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PE3OME

LlenTa Ha HacToALLETO uU3cnensaHe
e [Ja ce YCTaHOBAT Bb3MOXHOCTUTE 3a
CEeMenpou3BoACTBOTO Ha  GWOIOTUYHO
YyuCTM cemeHa OT nwuepHa. [MonckuAart
onuT e U3BedeH CcbC copT Japa, ycToiiums
Ha dy3apnosa W JIOLEPHOB CceMes[.
EkcnepumeHTasiHata fgeliHocT e nposeje-
Ha npe3 nepuoga 2011-2014 r. BBPXY
NnoyBeH MOATWN C/1abo-U3NyXeH YepHo-
3em, Npy HeNnoNMBHKU ycnosusa. ONUTLT e
3a/10keH No metoga Ha gpobHuTe napue-
N B YETUPW NOBTOPEHUSA Ha BapuaHTuTe,
C rosfemmHa Ha pekosnTHata napuena 15
m?. M3cneaBaHu ca oceM BapuaHTa (Tpu
npun mexagypegne 12,5 cm un net npu
mMexaypeaue 37,5 cm) n ca yctaHOBEHMU
[06MB cemMeHa W CTPYKTYPHW efleMeHTU
Ha fo6usa npu oTrnexaaHe Ha nouepHa-
Ta 6e3 ynoTpebara Ha TopoBe 1 necTuun-
OW 1 KOHBEHUWOHasTHOo. Pesynrtarurte mno-
Ka3Bar, ye npu MexaypenoBo pascTosaHue
37,5 cm pacTeHusTa ce oT/iM4yaBar c no-
ronaMa gb/HkKMHA Ha cTbbnara, no-ronsam
Opoii CcbUBETUS Ha efHO CTbOM10 1 6poii
cemeHa B eauH 606. C Hali-gobpu cToii-
HOCTM Ha [JobuBa cemeHa ce OTKposiBat
noceBuTe OTrIeX4aHN NpY MexaypefoBo
pasctogHue 37,5 cm u TpeTtupaHu cC
»EKOthnn P”, KakTo 1 Te3n No KOHBEHLMO-
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SUMMARY

The aim of this study is to identify
opportunities for seed production of
organic alfalfa seeds. The field
experiment is displayed with a cultivar
Dara, resistant to fusarium and lucerne
seed chalcid. The experimental work was
conducted in the 2011-2014 period, on
the soil subtype slightly leached
chernozem, without irrigation. The trail
was laid out by the split plot method with
four repetitions of the variants and a size
of 15 m® of harvest plot. Studied eight
variants (three at inter-row spacing 12,5
cm and five at spacing 37,5 cm) and are
established seed vyield and structural
elements of production in growing alfalfa
without the wuse of fertilizers and
pesticides and conventional.

The results show that in inter-row spacing
37,5 cm crops has been reported a
greater length of the stems, a higher
number of inflorescences per stem and
greater number of seeds per pod. Best
values of seed yield performing stand
crops grown in spacing 37,5 cm and
treated with "Ecofil P", as well as those in
conventional technology.



HanHaTa TexHosorma. lMpu ycnoeus Ha
61010rMYHO 3emMefenive CcemMenpou3Bo/-
CTBOTO Ha fwuepHa copT Japa e
HeobxoaMMo Aa 6bAe M3BbLPLIBAHO MNpwu
Mexapypegve 37,5 cm C epHoKpaTHO
TpeTvpaHe Ha nocesa c OGuonpenapara
.Ekothun P” BBbB (pasza OyTOHU3AUUSA-
Hayaso Ha UbgTeX. YCTAHOBEHO €, Ye e
Bb3MOXHO MPOM3BOACTBO HAa CEMeEHa OT
NouepHa B YC/OBUSE Ha OGWOIOMMYHO
3emefenve. BaxeH daktop npu 6u1oso-
TMYHOTO CEMENPOM3BOACTBO Ha JuepHa
€ M3N0N3BaHeTO Ha COPT C KOMMJEeKCHa
YCTONYMBOCT Ha 6ONECTM U HENPUATENMN.

KntovoBn  gymn:  6MOIOTUYHO
3emegenvie, JilouepHa, Mexaypeaue,
cemeHa, copT

YBO/,

buonornyHoto 3emepenve e
BaXKeH NPUOpUTET B NONUTMKaTA 3a
pa3sButne Ha 3emegenneTo B
Penybnuka Bbnrapua n eguH ot
akueHTuTe Ha ObLaTta cesicKocTo-
naHcka nonMTuka 3a nepuvoga
2014-2020 r. HacbpuyaBaHeTO Ha
3emefesickute npomssoauTeNnn 3a
npemMvHaBaHe KbM WK nogabpxa-
He Ha 6uonornyHo 3emegenve Oo-
npuHacs eHOBPEMEHHO 3a onas-
BaHe Ha OKo/iHaTa cpeja -—
yKpensa arpoekocucremuTte, 3a
onasBaHe Ha 6rmopa3Ho06pa3mneTo,
3a MNpou3BOACTBOTO Ha 34pasoc-
NNOBHU  XpaHW, umMa couunasneH
edpekT — cb3gaBa 3aeToCT U Nnose-
ye paboTHN MecTa B CpaBHeEHWE C
KOHBEHLIMOHA/THOTO 3emepenue
(Hapegba Nel, M3X, 2014). Ot
Hayanoto Ha 1990 r. cBeTOBHUTE
nasapu, CBbp3aHuUTe C opraHn4yHo-
TO CeJ/ICKOTO CTOMaHcTBO Cce
yBennyaBsat ¢ 20% BcAka roguvHa
(lykbsiHoBa, 2003). TbpceHETO Ha

57

In terms of biological agriculture seed
production of alfalfa cv. Dara need to be
made in inter-row spacing 37,5 cm with a

single treatment with bio preparation
"Ecofil P" at phase budding-early
flowering.

