
W ce npeLeHsBart pesyntaTuTte ot 6opbara ¢
nnesesvTe, nNPWIOXeHa N0 BpemMe Ha
Beretaumsata Ha Ky/atypata, a CblUo
HaIM4MeTo Ha BTOPMYHO 3arsesensasaHe.

PE3YJITATU N OBCBXOAHE
B «kapTtupaHute npe3 2015 .
3140,36 da cnbHYOrNegoBuM MOCEBM Ha

MATERIAL AND METHODS

The survey was carried out by
means of the route method, according to
the unitary methodology for plotting and
mapping of weeds in agricultural areas,
adopted in the country (Dimitrova et al.,
2004). For this purpose, the areas are
walked through diagonally, starting 20-30
m away from the area border. For each
mapped estate of up to 1000 da, 10
criteria have been specified. The weed
density is measured on a 4-rate scale,
each rate of the scale corresponding to
25% of weed growth density (percentage
of the area covered with weed plants).
From the primary data, the average score
is calculated by groups and types of
weeds, then by correction coefficient, the
average score obtained is recalculated.
The values of the correction coefficient
depend on the weed growth phase and
growth habit.

A total of 5,500.5 da of sunflower
crops were surveyed in the municipalities
of Maritsa, Karlovo, Parvomay, Chirpan
and Galabovo, and two measurements
were made:

1 spring before the first vegetative
treatment. In 2015 it was held between 11
May and 15 May, and in 2016 between 16
May and 20 May. The purpose of the first
measurement is to estimate the
distribution of emerging weeds and to
assess the efficacy of imported soil
herbicides.

2" late spring, one month after the
last vegetative treatment. In 2015, the
survey was conducted from 6 July to 10
July, and in 2016 from 4 July to 15 July.
The results of the second measurement
complete the information about the weed
growth in the mapped area. The results of
the weed control applied during the the
crop vegetativ period are evaluated, as
well as the secondary weed growth.

RESULTS AND DISCUSSION
In the 3,140.36 da of sunflower
crops, mapped out in Plovdiv region in
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MnoBAMBCKM pervoH ca perncrtpupaHu 17
BMAa NAeBeNn OT pas/ivyHu 6MONOrMYHM
rpynu. o 4yecTto cpellaHn ca efHoro-
OVLWHUTE KbCHO-MNPONETHU niesenmn — 9
BMAa, paHHO-NPONeTHU — 2 B1Aa, 3UMHO-
nponeTHyn — 2 Buga n ot edpemepute — 1
Bua. OT MHOroroguvlLHMTE OCHOBHO ca
3acTbleHn nneBenn OT rpynara Ha
KOpEeHULHNTE — 2 BUAA U HA KOPEHOBO-
n3obHKOBUTE — 1 BUA,

[aHHuTe OT NpoBefeHOTo KapTupa-
He B [1NOBAMBCKM pEervoH nokassaTt, 4e
BbB BCWYKM 06CneaBaHu nnaowy oT
CNbHYOrNe  ce cpellar BUAoOBeTe LWNp —
Amaranthus blitoides L. n Amaranthus
albus L.

B obwuHa Mapuya € OT4yeTeHO
Hanuuve Ha nbn3aw, wup (Amaranthus
blitoides L) - 6an 0,5 npu nbpBO
nponetHo u 6an 0,6 nNpu BTOPO KbCHO
NposieTHO oTynTaHe. MNo-BMcoka NNbTHOCT
Ha Amaranthus blitoides L. e yctaHoBeHa
B 0bwmHa Kapnoso — 6an 0,9 npu nbpsBO
n 0,5 npun BTOpO oTYMTaHe. To3n B He e
perncTpupaH B obwmnHa MNbpBomaii.

B o6wuHnTe Mapuua v MNMbpeomaii
€ ycTaHoBeH ” BuAbT 681 wup
(Amaranthus albus L.). [MMpun nbpBO
oTyMTaHe NABbTHOCTTa My e BUCOKa — 6an
0,7-0,8. Tlpun BTOpPO OTYMTaAHE Ha
3anseBensiBaHeTo B 06WMHa MMbpBoMai
NAbTHOCTTA Ha 6enusa Wup e HapacHana
c 47 % (6an 1.7) — Tabnuua 1.

Mpes 2015 r. B nocesBute OT
cnbHYorneq B MNNoBANBCKM PErMOH OCBEH
BUAOBETE LUP Ca PerucTpupaHn u apyru
€[HOrOMLLIHN NNEBENHN pacTeHns ¢ 6an
ot 0,6 go 1 npu nbpBo n ot 0,9 go 1,2
6asa npu BTOpO otuntaHe (Tabnuua 1). B
paioHa Ha obwuHa MbpBomait npeobna-
JaBalin ca [BycemefeniHUTEe BUIOBE:
TyyeHuua (Portulaca oleracea L.), uepHo
Kydye rposge (Solanum nigrum L.), Tatyn
(Datura stramonium L.), dhacynue
(Polygonum  convolvulus L.), neuyebeH
poconac (Fumaria officinalis L.), Tpupora
nenka (Galium aparine L.), naya TpeBa
(Polygonum aviculare), 6sn1a kyya no6oga
(Chenopodium  album L.), cBuHUUA
(Xanthium strumarium L.). B o06wwuHa

2015, 17 species of weeds from different
biological groups were registered. Most
prevalent were annual late spring weeds —
9 species of them, of the early spring
annuals — 2 species, of the winter-spring —
2 species and of the ephemeral plants — 1
species. From the perennials, most
prevalent were the rhizomes — 2 species,
and from the root-suckering plants — 1
species.

The data from the mapping carried
out in Plovdiv region show that the
amaranth species Amaranthus blitoides L.
and Amaranthus albus L. are found in all
of the surveyed sunflower fields.

In Maritsa Municipality, distribution of
prostrate amaranth (Amaranthus blitoides
L.) was registered. It was rated 0.5 during
the first spring measurement and 0.6 during
the second late spring measurement. A
higher density of Amaranthus blitoides L.
was registered in Karlovo municipality — rate
0.9 during the first, and rate 0.5 during the
second measuring. This species had not
been previously registered in Parvomay
municipality.

In Maritsa and Parvomay
municipalities, distribuiton of the species of
white amaranth (Amaranthus albus L.) was
also registered. The first weed counting
showed a high density of rates between 0.7
and 0.8. The second counting in Parvomay
municipality showed a 47% increase in the
density of white amaranth, corresponding to
rate 1.7 (Table 1).

In 2015, in sunflower crops in
Plovdiv region, alongside the Amaranth
species, other annual weed plants were
registered at rates between 0.6 and 1
during the first counting, and between 0.9
to 1.2 during the second one (Table 1). In
the region of Parvomay, prevalent were
dicotyledonous  species, such  as
Portulaca oleracea L., Black Solanum

nigrum L., Datura stramonium L.,
Polygonum convolvulus L., Fumaria
officinalis L., Galium aparine L.,

Polygonum aviculare L., Chenopodium
album L., and Xanthium strumarium L.). In
Karlovo municipality, the weed
composition included also the species of
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KapnioBo BUAOBUAT CbCTaB BK/OYBA U BUAA
HaBefeH 6yTpak (Bidens cernuus L.), a B
paiioHa Ha o6bwmHa Mapuya: naiika
(Matricaria chamomilla L) n pguBa psna
(Raphanus raphanistrum L.). OaHHuTe oOT
M3BBLPLLEHOTO KapTUpaHe coyaT OTCbLCTBME
Ha efHocemMedesniHW MOHOKapnHW MeBenu,
KOETO MOXe Aa ce 06sICHU ¢ echrKacHoOCTTa
Ha BHECEHUTE NPOTUBOXUTHU Xepbuuman.

OT nonvkapnHute nieBesn Hai-
4ecTo cpellaHu ca KOPEeHOBOU3AbHKOBUS
Bug — noeetuuya (Convolvulus arvensis L.)
B o06wuHnTe Maprua un Kapnoso w
KOPEHWUWHNTE  MNMEeBeiM  —  TPOCKOT
(Cynodon dactylon L.) n 6anyp (Sorghum
halepense L.) B obwwuHuTe MbpBOMai ”
Mapuua. Haii-Bucoka mabTHOCT Ha Te3u
BMAOBE € oT4YeTeHa B 06L. Mapuua — 6an
0,9 npu NbpBO OTUMTaHe n 6an 1,7 npwu
BTOPO OTYMTaHe, KOETO Ce [Ab/DKM Ha
nincata Ha edekT 0T  K3MnonsBaHuTe
Xepoéuuuam 1 nNponyckn B arpotexHuyec-
kata 6opba (Tabnvua 1).