It has been found that it is possible
production of seeds of alfalfa in terms of
organic farming. An important factor in
organic seed production of alfalfa is the
use of a variety of complex resistance to
diseases and pests.

Keywords: biological agriculture,
alfalfa, inter-row spacing, seeds, cultivar

INTRODUCTION

Biological agriculture is an
important  policy  priority  for
agriculture in Bulgaria and one of
the highlights of the Common
Agricultural Policy for the period
2014-2020.

Promoting the farmers to transition
to or maintenance of biological
agriculture contributes to both
environmental protections
strengthening agro-ecosystems for
biodiversity = conservation,  for
production of healthy foods have a
social effect creating
employment and more jobs
compared to conventional
agriculture (Ordinance Nel, MAF,
2014).

From the beginning of 1990 global
markets associated with organic
farming increased by 20% each
year (Lukyyanova, 2003). The
search for new active factors



HOBM aKTUBHW (pakTopu 3a Bb3aeN-
CTBUE BBPXY MPOAYKTMBHOCTTA Ha
pacTeHusATa € OCHOBHa TeHAeHUMS
B CBETOBHOTO 3emegenue (Baker u
Smith, 1987). OcurypssBaHeTo Ha
yucta OT XMMUYECKM 3aMbpcsBa-
HWS XpaHa e OCHOBa 3a 3[paBHuS
cTaTyC Ha HacesieHMeTo obuTaBa-
WO BCUYKM CTPaHW U KOHTUHEHTU
(KynaeBa 1 Ky3Heuyos, 2004,
Balezentiene n Sampietro, 2009;
Nickel, 1982). EanH OT HaunHUTE
3a nocturaHe Ha uefnTa e u4pes
yrnpaBs/ieHne U1 perynmpaHe Ha
XU3HEHUTE NPoLEecH Ha pacTeHus -
Ta 6e3 13non3BaHeTo Ha XUMUYHN
cbeanHeHun  (KannHuH, 1984;
KanawHnkoB u Kosanes, 1995;
KepnH 1 Beposa, 2001). Ha 103K
eTan HawmuTe yCusima ca HacodeHu
OCHOBHO KbM M3yyaBaHe Ha
efleMeHTuTe 3a/lerHasiv B onpeje-
NeHneTo 3a ,06MoMorMyHO 3emepe-
nve” npu nwuepHa copt ,Jdapa’.
JlloyepHata wvma Bogella pond
BbB (DypaxHOTO MPOM3BOACTBO B
Hawarta cTpaHa. Ta ce obycnass
OT roniemute U NPOAYKTUBHU Bb3-
MOXHOCTU. [OOGUTUAT NPOTEUH OT
Tasn Ky/iTypa € CbC CpaBHUTENHO
HUCKa Ce6eCcTOMHOCT, a hypaxbT
npuTexasa BUCOKA XpaHuTesiHa
ctonHocT (PageBa u kon., 2009).

Llenta Ha ekcnepumeHTa e
[a ce YCTaHOBAT Bb3MOXHOCTUTE
3a CeMenpon3BoACTBOTO Ha
OGMOMIOTMYHO  YNCTU CemMeHa OT
nouepHa copt dapa.

MATEPVAJT N METOOU
EkcnepymeHTa e nposegeH
npes nepuoga 2011-2014 r. Ha
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impact on plant productivity is a
major trend in world agriculture
(Baker and Smith, 1987).

Providing free of chemical
contamination of food is based on
the health status of the population
inhabiting all countries and
continents (Kuleva and Kuznetsov,
2004; Balezentiene and Sampietro,
2009; Nickel, 1982).

One way to achieve the goal is
through the management and
regulation of life processes of
plants without the use of chemical
compounds (Kalinin, 1984,
Kalashnikov and Kovalev, 1995;
Karin and Berova, 2001). At this
stage, our efforts are aimed
primarily at learning the elements
set out in the definition of
"biological agriculture” in alfalfa
cultivar "Dara". Alfalfa has a
leading role in forage production in
our country. It is due to the large
productive opportunities.

Protein harvested from this crop is
relatively low cost and it has a high
nutritional value (Radeva et al.,
2009).

The aim of the experiment is
to identify opportunities for seed
production of biological alfalfa
seeds cultivar Dara.