Mo OTHOLWEHNE Ha MbA3AWMA WP
(Amaranthus blitoides L.) npes 2016 r.
TeHAeHUmATa 3a OTCbCTBUE 0bwuHa Mbp-
BOMali ce 3ana3sa. B obwuHa Mapuua
BUOBT € PEerncTpupaH CbC CTEMEH Ha
3annesensisaHe — 0,6 6ana npu NbPBO "
0,8 6ana npu BTOpO oTuMTaHe. B obuwmHa
KapnoBo nnbTHOCTTA Bapupa ot 6an 0,7
[o 6an 1,1, cbOTBETHO MNpu NbPBO MU
BTOPO oTuuTaHe (Tabnumuya 1).

Mpez 2016 r. 6enatr wmp
(Amaranthus albus L.) e pernctpupaH BbB
BCUYKM obcnensaHun nnowm (Tabnavuya 1).
B o6wmHa Kapnoso, kbaeto npe3 2015 .
He ce cpelya, nnbTHocTTa e 0,4 6ana npu
nbpeo u 0,7 6asa npu BTOPO OTUMTAHE.
HAama cbllecTBeHa pasfvka B CTeMeHTa
Ha 3annesenisiBaHe ¢ Amaranthus albus L.
npes pfBeTe roAvHM Ha obcnegsaHe B
Apyrute aBe o6wWuHU Ha [noBAMBCKMA
PErvoH.

Bidens cernuus L., and in the region of
Maritsa municipality, camomile (Matricaria
chamomilla L.) and wild radish (Raphanus
raphanistrum L.) were detected. The data
from the mapping show zero distribution
of monocotyledonous, monocarpic weeds,
which could be explained with the efficacy
of imported herbicides.

Of the polycarpic weeds the most
common were the field bindweed
(Convolvulus arvensis L.) in Maritsa and
Karlovo municipalities, and the
rhizomatous weeds — Cynodon dactylon
L. and Sorghum halepense L. — in
Parvomay and Maritsa municipalities. The
highest density of these species was
reported in Maritsa municipality — rate 0.9
during in the first counting and rate 1.7
during the second one, which is due to the
ineffective herbicides, as well as to
irregular weed control (Table 1).

In relation to prostrate amaranth
(Amaranthus blitoides L.) in 2016, the
tendency for its zero distribution in
Parvomai municipality was maintained. In
Maritsa  municipality, the registered
degree of its weed growth was of rate 0.6
during the first counting, and of 0.8 during
the second one. In Karlovo municipality,
its density fluctuated between 0.7 and 1.1,
respectively for the first and second
measurements (Table 1).

In 2016 Amaranthus albus L. was
registered in all areas surveyed (Table 1).
In Karlovo municipality, where it had zero
distribution in 2015, the density was 0.4
during the first and 0.7 during the second
counting. In the other two municipalities of
Plovdiv region, there were no significant
differences in the degree of weed growth
of Amaranthus albus L. in the two years of
the survey.
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Tabnunua 1. NMAbTHOCT Ha nnesenuTe (B 6as) B MoceBUM OT CNbHYOrNes B
MniosavBCKN pernoH npes nepuoga 2015-2016r.

Table 1. Rates of Density of weeds in sunflower crops in Plovdiv region during
the period 2015-2016

O6cnenBaHy nowm MbA3aw, wyp
Studied areas Prostrate amaranth
(Amaranthus blitoides L) (Amaranthus albus L.)  Other annual weeds Perennial weeds

ban wump
White amaranth

[Opyrv eHOroANLLIHN
nneeenun

MHororoguLLHu
nnesenu

1% oTy. 1P oTu. I-*° oTy. 1P oTu. I-*° oTy. 1P oTu. I-*° oTy. 1P oTu.
1% reporting 2™ reporting 1% reporting 2™ reporting 1% reporting 2™ reporting 1% reporting 2" reporting

2015

MnoBAMBCKN permoH
Plovdiv region
O6uwuHa Mapuua
Maritsa Municipality
MnoBAVBCKN pervMoH
Plovdiv region
O6wyHa Kapnoso
Karlovo Municipality
MnoBANBCKN permoH
Plovdiv region - -
O6uuHa MNbpBomaii

Parvomay Municipality

0.5 0.6 0,7 0,4 0.6 0.9 0.9 1.7

0.9 0.5 - - 1.0 0.9 1.0 1.0

0.8 17 0.7 1.2 0.8 1.0

2016

MnoBAVBCKN pervMoH
Plovdiv region
O6uwuHa Mapuua
Maritsa Municipality
MnoBAMBCKN permoH
Plovdiv region
O6wyHa Kapnoso
Karlovo Municipality
MnoBAMBCKN permoH
Plovdiv region - -
O6wuHa MNbpsomaii

Parvomay Municipality

0.6 0.8 0,6 0,6 0.9 14 0.9 0.5

0.7 11 0.4 0.7 0.8 15 0.4 0.8

0,7 1,4 1.2 0.9 1.2 0.7

CpegHo 3a nepuoga / Average for the period

MnoBAMBCKN permoH
Plovdiv region
O6uwuHa Mapuua
Maritsa Municipality
MnoBAVBCKN pervMoH
Plovdiv region
O6wyHa Kapnoso
Karlovo Municipality
MnoBAVBCKN pervMoH
Plovdiv region - -
O6uuHa MNbpBomaii

Parvomay Municipality

0.6 0.7 0.7 0.5 0.8 1.2 0.9 1.1

0.8 0.8 0.2 0.4 0.9 1.2 0.7 0.9

0.8 1.6 1.0 11 1.0 0.9

Mpe3 2016 r. ocBeH Amaranthus
blitoides L. n Amaranthus albus L. ca otye-

In 2016, alongside Amaranthus
blitoides L. and Amaranthus albus L., the

TEHW W [ByceMeesiHUTe BUAOBE — HaBe-
AeH 6yTtpak (Bidens cernuus L.), 6ana kyya
noéboga (Chenopodium album L.), yepHoO
Kydye rposge (Solanum nigrum L.), Tatyn
(Datura  stramonium L.), hacynue
(Polygonum convolvulus L.), Tpupora nenka
(Galium aparine L., naya TpeBa

following dicotyledonous species were
also registered — Bidens cernuus L.,
Chenopodium album L., Black Solanum
nigrum L., Polygonum aviculare L.,
Xanthium strumarium L. and Rapanus
raphanistrum L. - as well as the
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(Polygonum  aviculare L., cBuHMUA
(Xanthium strumarium L.) n guea psna
(Raphanus raphanistrum L.), KakTo 1 MOHO-
KaprnHWTe nfeBesiHM BUAOBE - KOKOLUO
npoco (Echinochloa crus-galli L.) n 3enena
Kowpsia (Setaria viridis L.). ObwaTta nnbT-
HOCT Ha [Jpyrute efHOroAvluHW BuAOBE
npes 2016 r. n B TpuTe O6OLMHM € MNo-
Bucoka — 1,0 6ana npu nbvpeo 1 1,3 6ana
npv BTOpo oTtuutaHe (Tabnvuya 1), koeTo e
cneicTeMe OT TpeTUpaHeTo Ha naowmTe
camMo C NpPOTMBOLUMPOKO/IMCTHU Xepbuuman
(6udheHokc, okcudpnyopdpeH "
doNTyMMOKCa3UH).

Mo OTHOLUEeHWE Ha MHOrOroAvLIHNUTE
nnesenn npe3 2016 r. B obcnegsaHuTe
naowWmM ca perucTpupaHu BuoBeTe Mose-
Tmya (Convolvulus arvensis L.) n 6anyp
(Sorghum halepense L.). KoHcTatupaHoTo
pedyuMpaHe B CTeMeHTa Ha 3ansneBe-
nsiBaHe C NoBeTuua Npv BTOPO OTYMTaHe B
o6wuHUTe Mapuua u MbpBoMait ce obmKn
Ha NpwioXeHWeTo Ha  xepbuuuguTte:
ManuraH 40 EK v Mnemx 50 BI1.

Mpn KapTupaHeTo, W3BLPLUEHO B
CTapo3aropcky pernoH e ycTaHOBEHO, Ye B
obcnegsaHute nnowm (2360,14 da) cbe
C/TbHYOINEA, Ce cpella caMo MbA3AL Wup
(Amaranthus blitoides L.).