MATERIAL AND METHODS
The experiment was conduct-
ed during the period 2011-2014 in



BTopo onutHO none B VHCTUTYTa
no dpypaxkHuTe Ky/nTypu CbC COpPT
nwouepHa fapa. CopTbT ce OT/n-
yaBa C BUCOKa XXW3HEHOCT, Ab/ro-
TparHOCT M YCTOMUYMBOCT Ha (oy3a-
pro3a u nmouepHoB cemess (Cep-
Tncpmkat Nel0590-OnucaHue). U3-
cneflBaHETO € MNpOoBeAEHO BBLPXY
noyBeH MNOATUMN CNabo-nU3nyxeH
yepHO3eM, NpU HENoMBHU YCIiOo-
Bua. W3nonseaH e wmeToga Ha
ApOo6GHMTE napuenu B YyeTUpuUKpar-
Ha NOBTOPAEMOCT Ha BapuaHTuTe,
npu pekontHarta napuena 15 m?.
BapvaHtTn Ha nonckusa onut: A/
Mpn MexaypenoBo pascTosHue
12,5 cm (BapuaHT 1 KOHTpO1a — Mo
KOHBEHLMOHa/IHa TEXHO/OINSA; Bapu-
aHT 2 — 6e3 xumunyecka n gusnyec-
Ka [erHOCT; BapuaHT 3 — TpeTupaHe
c BAB oOT opraHvyeH npousxoa-
-EKodpun P”); B/ MNpun mexaypenoso
pasctosaHue 37,5 cm (BapuaHT 4
KOHTpona Mo KOHBEHLMOHa/Ha
TEXHO/I0rUSA; BapuaHT 5 — 6e3 xumu-
yecka u msmyecka AerHoCT; Bapu-
aHT 6 — camo c 1-2 okonaBaHe Ha
MexaypeauaTta;  BapuaHt 7
TpetupaHe ¢ BAB 0T opraHuyeH
npounsxon — ,Ekocomn P”; BapuaHT
8— TpeTupaHe ¢ BAB oT opraHuyeH
npousxon — ,Ekocoun P’ + 1-2 oko-
nasaHe Ha MexaypeauaTa). Jlrouep-
Hata OT KOHTPOJIHATE BapuaHTu e
oTrnexaaHa Mo KOHBEHUMOHasTHa
TexHonorus (Pagesa u kon. 2009).
TpetnpaHeto c 6uonpenapata
.EKOotbun P” (6uounHcekumtna) e
M3BbLPWBAHO BbLB  (oeHodhasu
6yTOHM3auMsa - Ha4YaNo Ha Ubrex
B fo3a 3,5 l/da. OkonaBaHuATa ca
M3BbPLUBAHK cries npuoupaHe Ha
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the second experimental field in
Institute of Forage Crops with
alfalfa cv. Dara. The variety has a
high  vigor, persistence and
resistance to fusarium and lucerne
chalcid  (Certificate  Ne10590-
description). The study was
conducted on the soil subtype
slightly leached chernozem,
without irrigation. It used the split
plot method with four repetitions of
the variants and a size of 15 m? of
harvest plot.

Variants of the field experiment: A/
inter-row spacing 12,5 cm (variant

1 control - a conventional
technology; variant 2 — without
chemical and physical activity;
variant 3 — BAS treatment of

organic origin - "Ecofil P");

B/ inter-row spacing 37,5 cm
(variant 4 control — a conventional
technology, variant 5 — without
chemical and physical activity;
variant 6 — only 1-2 cultivation of
rows; variant 7 — BAS treatment of
organic origin — "Ecofil P"; variant
8— treatment of organic origin —
"Ecofil P" + 1-2 cultivation of rows).

Alfalfa of control options is grown
on conventional technology
(Radeva et al. 2009). Treatment
with bio preparation "Ecofil P" (bio
insecticide) is performed in
phenophase budding - beginning
of flowering at a dose of 3,5 l/da.
Hilling is performed after
harvesting of the first cut. Seed



MbpBU OTKOC 3a doypax. MNpubunpa-
HEeTO 3a CemMeHa € W3BbpPLUIBAHO
cnep nbpeBarta rogvHa oT BTOpU
nogpacT ¢ masiorabaputeH nape-
neH kombainH. OTyeTeHun ca no ro-
AVHW 1 CpefHo 3a nepuoga noous
nouncteHn cemeHa (kg/da). Ctpyk-
TYPHUAT aHann3 Ha gobusa ceme-
Ha BKMOYBA Mokasarenute: Abf-
XMHa Ha cTbbnata (cm), 6poi
CbLBETUS Ha efdHO CTbb60, 6poi
6060Be Ha efHO cTb6s10, Bpoit ce-
MeHa B 606, maca Ha 1000 cemeHa.
[aHHuTe ca o6paboTeHun ¢ nporpam-
H1A npoaykt STATGRAPHYCS plus
for Windows.

PE3SYJITATU 1 OBCBbXOAHE
Pesynrtatnte OT CTPYKTYpHUSA
aHann3 Ha pobmBa cemeHa ca
npeacraseHn Ha Ta6nvua 1. To
OTHOLLUEHME Ha [Ob/KUMHATa Ha
cTbbnata pJaHHWTE nokassar, ue
npu mexaypeave 12,5 cm Hai-
Abnrn ctvbna (75,5 cm) ca otueTe-
HA Npu pacTeHuAaTa OT BapuaHt 1
oTriexgaH no KOHBEHUMOHaHaTa
TexHonorusa. Npu nocesa oTriexaaH
6e3 xumMumyecka n dusnyecka pen-
HOCT, Ab/hKMHaTa Ha cTbbnarta e
Hali-manka (72 cm). PacTeHuaTa Ha
BapuaHTuTe oTrnexaaHu npu
MexXxaypeaoBso pascrtosHue 37,5 cm
ca c no-gbnru crbLbna, cpegHo 79
cm, T.e. ¢ 7,5% no-Auarn ot Tasu
npu mexaypeane 12,5 cm. C Hai-
BMCOKN CTOMHOCTM (Mexay 83 cm un
84 cm) no TO3M nMokasates ca
BapnaHtn 8, 5 n 6. PacteHudara npu
Te3n BapuaHTV ca MO-BUCOKK, Kato
OTK/IOHEHVETO CMPSAMO KOHTPOJIHUA
BapuaHT 4 e ot 4,4% [o 6,3%.
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harvesting was carried out after the
first year of the second growth with
miniature plot harvester.

They were reported vyield of
cleaned seeds (kg/da) by year and
average for the period. Structural
analysis of seed yield indicators
include: stem length (cm), number
of inflorescences per stem, number
of pods per stem, number of seeds
per pod, weight of 1000 seeds.
The data were processed with the
software STATGRAPHYCS plus
for Windows.

RESULTS AND DISCUSSION
The results of the structural
analysis of seed vyield are
presented in Table 1. With respect
to the stem length data show that
inter-row spacing 12,5 cm longest
stems (75,5 cm) were recorded in

plants variant 1 grown on
conventional technology. In crop
grown without chemical and

physical activity, stem length is the
smallest (72 cm). Plants grown in
the variants at inter-row spacing
37,5 cm with longer stems, an
average of 79 cm, i.e. with 7,5%
longer than that of inter-row
spaced 12,5 cm. The highest
values (between 83 cm and 84 cm)
on this indicator are variants 8, 5
and 6. The plants in these variants
are higher, as the deviation from
the control variant 4 is from 4,4%
to 6,3%.



Ta6nuua 1. CTpyKTYpHU efleMeHTU Ha Jobusa ceMeHa npwu arouepHa copt fapa
cpegHo 3a  nepuoga  (2012-2014r.) B 3aBUCUMOCT OT  MPUSIOXKEHUTE
arpoTexHUYecKn MeponpuaTUsA

Table 1. Structural elements of seed yield of alfalfa cultivar Dara average for the
period (2012-2014) depending on the applied agronomic techniques

6006

Number of seeds per pod

BapuvaHTu
Variants

Number of inflorescences
poli ceMeHa B

Bpoii cbuBeTUSA Ha CTHO/10
per stem
Number of pods per stem

% kbM Bap. 4
% to var.4

Bpolii 6060Be Ha CTL6/10
b

[bmxuHa Ha cTbbnaTa
Length of stems (cm)

% KbM Bap. 4

% to var.4
Maca Ha 1000 cemeHa

1000 seed weight

% KbM Bap. 4
% to var.4
% kbM Bap. 4
% to var.4
% kbM Bap. 4
% to var.4

A - MexaypenoBo pasctosHue 12,5 cm / A - inter-row spacing 12,5 cm

1-koHTpona 75,5 95,6 11,6 96,7 77,1 99,2 48 96,0 2,19 100,0
1-control

2 72,0 911 10,3 85,8 70,3 90,5 4,7 940 2,15 98,2
3 730 924 10,3 85,8 730 940 4,7 940 212 96,8
cpegHo/average 73,5 - 10,7 - 73,5 - 4,7 - 2,15 -

B - mexaypeaoso pasctosiHme 37,5 cm / B - inter-row spacing 37,5 cm

4-koHTpONa 79,0 100,0 12,0 100,0 77,7 100,0 5,0 100,0 2,19 100,0
1-control

5 835 1057 11,2 933 73,0 940 49 980 208 950
6 825 1044 11,7 975 77,7 100,0 50 1000 2,17 99,1
7 80,0 101,3 12,3 1025 78,7 101,3 51 102,0 2,22 101,4
8 84,0 106,3 12,7 1058 733 943 49 980 2,18 995
cpeaHo/average 79,0 - 12,0 - 76,1 - 5,0 - 2,17 -
MopgobHa  TeHOeHuuss  ce A similar trend is observed in

Habnwogasa wn npu nokasarens | number of inflorescences per
6poil cbLBETUA Ha efHOo CTbb6so. | stem. In inter-row spacing 12,5
Mpn mexaypepone 12,5 cm, kOH- | cm, control version features a
TPONHUAT BapuaHT ce oT/m4yaBsa c | higher value (11,6) compared to
no-smcoka cTonHoct (11,6 6p.) | the other two variants (2 and 3) of
CrpsiMO oCTaHanuTe ABa BapwuaH- | the same group, respectively with
Ta (2 n 3) ot cblwarta rpyna, cbot- | 10,3 number. The inflorescences
BeTHO ¢ 10,3 6pos. CbuBeTusTa | per stem at inter-row spacing 37,5
Ha egHO CcTb610 Npu BapuaHTMTe | cm generally more (an average of
OTINieXxgaHn npu  Mexaypeaoso | 12).