MobTHOCTTA Ha TO3W nJieBeneH
Bua npes 2015 r. B 06wmHa YmpnaH e ot
6an 0,1 npu nbpBO Ao 6an 0,3 Npu BTOPO
oTunTaHe. B obuwmHa MNb60BO € oTve-
TeHa No-BMCOKa CTEMNeH Ha 3an/jiesenssa-
He ¢ NbA3auw, wup (6an 0,4) — Tabnuuya 2.

[aHHuTe OT KapTupaHeTo nokassart
no-HUCKa CTeneH Ha 3ansieBensiBaHe Ha
nocesute OT cnbHYornes B Craposa-
rOpckn pernoH, B cpaBHeHue ¢ [110B-
[OVBCKN PErvnoH.

OcseH Amaranthus blitoides L. ca
OTYETEHN N [ABycemefesiHUTe BUAOBE —
Tatyn (Datura stramonium L.), nonacko
orHusye (Anagallis arvensis L.), nsrouHa
panuua  (Consolida  orientalis L.,
HaBefeH 6yTpak (Bidens cernuus L.) u
6sna kyya nobopga (Chenopodium album
L.), KakTO M MOHOKapNHUTE M/1EBESHU
Bnagose — kokowo npoco (Echinochloa
crus-galli L.) n kpbBHO npoco (Digitaria
sanguinalis L.).

monocarpic weed species of Echinochloa
crus-galli L. and Setaria viridis L.

The total density of the other annual
species in 2016 in the three municipalities
was higher — 1.0 after the first and 1.3
after the second measurement (Table 1),
which was a consequence of the
treatment of the areas only with broadleaf
herbicides (bifenox, oxyfluorfen and
flumioxazine).

From the perennial weeds, in 2016,
species such as bindweed (Convolvulus
arvensis L.) and Johnson grass
(Sorghum halepense L.) were registered
in the surveyed areas. The observed
reduction in the degree of weed growth of
bindweed during the second
measurement in Maritsa and Parvomay
municipalities is due to the application of
the herbicides Galigan 40 EC and Pledge
50 HR.

The mapping carried out in Stara
Zagora region shows that only prostrate
amaranth (Amaranthus blitoides L.) was
found in the surveyed sunflower fields
(2,360.14 da).

The density of this weed species in
2015 in Chirpan municipality varied
between 0.1 in the first counting and 0.3
in the second one. In Galabovo
Municipality a higher degree of weed
growth of prostrate amaranth — rate 0.4 —
was registered (Table 2).

The mapping data show a lower
degree of weed growth in sunflower crops
in Stara Zagora region, in comparison
with Plovdiv region.

In addition to Amaranthus blitoides
L., the following dicotyledonous species
were detected: Datura stramonium L.,
Anagallis arvensis L., Consolida orientalis
L., Bidens cernuus L., and Chenopodium
album L., together with the monocarpic
weed species of barnyard grass
(Echinochloa crus-galli L.) and hairy crab
grass (Digitaria sanguinalis L.).
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Tabnuuya 2. MABTHOCT Ha nneBenuTe

(B 6as1) B noceBu OT cCAbHYOrnes B

Crapo3aropcku pervoH npes nepuoga 2015-2016r.
Table 2. Rates of density of weeds in sunflower crops in Stara Zagora region

during the period 2015-2016

O6cnepgaHn naowm Mbn3aw, wup [pyrn egHorogvwiHn - MHOTOroguLLIHN nnesenu
Studied areas Prostrate amaranth nnesenu Perennial weeds
(Amaranthus blitoides L.) Other annual weeds
I-*° oTY. [1”° oTy. I-*° 0Ty, I oTy. I-*° 0Ty, I1”° oTy.
1% reporting 2™ reporting 1% reporting 2™ reporting 1% reporting 2™ reporting
2015
CTapo3aropcku pervoH
Stara Zagora region 0.1 0.3 0.2 0.2 0.5 0.7
O6wuHa YumpnaH
Chirpan Municipality
CTapo3aropckun pervoH
Stara Zagora region 0.4 0.4 0.2 0.2 0.6 1.0
O6wwHa Mav6oBo
Galabovo Municipality
2016
CTapo3aropckun pervoH 0.1 0.2 0.2 0.6 1.0
Stara Zagora region 0.1
O6wuHa YumpnaH
Chirpan Municipality
CTapo3aropckun pervoH
Stara Zagora region 0.2 0.3 0.2 0.2 0.5 0.8
O6wuHa Mnb60BO
Galabovo Municipality
CpegHo 3a nepuoga / Average for the period
CTapo3aropckun pervoH
Stara Zagora region 0.1 0.2 0.2 0.2 0.6 0.9
O6wuHa YumpnaH
Chirpan Municipality
CTapo3aropcku pervoH
Stara Zagora region 0.3 0.4 0.2 0.2 0.6 0.9
O6wuHa Mnb60BO
Galabovo Municipality
O6uwarta nAbTHOCT Ha apyrute The total density of the other
egHorognwHy Buagose npes 2015 r. m B | annual species in 2015, in both

aBete obwmHu e 0,2 6ana, Kakto npwu
NMbpBO, Taka M nNpu BTOPO OT4YMTaHEe
(Tabnuuya 2). Hanuumeto Ha KOKOLWO U
KPBbBHO MPOCO B MOCEBUTE OT C/TbHYO-
rnep B obul. YmpnaH u Mnbu60BO € crea-
CTBME OT TPETUPaAHETO Ha M/IOWNTE camo
C NPOTMBOLUNPOKOINCTHM Xeponuman.

OT nonukapnHiTe neBenuM ca
pasnpocTpaHeHn KOPEHOBOU3ABLHKOBUTE
Bugose — nosetnua  (Convolvulus
arvensis L.), nanamupa (Cirsium arvense
L.) n nonckn kocTpel (Sonchus arvensis
L.). B obwuHa YupnaH nAbTHOCTTa UM
npy NbpBo oTynTaHe e 0,5 Gana, a npu
BTOPO OTYuTaHe T4 Hapactsa go 0,7
6ana, a B 06lWMHa MbNBHO0BO NIBLTHOCTTA

e cboTBeTHO 0,6 1 1,0 6ana (Tabnuua 2).

municipalities, was of rate 0.2, in the first
and second countings alike (Table 2).
The distribution of barnyard grass and
hairy crab grass in the sunflower crops in
Chirpan and Galabovo municipalities was
caused by the treatment of the areas only
with broadleaf herbicides.

Of the polycarpic weeds, the most
common were the field bindweed
(Convolvulus arvensis L.), the creeping
thistle (Cirsium arvense L.), and the field
milk thisle (Sonchus arvensis L.). In
Chirpan municipality their density during
the first measurement was of rate 0.5,
and during the second one, it increased
to rate 0.7. In Galabovo municipality the
density was respectively of rate 0.6 and
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ToBa ce Ab/KM Ha MNPOMNycKM B arpo-
TexHuKata (HeHaBpeMEeHHW BereTauWoH-
HM 06paboTKM, HepaBHOMEpPHa rbCTOTa
Ha noceBa), KakToO M Ha He3a[oBO/U-
TenHua edekT OT U3N0/3BaHUTE Xepou-
Lunam cpeLly MHOroroguH1TE BUAOBE.

Mpes 2016 r. nabTHOCTTA Ha
MbA3AWmMA wup B obwmHa YupnaH e
Hucka — 6an 0,1, kakTo Npu NbPBO, Taka u
npu BTOPO oTyuTaHe. MNpuumHaTta 3a ToBa
e [pobpuar  xepobuunaeH edekt  Ha
npenapata Mapgonpum Mnoc Mong 500
CK cpeLuy wupa. No-Bncoka NIbTHOCT Ha
Amaranthus blitoides L. e ycTaHOBeHa B
o6bwuHa Menb60B0O — 6an 0,2 Npu NbPBO
n 0,3 npu BTOpO oTunTaHe (Tabnuua 2).

MabTHOCTTA Ha [Apyrute efHoro-
anwHn Bugose npe3 2016 r. n B gBata
paiioHa e 0,2 6asa, KakTo Mpu MbPBO,
Taka 1 rnpu BTOpo otuntaHe (Tabnuua 2).
PesyntaTnte oT NpoBefeHOTO KapTupaHe
coyar OTCBLCTBME Ha Ha KOKOLLIO U KPbBHO
npoco, KoeTo MOxe pJa ce O06ACHM C
edimKacHOCTTa Ha BHECEeHUTe xepouuman
S-MeTo1ax/10p U LIMKIOKCUANM.

B o6cnegsaHnte naowmy npes
2016 r. ca ycTaHOBEHM MHOroroguiHuTe
KOpEeHOBOM3AbLHKOBM BUAOBE MoBeTuLa
(Convolvulus arvensis L.) u nanamuga
(Cirsium arvense L.). MNMo-Bucoka nnbT-
HOCT Ha Te3u BugoBe npe3 2016 r. e
oTyeTeHa B obwmHa YumpnaH — 6an 0,6
npy MbpBO oOTYuTaHe M 6Gan 1,0 npu
BTOpPO oTuuTaHe (Tabnuua 2), Koeto ce
Ob/MmKM  Ha uncata Ha edekt  oT
N3Nos3BaHnTe xepbuuman u nponyckn B
arpoTexHu4yeckaTa 6opba.

N3BOAN

B kapTupaHute npe3 2015-2016 r.
ob6ulo 3140,36 da cabHYOrIe40BM NOCEBK
Ha [N10BAMBCKM PErvMOoH, BUOOBETE LMp —
Amaranthus blitoides L. n Amaranthus
albus L. 3aemar 3HauuTesnieH Aana oT
006LWOTO 3anseBensiBaHe.

Amaranthus albus L. e peructpu-

paH u B TpuTe o06wWMHM — Mapuua,
Kapnoso n MbpBomaii.
Amaranthus blitoides L. He ce

cpella B o6wWwmHa MNbpBomali. Haii-Bucoka

rate 1.0 (Table 2). This is due to
shortcomings in agrotechnology (untimely
vegetation treatments, uneven seed
density) and the unsatisfactory effect of
herbicides used against perennial
species.

In 2016 the density of prostrate
amaranth in Chirpan Municipality was low —
rate 0.1, both in the first and second
measurement. This is thanks to the good
herbicidal effect of Gardoprim Plus Gold
500 SC preparation, targeting amaranth
species. A higher density of Amaranthus
blitoides L. was registered in Galabovo
municipality — rate 0.2 during the first,
and 0.3 during the second measurement
(Table 2).

The density of the other annual
species in 2016, in both regions, was of
rate 0.2 in the first and second
measurement alike (Table 2). The results
of the mapping show zero distribution of
barnyard grass and hairy crab grass,
which can be explained by the efficacy of
the  herbicides  s-metolachlor and
cycloxydim.

In the surveyed areas in 2016, the
perennial root-suckering species of
bindweed (Convolvulus arvensis L.) and
creeping thistle (Cirsium arvense L.) were
found. A higher density of these species
in 2016 was reported in Chirpan
Municipality — rate 0.6 after the first
measurement and 1.0 after the second
one (Table 2), due to ineffective
herbicides and irregular
agrotechnological activities.

CONCLUSIONS

In the total of 3,140.36 da of
sunflower crops, mapped in 2015-20186, in
Plovdiv region, the amaranth species
Amaranthus blitoides L. and Amaranthus
albus L. have a large share in the total
weed growth.

Amaranthus albus L. was
registered in all the three municipalities of
Maritsa, Karlovo and Parvomay.

Amaranthus blitoides L. was not

found in Parvomay municipality. The
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NABbTHOCT Ha ABarta Buga € OoT4yeTeHa B
obwuHa Mapuua.

YcTaHOBEHO e HapacTBaHe CTeneH-
Ta Ha 3ansesBensBaHe C eLHOroAuLIHUTE
efHocemeesIH BUAOBE, KOETO Ce Ab/DKN
Ha TpeTupaHe Ha nowuTe ¢ xepouunam
Ha 6a3a 6udgeHoKC 1 okcnth1yopdheH.

Mpe3 ABeTe rogMHN Ha OTYMTaHe oT
nosvKapnHuTe naeeenu Hali-
pasnpocTpaHeHu ca: noeetuyarta
(Convolvulus arvensis L.), 6anypa (Sorghum
halepense L.) un TpockoTta (Cynodon dactylon
L.). C Hait-B/COKa M/TLTHOCT € Gasypa.

B obcnepsaHnte niowmM CbOTHO-
LWEHNEeTO efHOroANLHN — MHOTOrO4NLIHN
nnesenn e 1,1:1. CbOTHOLIEHNETO NbSI-
36U, WMP — APYTY € AHOTOAWLIHY NeBenu
cpeaHo 3a Tpute 06wmHN e 1:2. CbOoTHO-
LWEHNETO 6AN WMp - APYTY €4HOroAWLIHN
naeBenn cpegHo 3a obwuHnTe — Mapuua,
Kapnoso n MbpBomaii e 1:1,4.

B kapTupaHute npe3 2015-2016 r.
o6uio 2360,14 da cnbHYOrIeaoBM NOCEBU
B CTapo3aropcky pervoH e perucrtpupaq
BnabT Amaranthus blitoides L. cbc cTeneH
Ha 3annesenssaHe 0,3 6ana.

OT MOHOKapnHuTe njesenu ca
pasnpocTtpaHeHu BugoseTe: 6s51a Kyya
noboga, uv3TOYHa panmua, HaBeAeH
O6yTpak, TaTy/l, MOJSICKO OrHMBYE, KOKOLUO
npoco M KPbBHO Npoco. B cpaBHeHue c
MnoBAMBCKNS PErvMoH MpasBu Bnevyatne-
HWe no-Huckata um nnbTHOCT (0,2 6ana),
KOETO Ce Ab/IKM Ha eddekTa Ha BHECEHUTE
xepbuuugn Ha 6asa s-meTonaxsaop, Tep-
6yTUNA3MH N LMKNOKCUAMM MO OTHOLLEHNe
Ha Ha/IMYyHUTE NeBesn.

Mpe3 aBeTe roguHu Ha obcnenBaHe

OT  MOMUKapnHWTEe  MJeBesn  Hali-
pasnpocTpaHeHu ca: noseTuuaTa
(Convolvulus arvensis L) u nanammnpata
(Cirsium arvense L.). C no-Bucoka

NAbTHOCT € noBeTuuara.

B o6cnegBaHnte niowmM CbOTHO-
LWEHNETO eAHOroAMLWHN — MHOTOroAMLLIHN
nnesenu e 1:4. CbOTHOLLIEHNETO MbN3AL,
Wwup — 4pyrv efHoroguwiHu  niaesenu
cpeaHo 3a gseTe o6umHM e 1,5:1.

highest density of the two species was
registered in Maritsa municipality.

An increase in the degree of weed
growth of annual monocotyledonous
species has been registered, which is due
to the treatment of areas with herbicide
based on bifenox and oxyfluorfen.

During the two years of polycarpic
weed counting, the most common ones
have been: field bindweed (Convolvulus
arvensis L.), Johnson grass (Sorghum
halepense L.) and Bermuda grass (Cynodon
dactylon L.). Johnson grass has the highest
distribution density.

In the surveyed areas the ratio of
annual to perennial weeds is 1.1 to 1. The
ratio of prostrate amaranth to other annual
weeds for the three municipalities is 1 to 2.
The average ratio of white amaranth to other
annual weeds for the municipalities of
Maritsa, Karlovo and Parvomay is 1 to 1.4.

In the total of 2,360.14 da of
sunflower crops, plotted between 2015
and 2016 in Stara Zagora region, the
species Amaranthus blitoides L. has been
registered, which weed growth is of rate
0.3.

Of the monocarpic weeds, the most
common species are Chenopodium album
L, Consolida orientalis, Bidens cernuus L.,
Datura stramonium L., Anagallis arvensis
L., Echinochloa crus-galli L. and Digitaria
sanguinalis L. It is notable that, this region
has lower weed growth density (rate 0.2) —
in comparison with Plovdiv region, which
is due to the effect of s-metolachlor,
terbuthylazine and cycloxydim, applied to
the available weeds.

During the two years of survey of
polycarpic weeds, the most common have
been the bindweed (Convolvulus arvensis
L.) and the creeping thistle (Cirsium
arvense L.). The bindweed has the higher
distribution density.

In the surveyed areas the ratio of
annual to perennial weeds is 1 to 4. The
average ratio of prostrate amaranth to other
annual weeds for the two municipalities is
15to 1.
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PE3IOME

M3BbplleHa e oueHka 3a nosicka
Kb/IHAEMOCT W HayasieH TeMn Ha HapacT-
BaHe Ha LWMPOK Habop OT copToBe U
CeNEeKUMOoHHN MaTepuann OoT CyAaHkKa,
COprocygaHkosu xubpuam u  3axapHu
hopmmn copro 3a nNpou3BOACTBO Ha 3esie-
Ha mMaca npu age Aatu Ha cenTba.

dakTopuTe Ha cpepata, kaTo no-
HUCKa TemnepaTtypa 3a No-paHHUTe CeuT-
61 1 BOAHUA AeddUUUT NPU NO-KbCHU
centou, HamansaBaT 3HaYUTENIHO KbJlHSe-
MOCTTA Ha CemeHata Ha usnuTaHute
npousxoan. llonckata KbAHAEMOCT npwu
centba npe3 anpun Hamansea ot 38% Ao
50% n ot 17% po 25% npu nNo-KkbcHa
centba B CpaBHeHMe C nabopatopHaTa
KbJ/THAEMOCT.