pasctoaHue 37,5 cm Kato U0 ca
noseye (cpeaHo 12 6p.). Pesynta- | The results showed that plants of
TUTE nokassar, Ye pacTteHusaTa oT | variant 8 with the greatest number
BapuaHT 8 ca c Hai-ronsm 6poii | of inflorescences per stem (with
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CbUBETUSS Ha €eAHo CcTb6/10 (C
5,8% Haf KOHTponaTa), Henocpea-
CTBEHO cnej Hero e Bap. /.
BapnaHtm 5 M 6 oOTCTbNBaT Ha
KOHTpo/iata M no CTOMHOCTU ca
6/1M3KN 00 Te3n Ha BapuaHT 1.
[daHHuTe 3a 6posA Ha 6060Be-
Te Ha efHo cTbb/10 nokassar, 4e
NPy KOHTpPONHUTE BapuaHtn (1 n 4)
HAMa CbLLEeCTBEHU pasninuvs. Hai-
BMCOK 6poin 6060Be ca perncrpupa-
HA Npyv BapuaHTUTe OTIexXaaHu
npu mexaypenoBo pasctodHue 37,5
cm — Bap. 7 (78,7 6p.), Bap. 6 (77,7
6p.) n Bap.4 (koHTpona — 77,7 6p.).
BapuaHtute 2 n 3 1 No TO3M Noka-
3aTtesl ca C Hal-HUCKN CTOMHOCTW.
Mogo6Ha TeHAeHuMs ce oTumTa ”
3a nokasartens 6poii cemeHa B eiVH
606. C Hail-manbK U paBeH 6poii
no-Mexay Cu ce oT/myasaT pacTe-
HUATaA OTINexaaHu npu Mexaype-
ane 12,5 cm TtpetupaHu ¢ ,Ekodounn
P” n Te3n oTrnexagaHun no 6uoniorny-
HUA MeToA. W npu To3W nokasaresn
MO-BMCOKN CTOMNHOCTM Ce YCTaHOBS-
BaT Mnpu BapuaHTuTe OTrAexaaHu
npu mexaypegue 37,5 cm. Bapnah-
TMTe 7, 6 1 4 (N0 KOHBEHUNOHaIHa-
Ta TEXHO/I0rMs) ca ¢ No-ronsm 6poii
ceMeHa B efiMH 606 B cpaBHeHue C
oCTaHa/iMTe BapuaHTu. CbluuTe ce
n3paBHABaT MO CTOMHOCTM U pop-
Mupart cpenHo no net cemeHa B 606.
Mpn macarta Ha 1000 cemeHa
He ce Hab/mojaBa ChblUecTBeHa
pas/inka B 3aBUCMMOCT OT HauuHa
Ha OTrnexaaHe Ha wuepHaTa.
OuepTaBa cnaba TeHOeHUMs 3a
Nno-BMCOKa Maca Ha cemeHaTta npu
ABaTa KOHTPOJIHN BapuaHTa 1 Bap.
7 (TpeTtupaH c ,Exkocoun P”).
AHa/IM3bT Ha OCHOBHUTE efle-

5,8% over the control) immediately
after it is var. 7.

Variants 5 and 6 relinquishing of
control and values are similar to
those of variant 1.

The data on number of pods
per stem showed that in the
control variants (1 and 4) there are
no significant differences. The
highest number of pods are
registered in variants grown in
inter-row spacing 37,5 cm — var. 7
(78,7), var. 6 (77,7) and var.4
(control — 77,7). Variants 2 and 3
of this indicator are the lowest
values. A similar trend is reported
for the number of seeds per pod.
The smallest and equal number of
in-between  has  distinguished
plants grown at 12,5 cm spacing
treated "Ecofil P" and these
organically reared. And in this
indicator higher values were found
in variants grown in spacing 37,5
cm. Variants 7, 6 and 4 (in the
conventional technology) have a
greater number of seeds per pod
compared to the other variants.
They are aligned with the values
and form an average of five seeds
per pod.

At the weight of 1000 seeds,
there was no significant difference
depending on the method of alfalfa
growing. A slight tendency outlines
for a higher seed weight in both
control variants and var. 7 (treated
with "Ecofil P").

The analysis of the key
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MEHTN Ha fobvBa cemeHa nokassa,
4ye npu OoTrNexaaHe Ha nwuepHata
npu Mexaypenoso pascrosHue 37,5
Cm ce oTyMTaT No-BUCOKM CTOMHOC-
T MO BCUMYKM MPOY4YEeHU nokasarte-
nn. PacteHuaTta npu BapnaHTtu ot 4
[0 8 ca c no-ronsgMa Ab/hKUHA Ha
cTbbn1aTa, NO-BMCOK 6pPOIi CbLBETUSA
Ha efHo CcTb6s10 U no-roniiM Gpo
cemMeHa B eguH 606.

MonyyeHnTe AO6GMBK ceEMEHa
no rogvHu n cpegHo 3a nepuoja
Ha npoy4ysaHe ca OTpas3eHn Ha
Tabnuua 2.

elements of seed yield shows that
the cultivation of alfalfa in inter-row
spacing 37,5 cm reported higher
values in all studied indicators.
The plants of variants from 4 to 8
are with a greater length of the
stems, a higher number of
inflorescences per stem and a
larger number of seeds per pod.

Seed yield per year and
average for the period of the study
are shown in Table 2.