B ycnosusiTa Ha cu/HO 3acyllasa-
He npe3 2015 r. npegumcTeata Ha no-
paHHaTa ceutba ce m3pasaBar B 3HAUU-
Te/IHO HapacTBaHe Ha 3efleHa Maca,

Accepted: 08.06.2018

Published: 09.07.2018

SUMMARY

An assessment of the field
germination and initial temp of growth of a
wide set of varieties and breeding
materials of Sudangrass, Sorghum x
Sudangrass hybrids and sweet Sorghum
forms for green mass production has
been made on two dates of sowing.

The factors of the environment, like
the lower temperature for the earlier
sowings and the water deficiency for the
later sowings, decrease significantly the
germination of the tested origins’ seeds.
The field germination with sowing in April
decreases with 38% to 50%, and with

17% to 25% for the later sowing,
compared to the Ilaboratory seeds
germination.

In the conditions of severe drought
in 2015 the advantages of the earlier
sowing are expressed by significant
increase of the green mass growth, on the
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cpepgHo oT 6.5 g Ha pacTteHune npun 2.43 g
3a no-kbcHata cenTba. MNo-6naronpuAaTHUTE
YyC/I0BUS B Ha4yasioTO Ha BeretauuaTa
npe3 maii-toHn 2016 r. 3HAYNTESTHO YCKO-
psBaT pa3BUTMETO M HamansasaT pasnu-
ynaTa B TEMMNOBETE Ha HapacTBaHe MexX-
Oy OBeTe paTu Ha ceuTba — CbOTBETHO
19.3 g/pacTeHune 3eneHa maca, n 15.6 g
Ha pacTeHue.

Cyx0oTo CbAbpxXaHue no-cnabo ce
B/NMsie OT (hbakTopuTe Ha cpejara u ce
onpefens OT 3a/l0KeHaTta B reHoTvna npo-
ObHKMTENHOCT Ha (hasuTe Ha pasBuTume.

KntouoBn aymu: copro, cyaaHka,
Kb/IHAEMOCT, HapacTBaHe, 3e/ieHa Maca

yBO/[,

C BUCOKMAT CU NPOAYKTUBEH MOTEH-
uuana n exosiormyHa naacTUYHOCT B YCJIO-
BMATA HA EKCTPEMHU OTK/IOHEHUS OT arpo-
KNMMaTU4yHUTE HOPMU COProTOo, 3axapHu-
Te My hopmu, cygaHkaTa U coprocygaH-
KOBUTE XMBPUAM ca NepPCrneKkTUBHU anTtep-
HaTMBHM KYNTypWU 3a crnpasBsHe Cc Agucba-
NlaHca B NPOM3BOACTBOTO Ha iypaxku u
3a cyposuHa 3a 6uoropuso (Kikindonov et
al., 2011; Slanev et al.,, 2012; Enchev,
2013; Enchev, 2014). Bcuukn KyntypH®
BMOBE COPro ce OTHAcAT KbM MOABUA
Sorghum bicolor. 3axapHoTo copro (3a-
XapHa MeTna), TexHuyeckara mMetna u cy-
JaHkaTa ca otaenHu cdopmu Ha Sorghum
bicolor (Bantalian et al., 2004). Cneuu-
OMYHN  M3UCKBAHWS 3a THAX Ca BUCOK
noTeHUMas Ha HaTpynBaHe Ha cyxa maca,
paHHO3PENIoCT M NPOAYKTMBEH npupact
npyv MHOroKpaTHa kocutba, COYHOCT U
UBAT Ha CTb610TO, 6/1aroNpUATHO CbALP-
XaHue Ha MpoTeVHU, BBLINEXUAPATM |
B/IaKHWHW, YCTOWUMBOCT KbM JIMCTHU Bosec-
" (Gill et al., 2003; Enchev, 2011; Golubinova
and Marinov-Serafimov, 2017a, b).

3a Ha4ya/IHOTO Cu pas3BUTME COPro-
TO, CyfaHKaTa U CoprocyaaHKoBuTe Xxmo-
puay Kato TOMIO/KOUBKA KynTypu ce
HYX[asaT OT BUCOKa Temnepartypa (Gomes
et al, 1983; Golubinova and Marinov-
Serafimov, 2016). KbcHaTa ceutba €
CBbp3aHa O0OMKHOBEHO C HejocTaTrbyHa
B/IXXHOCT Ha nousara, U BoAgu [o 3aba-

average of 6.5 g per plant, compared to
2.43 g per plant for the later sowing. The
more favourable conditions during the
beginning of the vegetation in May-June
2016 speed up significantly the growth
and decrease the differences in growth
temps between the two dates of sowing —
respectively 19.3 g green mass per plant
and 15.6 g per plant.

The dry matter content is affected
less by the environmental factors and is
determined by the genotyped continuance
of the developmental phases.

Key words: sorghum, sudangrass,
germination, growth, green mass

INTRODUCTION

With the high productive potential
and ecological plasticity in conditions of
extreme deviations from the agro-climatic
norms the sweet sorghum forms,
Sudangrass and Sorghum x Sudangrass
hybrids are perspective alternative crops
for managing with the imbalance in the
production of forages and for bio-fuel raw
material (Kikindonov et al., 2011; Slanev
et al., 2012; Enchev, 2013; Enchev,
2014). All the cultivated species of
Sorghum belong to the ssp. Sorghum
bicolor. The sweet sorghum, the technical
sorghum and the Sudangrass are different
forms of Sorghum bicolor (Bantalian et al.,
2004). The characteristic requirements for
them are the high potential for dry mass
accumulation, precocity and productive
growth with multiple mowing, succulence
and colour of stem, favourable content of
proteins, carbohydrates and fibres,
resistance to foliar diseases (Gill et al.,
2003; Enchev, 2011; Golubinova and
Marinov-Serafimov, 2017a, b).

For their initial development, the
heat-loving crops Sorghum, Sudangrass
and sorghum x sudangrass hybrids need
high temperatures (Gomes et al.,, 1983;
Golubinova and  Marinov-Serafimov,
2016). The late sowing is usually
connected with insufficient soil moisture
and brings to slow and non-simultaneous
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BEHO U HeeJHOBPEMEHHO MOHWKBaHE W
KbC BeretaunoHeH nepuog (Krieg, 1994).

CenekumaTta 3a BUCOKA KbJiHAE-
MOCT MpWU YCTOWYMBOCT KbM BOAEH U TEM-
nepaTypeH CTpec € C BUcOka efekTuB-
HocT (Abdala, 1982). TeHaeHuuaTa Ha
E€KCTPEMHU OTK/IOHEHUS OT arpokimma-
TUYHUTE HOPMM Npe3 NocneaHnTe rofnHuU
aKTyasim3upa HeobxoaumMocTTa OT OLeHKa
n oTbop Ha CenekUuMoHHM Martepuann c
BMCOKa KbJ/THAEMOCT 1 C YCTONYMBOCT KbM
BOJEH 1 TeMnepaTypeH CTpec B HavanHuTe
(pasn Ha passutre (Yu and Tuinistra, 2001).
HoBocb3gaaeHute copToBe W kaHamaart-
COp-TOBE Ce HYXAasaT OT AeTalifiHa Xapak-
TepuUCTKa Ha MNOCEeBHUTE WM KayecTsa.
OCHOBHM hakTopn ca 6bp3nsa  HavaneH
pacTex, CyxoycTOhWuMBOCTTa M  yCTOAYM-
BOCTTa KbM 60nectn (Mohamed and Francis,
1984).

Llenta Ha u3cnegsaHeTo e fa ce
M3BBLPLUM OLEHKA 3a MoJICKa Kb/IHAEMOCT U
HauyaneH TeMn Ha HapacTBaHe Ha LUMPOK
Habop OT COpPTOBE U  CENEKUUOHHU
mMatepuasim OT CyfAaHka, COprocyaaHKoBU
Xnépnan wn 3axapHu opmMu  Ccopro 3a
Npon3BOACTBO Ha 3efeHa maca npu [Ase
AaTtu Ha ceuTba.

MATEPVAZT U METOOU

B ekcnepumeHTtute npe3 2015 n
2016 ca BK/IOYEHU CriegHUTEe Matepuanu:;
1. SVE, ctabunusnpaHa nonynayms
cyfiaHKka
2. SAVE, nonynauuns oT
Xnépuamsaums Ha cyaHka cbC copro
3. ZTE, ctabunusupaHa nonynauus
3axapHa metna
4. SAZE, nonynauus OT xubpugmsa-
LMS Ha 3axapHa MeT/ia CbC COpro
5. Enpxe 1, copt Bbnrapus, xnépug
Ha Cy[aHKa CbC 3axapHa meT/ia
6. Super Sweet, copT CALL, xnépug
Ha copro v 3axapHa opma
7. Susu, copT Utanus, coprocyiaHkos
xnépuga
8. SWT, crabunusnpaHa nonynauus
3a NPon3BOACTBO Ha buomaca
9. CUHTETUK, copT
CYHTETUYHa nonynauus
10. Verkor, copT ®paHuwus, xmbpua,

YkpaliHa,

germination and short vegetation period
(Krieg, 1994).

The breeding for high germination
with resistance to water and temperature
stress is with a high efficiency (Abdala,

1982). The tendency for extreme
deviations from the agro-climatic norms
during the last years updates the

necessity for assessment and selection of
breeding materials with high germination
and resistance to water and temperature
stress in the initial phases of development
(Yu and Tuinistra, 2001). The newly
created varieties and candidate-varieties
need detailed characteristics of their
sowing qualities. Basic factors are the fast
initial growth, the drought resistance and
the resistance to diseases (Mohamed and
Francis, 1984).

The aim of the research is to make
an assessment for field germination and
initial temp of growth of a wide set of
varieties and breeding materials of
Sudangrass, Sorghum x  Sudangrass
hybrids and sweet sorghum forms for green
mass production at two dates of sowing.

MATERIAL AND METHODS

The following materials were included
in the experiments during 2015 and 2016:

1. SVE - stabilized sudangrass
population

2. SAVE - population received by
hybridization of Sudangrass with Sorghum
3. ZTE - stabilized sweet sorghum
population

4, SAZE - population from hybridizat-
ion of sweet sorghum with sorghum

5. Endje 1 — Bulgarian variety, hybrid
of Sudangrass with sweet sorghum

6. Super Sweet — variety USA, hybrid
of sorghum with a sweet sorghum form

7. Susu - variety, ltaly, sorghum x
sudangrass hybrid

8. SWT - stabilized population for
biomass production

9. Syntetic — variety Ukraine, synthetic
population

10. Verkor - variety France,
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cyfaHka
11. 3emMnauka, copt
Pycusa,nonynauus, cyaaHka

12. Hasurarop, copt Pycusa
COprocyaaHkoB xmbpua

13. Soner Sweet, copt CAL,
COprocynaHkoB xmbpug

14. CrasponoJsickas, copt Pycua

3axapHa nonynauus
15. DZz-115, copt Cbpbus, cynaHka
16. SZD, ctabunusnpaHa nonynawus
3axapHa meTtna
17. SZM, cTtabunmampaHa nonynayms
3axapHa meTna
18. SinW, cuMHTETMYHa nonynauyms
19. FaonsH, copt Kutai, dypaxeH
TUM COPro 3a 3bPHO
20. FoppoBaH, copr,
COprocygaHkoB xnépug,
21. ST nonynauus TexHmyecka meTna
22. R-OBh, cTtabunmsnpaHa JvMHUA
doypaxeH TuM copro 3a 3bpPHO
23. SZX cTtabunusupaHa nonynayus
3axapHa meTtna
24, Sin R cMHTeTUYHa nonynayus
Bbp3arta 3aryba Ha NoCeBHU Kayec-
TBa Ha CeMeHara Hanara BCska rognHa 3a
centba ga ce M3non3ear ceMeHa, [ooutn
npes npeaxogHara roguHa, nopajn Koeto
€ Wu3BbplleHa CcTaHfjapTHa oueHka no
ISTTA Ha nabopatopHaTa Kb/IHAEMOCT U
npes gBeTe roguHu.
B onutHuTe noneta Ha 3emepen-
CkM  nHCTUTYT-llymeH ca wu3BegeHun 4
onvTta 3a nosicka Kb/IHAEMOCT 1 Temn Ha
HapacTBaHe Ha CTaHAapTHW COPTOBE U
cynepenuTtu ¢ gse gatun Ha ceutba. Opra-
HU3upaHn ca B 4 nosTopeHua no 100
cemMeHa, ¢ 1-meTpoBa epHopefoBa nap-
uena n 50 cm MexaypenoBo pascTosHKe.
Centbute ca WU3BbPLIEHW PBYHO Mpes3
2015r. — Ha 16.04 n 12.05 n npe3 2016 r. —
Ha 13.04 n 11.05. OtynTaT ce MOHWUKHAa-
nuTe pacTeHus Ha 14 fneH, CBEeXoTo u
CyXOTO Terno — Ha 16.06 3a 2015 n Ha
25.06 3a 2016 r. BbB hasa 5-6 aucT.
[pynoB cTaHgapT OT CcOpTOBETE
Enpxe, Verkor n Super Sweet e u3non-
3BaH Mpu cratuctmyeckara o6paboTka Ha
ekcnepumeHtanHute pesynrtaru (Lidanski,

dpaHums,

sudangrass hybrid

11. Zemlyachka —
sudangrass population
12. Navigator — Russian
sorghum x sudangrass hybrid

13. Sooner Sweet, variety
sorghum x sudangrass hybrid

Russian variety,
variety,

USA,

14. Stavropolskaya — variety Russia,
sweet sorghum population

15. DZ-115 - variety Serbia,
sudangrass

16. SZD - stabilized sweet sorghum
population

17. SZM - stabilized sweet sorghum
population

18. SinW — synthetic population

19. Gaolyan — variety China, forage

type grain sorghum

20. Gordovan —  variety
sorghum x sudangrass hybrid

21. ST — technical sorghum population
22. R-OBh - stabilized line of forage
type grain sorghum

France,

23. SZX - stabilized sweet sorghum
population
24, Sin R — synthetic population

The fast loss of seeds sowing
qualities requires for each year for sowing
to be used seeds, produced in the
previous year that is why a standard
assessment of the laboratory germination
according to ISTTA has been made in
both years.

Four tests of field germination and
temp of growth of Standard varieties and
super-elites with two sowing dates were
conducted on the experimental fields of
Agricultural Institute in Shumen. They
were organized in four repetitions with
100 seeds in each one, with 1 meter
single row plot and 50 cm line spacing. In
2015 the sowings were made by hand on
16.04 and 12.05. For 2016 the sowing
dates were 13.04 and 11.05. The grown
plants were counted on the 14™ day, the
fresh and dry matter weight — on
16.06.2015 and on 25.06.2016, in 5-6"
leaf stage.

A Group Standard of the varieties
Endje 1, Verkor and Super Sweet has
been used for the statistical treatment of
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1988).

PE3SYNTATUN N OBCbXAOAHE

Ce3oHute npe3 2015 n 2016 rogn-
HW 3ano4ysar C NPOAbL/DKMTENIHA U CTyAe-
Ha NPOoJIeT N NO-HUCKUTE Temnepartypu ot
HopMaTa BAUAAT HeratuBHO Ha HopMmal-
HOTO pas3BUTUE Ha pacTeHuATa OT Mo-
paHHata ceuTt6a npe3 anpun (Tabnuua
1). MocneaBasnoTo NPOABL/MKUTENHO 3acy-
LiasaHe, Nno-cusiHo nspaseHo npes 2015,
Josefe OO0 3abaBfAHe Ha MOHMKBAHETO,
HepefoBHO pasBuTUE U hopMupaHe Ha
HerapHvpaHu nocesu cnep BToparta garta
Ha centba.

| the experimental results (Lidanski, 1988).

RESULTS AND DISCUSSION
The seasons in 2015 and 2016
started with continuous and cool spring
and the lower than normal temperatures
affected negatively on the normal
development of plants of the earlier
sowing in April (Table 1). The subsequent
continuous drought, better expressed in
2015, brought to slow germination,
irregular growth and ungraded sowings

formed after the second date of sowing.