Tabnuua 2. Jo6uen (kg/da) nmoumcTeHm cemeHa OT nwouepHa copT [apa B
3aBMCUMMOCT OT MPUIOXKEHUTE arpoTEXHUYECKN MeponpuAaTUS MO TOAUHU W

cpefHo 3a nepuoaa

Table 2. Cleaned seeds yields (kg/da) of alfalfa cultivar Dara depending on the
applied agronomic techniques per year and the average for the period

% KbM % KbM

BapuaHTu 2012 2013 2014 CpepgHo A-Bap.l Bap.4
Variants Average B-Bap.4 %to
% to var.4
A-var.l
B- var.4
A - MexaypenoBo pasctosiHne — 12,5 cm / A - inter-row spacing 12,5 cm
BapwaHT 1 - KOHTpona 22,07 34,0" 248° 26,93 100,00 104,38
Variant 1 - control
BapuaHT 2 / Variant 2 20,0°° 23,0°° 222° 21,73 80,69 84,22
BapuaHT 3 / Variant 3 170° 24,0° 231% 2137 7935 8283
CpepgHo 3a A/ Average per A 19,7 270 234 23,36 - -

B - mexaypenoso pasctosHue — 37,5 cm / B - inter-row spacing 37,5 cm

BapuaHT 4 - KoHTpona 21,0"%¢ 29,0° 274" 2580 100,00 100,00
Variant 4 - control

BapuaHT 5 / Variant 5 26,0"°° 230°° 231° 2403 9314 9314
BapuaHT 6 / Variant 6 230" 240° 225° 2317 89,81 8981
BapwuaHT 7 / Variant 7 300"  290° 234° 2747 106,47 106,47
BapuaHT 8 / Variant 8 300" 200° 246° 2487 9640 96,40
CpegHo 3a B / Average per B 26,0 25,0 24,2 25,07 - -

St. error 2,260 0,722 0,535

LSD 0,05% - 9,876 kg/da 3,154 kg/da 1,562 kg/da

BugHo e, ye npun mexaypeane 12,5 | It is evident that the inter-row

cm npe3 2012 r. (nbpBa rogmMHa Ha
npubupaHe 3a cemeHa), OT nocesa

spacing 12,5 cm in 2012 (first year
of seed harvesting) of the crop
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OoTrnexgaH Mo KOHBEHUMOHasHaTa
TexHonorua ca nosydyeHn 22,0
kg/da nouncteHn cemeHa. B Tasmn
rpyna noceBbT OT KOHTPOSIHWUSA
BapuaHT e no-B1UCOKOA0OMBEH CHOT-
BeTHO ¢ 2,0 kg/da n 5,0 kg/da ot
Tesn npu Bap.2 v Bap. 3. Moxe ga
ce npueme, 4ye npu oTriexaaHe no
KOHBEHLMOHasIHaTa TeXHos10rs no-
NIYYEeHUAT [06UB € MKOHOMMUYECKM
onpasfaH CrpsAMO TO3W MOJly4yeH OT
nocesa TpeTupaH c Guonpenaparta
.EKotun P”. B cpaBHeHne obaue C
nocesa otrnexaaH 6MonornyHo, To
KOHTPO/IHUA Ce OKa3Ba WKOHOMMU-
YecKu HEeN3rogeH.

Mpu nocesuTe Cb3gazeHn npu
mexaypeane 37,5 cm  Hal-HUCHK
pobus (21,0 kg/da) e nonydeH ot
nocesa OTI/ieXaaH MO KOHBEHLMO-
HasnHara TexHosiorusA, crefsaH oT
TO3UW C OBe okonaBaHus (Bap. 6).
MakcumaneH no6us ot 30,0 kg/da e
npubpaH oOT ceaMnm U OCMU
BapuaHTu. ocoyeHnte [o6UBK ca
MaTemMaTn4yeckn MHOro gobpe goka-
3aHn cnpamo BapuaHtu 2 un 3. Ot
MKOHOMMYecCKa rnefHa Toyka obaye
BapuaHT 7 ce oKa3Ba Mno-epeKkTuseH
OT BapuaHT 8, 3al0To HAMa OKO-
nasaHus.

lMpe3 BTOpaTa roguHa nonyye-
HATe pesyntatm ce pasnvuyasar
npeaxogHarta. NMpu nocesa oTrnex-
[aH npu MexaypenoBo pascTosiHue
12,5 cm u nNo KOHBeHUMOHasHaTa
TEXHOMOMMA € NOoJydeH Han-BUCOK
[obus (34,0 kg/da). CtoliHOCTTa Ha
KOHTPO/NIHUA BapwnaHT e no-Brucoka ¢
11,0 kg/da n 10,0 kg/da, pasnukute
B fo6uBa ca [oKasaHW C Te3n oT
Bap. 2 u Bap. 3. Cbnocraekara
nokassa, 4e pgobwsa MNONyyeH OT

grown on conventional technology
received 22 kg/da cleaned seeds.
In this group the control variant is
higher yield respectively 2,0 kg/da
and 5,0 kg/da than those at var. 2
and var. 3. It can be assumed that
when growing in conventional
technology resulting yield is
economically justified compared
derived from the crop treated with

Bio  preparation "Ecofil P".
Compared, however, with the crop
grown organically, the control

proved uneconomic.

When the seed set at inter-
row spacing 37,5 cm at low yield
(21,0 kg/da) is derived from a crop
grown in the conventional
technology, followed by two
cultivation (var. 6). Maximum yield
of 30,0 kg/da was picked up by the
seventh and eighth variants.
These yields are mathematically
very well proven to variants 2 and
3. From an economic point of
view, variant 7 proved more
effective than variant 8 because
there is no cultivation of rows.