Tabnuvua 1. KnumatniHu ycnoBus B 3eMeesickm MHCTUTyT-LymeH npes 2015-2016 r.
Table 1. Climatic conditions at Agricultural Institute in Shumen during 2015-2016

lopgnHa | _ < Banexu / Rainfalls TemnepaTypa Ha Bb3ayxa
Year = Air temperature
g § JecetaHesku / Decades Cyma Hopma CpegHo
I Il Il Sum Norm Mean
\% - 33.8 10.6 44.4 41.0 11.5
2015 Vv 26.0 52.9 147.6 226.5 64.0 15.1
VI 37.0 19.9 14.6 715 75.0 19.3
VIl 2.2 4.4 63.9 70.5 60.0 21.9
Vil 29.0 37.3 4.0 70.3 42.0 225
IX 54.3 0.2 - 54.5 28.0 17.5
O6wo 3a nepuoga / Total for the period 537.7
\Y - 5.2 51.1 56.3 41.0 13.9
Vv 26.4 15.1 16.6 58.1 64.0 15.5
2016 VI 6.9 13.6 - 20.5 75.0 21.6
Wl 254 0.3 3.8 29.5 60.0 23.4
VI - 184 36.8 55.2 42.0 22.1
IX - 8.0 25 10.5 28.0 18.8
O6uwo 3a nepvoga / Total for the period 261.2

Mpe3 2015 roguHa ceutbute ca
npe3 30 AHW WHTepBas, CbWUAT €
WHTEpBasia Mexay [BeTe OTuMTaHusa Ha
HapacTBaHeETO Ha 3e/leHa U cyxa maca.
KbnHsemocTtTa Ha 14™ gen (Tabnuua 2)
npy paHHaTa gaTta Ha 3acsiBaHe CUJ/THO
Bapupa — oT 27% po 85 %, n cpegHo
47.7%. 3a BCUYKN U3NUTaHU TeHOTUNOBE
nosickata Kb/IHAEMOCT € 3HaYuTeNHo no-
HMCKa OT naboparopHarta Kb/IHAEMOCT.

In 2015 the sowings were made at
30 days interval, the same was the
interval between the two counts of the
green and dry mass growth. The
germination on the 14" day (Table 2) for
the earlier sowing date varies strongly —
from 27% to 85%, with mean of 47.7%.
For all the tested genotypes the field
germination is significantly lower than the

laboratory germination.
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Ta6nuua 2. Pe3yntatM 3a KbJ/IHAEMOCT, HapacTBaHe Ha 3efleHata Maca U CyXxo
cbAbpPXaHMe NP ABe AaTu Ha cenTba Ha CyAaHKa, COProcyAaHKoBU XMGPUAU 1N 3axapHi

c¢opmu copro, 2015 .

Table 2. Results for germination, green mass and dry matter content growth on two
sowing dates of sudangrass, sorghum x sudangrass hybrids and sweet sorghum forms,

KbnHAeMocCT e 44.7%, npn 82.8% cpegHa
CTOMHOCT Ha fnabopaTopHaTa KbJHse-
MOCT. 3a BTOpaTa jara cfnen Mecel ce
OoTyMTa CpefHO NOBULLEHWE Ha noJsickara
Kb/IHAEMOCT A0 68% (B cpaBHeHME C
48% Kb/IHAEMOCT 3a No-paHHaTa gata).
TpsibBa ga ce oTbenexu, Yye Npu HAKoU
3axapHu opmMu nonckata Kb/HAEMOCT
HamansBa. ToBa Ce [Ab/IXW Ha HacTb-
nNMAIOTO NPOABL/MKUTENHO 3acyllaBaHe OT
Haya/oTO Ha Maii, KOeTo ce oTpassiBa

in 2015
Nab6opaTopHa | [osncka Kb/HAeMOoCT HapacTtBaHe / Growth
BapnanTy Kb/IHAEMOCT Field germination g/pacTteHune Cyxo BeLlecTBO
Variants Labo_ratqry % g per plant Dry matter, %
germination | para Il pata | pata | Il gata | | gata | Il gata
% date date date date date date
1. SAVE 85,2 31.0 51,0 14.8 2,75 27.1 21,4
2. Endje 1 — St. 85,0 40,0 61,0 9,50 3,93 28,9 20,8
3. Gordovan 87,6 61.0 64.0 6,42 3.12 27,7 22.5
4. Verkor - St. 77,0 51,5 58.0 5,50 3.45 27,2 25.0
5. Susu 83,3 55,5 70.0 5,75 2.14 26,1 20.0
6. Zemlyachka 84,3 46,0 47.0 5,00 3.19 30,0 20.0
7. Navigator 85,0 42,0 34.0 4,25 2.20 29,4 20.0
8. Sooner Sweet 87,0 39,0 54.0 6,50 1.67 26,9 22.2
9. Super Sweet - St. 84,2 36,6 37.0 4,50 2.43 27,8 22.2
10. DZ 85,6 44,0 30.3 9,50 1.50 31,5 22.2
11. Sin W 77,0 38,0 26.0 6,00 2.56 29,2 23.8
12. SAVF1 74,2 50,0 45.3 7,05 1.25 28,6 20.6
13. SinR 88,7 45,0 62.5 4,25 1.94 31,2 20.8
14. SZT 82,1 38,5 62.5 4,75 2.42 26,3 20.0
15. SZM 88,2 85,0 77.7 8,67 2.14 26,9 21.2
16. SZX 84,7 48,6 34.0 8,00 1.47 28,1 20.0
17. Stavropolskaya 85,0 27,3 37.0 4,67 2.43 28,6 22.2
18. SAZF1 83,6 36,0 53.7 5,00 1.89 30,0 20.1
19. SAZE 79,4 39,7 78.7 5,05 2.43 30,0 19.5
20. Sin Wz 78,2 30,0 80.4 3,75 1.88 26,7 20.6
21. SWT 75,0 68,6 84.0 4,00 2.38 25,0 20.5
22. Gaolyan 85,0 61,0 88.0 4,06 2.95 31,2 25.0
23. SgOBF 99.0 78.8 86.0 10.9 2.72 25.0 22.9
24. ST 78,9 45.9 55.5 5.89 2.65 23.0 19.9
Average 82.8 44.7 66.8 6.45 2.43 25.7 23.9
GD-1% 2,35 3,22 1,45 1,65 3,74 2,68
P % 3,21 3,14 4,75 5,21 2,36 3,05
CpepgHata CTOMHOCT Ha nosckaTa On the average the field

germination is 44.7%, compared to the
mean laboratory germination of 82.8%.
For the second date of sowing (after 30
days) an average increase of the field
germination to 68% is registered
(compared to the mean field germination
of 48% for the earlier sowing date). It
should be noted that for some of the
sweet forms the field germination
decreases. That is due to the continuous
drought starting from the beginning of
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HeraTMBHO Ha pPa3BUTMETO M HapacTBa-
HETO Ha MOHMKHanMTe pacTteHusa. Ha
16.06. pacTteHunsaTa n OT AgBaTa BapuaHTa
ca BbB (haza 5-6 NCT, HO CbC 3Ha-
yuTeNHO M30CTaBaHe Ha HapacTBaHEeTo
Ha MacaTa 3a BapuaHTa C Mo-KbCHa gara
Ha 3acsBaHe. B ycnosusta Ha cwuHO
3acyllaBaHe pacTeHuATa OT Mo-paHHarta
centba dopmupaTr cpegHo no 6.5 g
3efleHa mMaca Ha pacTeHue npu cpegHo
2.43 g Ha pacTeHne OT BapuaHtute OT
no-kbcHarta ceutba.

CbAbpXaHMEeTO Ha CyXO BeLLeCcTBO
Bapupa B MHOIO MNO-TECHW rpaHuumM 3a
n3nUTaHUTe reHOTUNOBE N € M3PaBHEHO
3a fiBaTa BapvaHTa Ha 3acsiBaHe.

Pesyntatute 3a Kb/HAemoCTTa U
HapacTBaHeTo npe3 2016 r. ca nocoyeHn
B Tabnuua 3. CemeHata, [o6utn npes
2015 v n3nonssaHu npes 2016 r. ca c no-
BMCOKM MOCEBHW KadecTtBa. CpepgHarta
nabopartopHa KbsiHAemMocT e 96%, B
cpaBHeHue ¢ 82.8% 3a cemeHara, 13non-
3BaHW npes npepxogHara roguHa. OTve-
TeHarta MoJicka Kb/IHAEMOCT 3a paHHaTa
centba npes 2016 r Bapupa B rpaHuLnTeE
oTr 13.3% po 69.7%. BapupaHeTo Ha
rosickaTa KbJ/IHAEMOCT Mpu KbCHaTa gara
Ha ceuTtba e Ccbuwo cuaHO — oT 35% Ao
80.6%. CpegHuTe CTOMHOCTM OT 54.1% 1
61.7% CcbOTBETHO 3a ABara BapuvaHTn Ha
cenTba kopenupart c no-BMCOKUTE Kayec-
TBa Ha cemeHara.