In the second year results
differ previous year. At crop grown
in row spacing 12,5 cm and
conventional  technology  has
produced the highest yield (34,0
kg/da). The value of the control
variant is higher by 11,0 kg/da and
10,0 kg/da, the differences in yield
are supported by those of the var.
2 and var. 3. The comparison
shows that the yield derived from a
crop grown in technology is cost-
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rnocesa OTrieXxaaH no TexXHos10rns e
MKOHOMMUYECKN onpasjaH CcrnpsmMo
Te3n MoJsly4YeHn OT oCTaHanuTe ABa
BapuaHTta. lMpu mexagypepne 37,5
cm pe3ynTaTu ca noyTu aHasnoruy-
HW. Hali-Hncbk gobwms (20,0 kg/da) e
npubpaH oT BapuaHT 8, criefBaH OT
TO3M C MNPUNOXeH OBuonornyeH
MeToZ Ha oTrnexpgaHe (23,0 kg/da).
MakcumanHn  [o6MBM  NOYUCTEHU
cemeHa (29,0 kg/da) ca nonyyeHu
OT BapuaHT 7 1 4.

lNpe3 TpeTara ekcnepumeH-
TasiHa roguHa npuv rpyna A no-B1MCOK
[oobus cemeHa (24,8 kg/da) e nony-
YyeH OT nocesa OTIeXAaH Mo KOH-
BEHUMOHaIHaTa TexHosorna. Hesa-
BMCUMO, Ye KOHTPOJTHUAT BapuaHT e
No-BMCOKOAOOMBEH OT OCTaHanute
[ABa BapuaHTa B rpynara, TO pas/iv-
Kara e He3HauuTenHa. Npu nocesu-
Te c mexaypeaue 37,5 cm Makcu-
mMasieH pobus - 27,4 kg/da e npu-
OpaH OT KOHTPO/SIHMA BapuaHT, a
Hali-HucbK - 22,5 kg/da ot nocesa
npn BapuaHT 6. OcTaHanuTe Ba-
puaHT 3aemar MeXAWHHO MoJo-
XeHne.

CpegHo 3a nepuoga Ha
n3cnefBaHe pesysratvte nokassar
AICHO N3pa3eHo MpPenMmyLLecTBO Ha
HAKOW OT BapuaHTuTe B 3aBUCUMOCT
OT HauMHa Ha oTrnexagaHe. [lpu
MeXxaypeaoBo pasctosHue 12,5 cm
ce OTKposiBa BapuaHTa oTrnexgaH
MO KOHBEHLUMOHa/IHaTa TEXHOMOorns
Cc fobus 26,93 kg/da. CbwuaTt e ¢
20,65% n 19,31% no-BMCOKOA06M-
BEH OT MOCeBUTE OTI/NIEeXAaHN ypes
TpetupaHe c¢ ,Ekocmn P” n 6e3
XMMuyecka n dmsnyecka [enHocT
(éronornyHug). Mpu rpyna B (mex-
aypefoBo pasctosHue 37,5 cm) ¢

effective compared to those
received by the other two variants.
At inter-row spacing 37,5 cm
results are almost similar. The
lowest vyield (20,0 kg/da) was
picked up by variant 8, followed by
the application of biological
method of cultivation (23,0 kg/da).
Maximum vyields cleaned seeds
(29,0 kg/da) were received by
variant 7 and 4.

During the third year in
experimental in group A higher
seed vyield (24,8 kg/da) was
obtained from the crop grown on
conventional technology. Although
the control variant is higher yield
than the other two types in the
group, the difference is negligible.

At inter-row spacing 37,5 cm
maximum yield - 27,4 kg/da picked
up by the control variant, the
lowest - 22,5 kg/da of the crop in
variant 6. Other variants occupy
an intermediate position.

Average for the study period
results show a clear advantage of
some of the variants depending on
the way of growing. At inter-row
spacing 125 cm stands out
variants grown under conventional
technology in a yield of 26,93
kg/da. The same is 20,65% and
19,31% higher vyield than crops
grown by treatment with "Ecofil P"
and no chemical and physical
activity (biological).

In group B (inter-row spacing 37,5
cm) with the highest seed yield

65



Hali-BMCOK [06MB cemMeHa ce oTNu-
yaBa BapwaHTa TpeTupaH c ,EKo-
dun P” (27,47 kg/da), cnegsaH oT
nocesa OTI/ieX4aH MO KOHBEHLMO-
HafHTa TEexXHOosIornsA, CbOTBETHO
25,80 kg/da. OcrtaHanuTe noceswu
OT Tasu rpyna ca c no-HUChHK J06uB
Ha cemeHa B uHTepBana ot 3,60%
npun BapuaHt 8 pgo 10,19% npwu
BapuaHT 6.

EKkcnepuMeHTHT ce npoBexja
C Len npouM3BOACTBO Ha CemeHa.
ObuwoBannaeH KOHTPOsIEH NOCEB 3a
BCUYKM MpOy4YBaHW BapuaHtn ce
nprvemMa 1031 Cb3gafeH Npu Mexay-
pegne 37,5 cm n oTrexgaH no
KOHBEHUMOHaNHaTa TexHonorusa. Ot
JaHHUTe e BUOHO, Ye [Ba BapuaHTa
(ceamn 1 MbpBM) Ce OTKpoABaT U
npesuLlaBaT KOHTponaTa ¢ 6,47% wu
4,38%. OT aHanusa cnepBa, 4e
CEeMenpon3BoACTBOTO Ha JiloLepHa
copT [dapa TpsibBa ga 6bae n3BbLpP-
LLBAHO NPV MexaypefoBO pa3cTos-
Hue 37,5 cm C efHOKpaTHO TpeTu-
paHe Ha noceBa ¢ Guonpenaparta
~EKodunn P”.