Mo-6naronpuATHUTE YC/I0BUSA B Ha-
yanioto Ha Beretaumdata npe3 2016 r.
npes (Maii-toH1) 3Ha4YUTENIHO YcKopsiBaT
HapacTBaHeTO M HaMasnaBaTr pasnnuuarta
Mexay cpefHuTe CTOMHOCTU Ha 3e/ieHa
Maca OT efHO pacTeHue 3a [Jsara
BapvaHTa Ha ceutba — 19.3 g oT
pacTeHue 3a no-paHHata cemTba, n 15.6
g OT pacTeHue — npu KbCHaTa ceutba.
3anassa ce no-c/aboTto BapupaHe Ha
CYyXOTO BeLleCcTBO, Makap CbOTBETHUTE
cpepHun ctoliHocTn 30% mn 31% paa ca ¢
0K0/10 5% NO-BMCOKM OT OTHETEHUTE Npe3
2015 cToiHOoCTW.

May, which affected negatively on the
development and growth of the
germinated plants. On 16.06, the plants
of both variants are in 5-6" leaf phase,
but the variant with the later sowing date
is lagging significantly behind regarding
the increase of its mass. In conditions of
severe drought the earlier sowing variant
forms on average green mass of 6.5 g
per plant compared to mean of 2.43g per
plant of the later sowing variant.

The dry matter content varies in
much narrower limits for the tested
genotypes and is aligned for the two
variants of sowing.

The results for germination and
growth in 2016 are given on Table 3. The
seeds produced in 2015, have better
sowing qualities. The average laboratory
germination was 96%, compared to
82.8% of the seeds which were used the
previous year. The counted field
germination for the earlier sowing date
varies from 13.3% to 69.7%. The
variation of the field germination for the
later sowing variant is also strong — from
35% to 80.6%. The average values of
respectively 54.1% and 61.7% for both
variants correlate with the higher sowing
qualities of the seeds.

The more favourable conditions in
the beginning of the 2016 vegetation
(May-June) speed up the growth and
decrease the differences between the
average values of the green mass per
plant of the two variants of sowing — 19.3 g
per plant for the earlier sowing date and
15.6 g per plant for the later sowing
variant. Less variation is retained for the
dry matter, even if the relevant average
values of 30% and 31% are with about
5% higher than those in 2015.
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Ta6r||/|u,a 3. Pe3y}'ITaTI/I 3a KbJ/IHAEMOCT, HapaCTBaHe Ha 3€J/leHaTa MacCa 1N CyxXo
CbAbpXaHne npun ase Aatn Ha centba Ha CygaHKa, CoOprocygaHkoBu XM6pM,qM n

3axapHu chopmu copro, 2016 .

Table 3. Results for germination, green mass and dry matter content growth on
two sowing dates of sudangrass, sorghum x sudangrass hybrids and sweet

sorghum forms, in 2016

TabopaTopHa |[osficka KbHAEMOCT HapacTtBaHe / Growth

BapuaHti kbnHsiemocT | Field germination g/pacteHne |Cyxo BellecTBO

Variants Labqratqry % g per plant Dry matter, %
germination | pata Il pata |l pata| Il pata || gata | Il pata
% date date date | date fate date
1. SAVE 58,0 13.3 35.0 255 | 225 | 324 | 37.2
2. Endje 1 — St. 96,2 36.7 57.0 269 | 129 | 347 | 293
3. Gordovan 98,0 41.7 38.3 229 | 180 | 321 | 27.8
4. Verkor 96,0 57.3 58.5 16.3 14.2 31.3 31.7
5. Susu 97,0 53.3 75.3 154 | 12.0 | 29.3 | 331
6. Zemlyachka 99,0 63.7 75.8 21.3 15.5 37.2 32.0
7. Navigator 95,0 62.7 52.4 164 | 21.3 | 326 | 29.8
8. Sooner Sweet 94,0 66.7 67.0 185 | 16.3 | 30.0 | 29.5
9. Super Sweet 96,0 65.0 53.0 18.0 16.1 31.7 28.3
10. DZ 87,0 30.0 37.8 191 | 112 | 321 | 22.2
11. Sin W 100.0 54.7 54.7 15.3 18.5 24.3 27.8
12. SAVF1 98.0 47.0 51.0 15.7 | 139 | 273 | 286
13.SinR 93.0 78.7 80.6 250 | 16.1 | 30.8 | 313
14. SZT 78.0 37.0 80.0 23.8 | 253 | 326 | 339
15. SZM 89.0 55.7 54.7 16.0 | 20.2 | 27.1 | 28.3
16. SZX 87,0 69.7 65.4 20.7 | 215 | 349 | 326
17. Stavropolskaya 97,0 69.7 63.3 152 | 13.8 | 319 | 29.0
18. SAZF1 65,0 69.3 69.4 189 | 147 | 352 | 329
19. SAZE 93,0 57.6 70.5 15.0 17.0 33.3 31.7
20. Sin WZ 85,3 62.7 46.0 174 | 164 | 349 | 305
21. SWT 91,4 63.0 69.3 118 | 116 | 352 | 284
22. Gaolyan 97,0 55.0 60.6 153 | 117 | 238 | 28.6
23. SgOBF 94,0 34.3 48.0 243 | 223 | 26.7 | 383
24. ST 95,0 48.3 62.5 195 | 125 | 245 | 26.9
Average 95,8 54.1 61,7 193 | 156 | 31.0 | 30,0
GD-1% 4,57 5,32 4,32 5,01 2,72 2,55
P % 4,28 3,22 4,75 | 521 | 3,30 | 3,54
n3BO4n CONCLUSIONS
dakTopuTe Ha cpepata, kaTo no- The environmental factors, like the
HUCKa TemnepaTtypa 3a no-paHHuTe | lower temperature for the earlier sowings

centom 1 BoaHMsS AedUUUT NpU NO-KbCHU
cenTon, HamansaBaTt 3Ha4YUTENHO KbilHSe-
MOCTTa Ha CeMeHata Ha wusnuraHute
npousxogn. llonckara KbAHAEMOCT nNpu
centba npe3 anpun Hamansiea ot 38% Ao
50%, n ot 17% po 25% npu no-kbcHata
cemtba, B CpaBHEHWE C uM3MepeHaTa
naboparopHa Kb/IHAEMOCT Ha ceMeHara.

and the water deficiency for the later
sowings, decrease significantly the field
germination of the tested origins’ seeds.
The field germination is lower with 38% to
50% for April sowing, and with 17% to
25% for later sowing, than the measured
laboratory germination of seeds.
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B ycnosuATa Ha CWIHO 3acyluasa-
He npe3 2015 r, no-paHo 3aceTuTe Ba-
prvaHTn chopmupaT cpefHo no 6.5 g 3ene-
Ha Maca Ha efiHO pacTeHue 3HayuTenHo
noseye OT 3e/ileHaTa Maca, hopmupaHa
OT BapuaHTUTe OT MNo-KbCHaTa ceuTba-
2.43 g Ha pacTeHue. MNo-6naronpuaTHUTE
YCNOBMA B HA4yas/loTO Ha Beretauuara
npe3 2016 r. 3HaA4YUTENHO YycKopsBaTt
HapacTBaHeTo Ha 3efleHaTa maca oT efjHO
pacTteHue v nNpu ABeTe gatu Ha ceuTba —
19.3 g Ha pacTeHVe 3a paHHaTa gaTa Ha
centba, n 15.6 g Ha pacTeHue npu no-
KbCHaTa ceutba.

CyxoTo CbAbpXxaHue ce Bavse mno-
cnabo ot dhakTopuTe Ha cpegarta M ce
onpegens OT 3a/loKeHaTa B reHoTuna npo-
OB/MKATENHOCT Ha (hasute Ha passutue.

In the conditions of severe drought
in 2015 the earlier sown variants form
green mass on average of 6.5 g per plant,
significantly more than the green mass
formed by the later sowing variants — 2.43 g
per plant. The more favourable conditions
in the beginning of 2016 vegetation speed
up significantly the growth of green mass
and decrease the differences between the
growth of the plants — on the average of
19.3 g per plant for the earlier sowing and
15.6 g per plant for the later sown
variants.

The dry matter content is affected
less by the environmental factors and is
determined by the genotyped continuance
of the developmental phases.
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