Cnopep, MexayHapoaHuTe
CTaHgapTn npu OMOMOrMYHOTO 3e-
Mefenue u3noss3BaHuTe cemMeHa W
nocagbyeH matepuan Tpsabsa ga ca
npov3BefeHn Mo O6MOoIorMYeH Ha-
4ynH. PesynTtatnte oT npoy4yBaHeTo
nokaseaT, 4e Mpu OCHoBHaTa y-
paxHa Kyntypa — noouepHa Moxe
Ja ce OCbLLEeCTBM CeMenpousBoa-
CTBO B YC/I0OBMA Ha OMOMIOrMYHO
3emegenve. BaxHo e ga ce otbe-
IeXxxn, 4ye npoyysBaHeTo € OoCbLlyec-
TBEHO CbC COpT JIOLEPHA, KOWTO ce
OT/IM4yaBa C YyCTOMUYMBOCT KbM (hy3a-
pnosa u nwuepHoB cemean. ETo
3auWo cmAtame, ye npu 6Guonorny-

differs variants treated with "Ecofil
P" (27,47 kg/da), followed by crop
grown on conventional technology,
respectively 25,80 kg/da.

The other crops from this group
are a lower seed yield in the range

of 3,60% in the variant 8 to
10,19% in the variant 6.

The experiment was
conducted in order to produce

seeds. Universal control crops all
studied variants taken this up with
inter-row spacing 37,5 cm and
grown under conventional
technology. The data shows that
two variants (seventh and first)
stand out and exceed the control
with 6,47% and 4,38%. From the
analysis follows that, the seed
production of alfalfa cultivar Dara
should be done at inter-row
spacing 37,5 cm with a single
treatment of a crop with bio
preparation "Ecofil P".

According to international
standards used in organic farming
seeds and seedlings must be
organically produced.

The survey results show that the
main forage crop — alfalfa can be
accomplished stand in terms of
biological agriculture.

It is important to note that the
study was conducted with alfalfa
variety, which is characterized by
resistance to fusarium and lucerne
chalcid. That is why we believe in
organic seed production s
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HOTO CEMEeNpon3BOACTBO € BaXHO
COPTHT Aa ce oT/IMvaBa C KOMMJIEK-
CHa YCTOMYMBOCT Ha OCHOBHM 3a
KynTypara 60/1eCTi U HenpusaTesnu.
Oue noBeue, ye cnopes boxaHosa
n Oeues (2009), cb3gaBaHeTO Ha
noaxogsAwy copToBe U npoyysaHe
Ha Beye cesleKuMoHMpaHuTe copTo-
BE 3a yc/oBuATa Ha OMOJIOrMYHO
3emMegenve e eavH OT K/H4YoBUTE
(pakTopmM 3a ycnexa Ha Tasu cucte-
Ma Ha 3emegenve.

n3BO4UN

YcTaHOBEHO €, Ye € Bb3MOX-
HO MNPOU3BOACTBO Ha CemMeHa OT
/oLepHa B yCnoBus Ha ronoruny-
HO 3emegenve. BaxeH thaktop npu
OG1O/IOTMYHOTO CEMENPON3BOACTBO
Ha /ouepHa e M3nos3BaHeTo Ha
COPT C KOMIMJ/IEKCHA YCTOMYMBOCT
Ha 601eCcTn N HENPUATESIN.

Mpn noceBuTe OTINIEXAAHN
npun wmexaypegne 37,5 cm e
oTyeTeHa no-rosigsMa Ab/KNHA Ha
cTbbnata, No-BMCOK 6GpOI CbLBe-
TMA Ha efHO CTbO/M10 M NO-roNAM
6poil cemeHa B eanH 606. C Hait-
[obpn  CTOMHOCTM Ha [ob6uBa
CemMeHa ce OTKposBaT MnoceBuTe
OTINIeXgaHn npu  Mexaypenoso
pasctoaHue 37,5 cm 1 TpeTupaHu
c ,Ekodun P”, KakTo M Te3n no
KOHBEHLMOHa/IHaTa TEXHOJIOTUS.

Mpu ycnosma Ha 6GUONOTMYHO
3emegenve  CeMenpon3BoACTBOTO
Ha nouepHa copt [apa e Heobxo-
Anmo pga 6bae M3BbPLIBAHO Mpu
MeXxaypeaoBso pascrtosHue 37,5 cm
C e[IHOKpaTHO TpeTupaHe Ha rnocesa
c buonpenapara ,Exkocoun P”.

important variety to be distinguished
by comprehensive sustainability of
basic culture diseases and pests.
Moreover, according to Bojanova
and Detchev (2009), the creation of
suitable varieties and study of the
selected varieties already on the
conditions of organic agriculture is
one of the key factors for the
success of this system of
agriculture.

CONCLUSIONS

It has been found that it is
possible seed production of alfalfa
in terms of biological agriculture.
An important factor in organic seed
production of alfalfa is the use of a
variety of complex resistance to
diseases and pests.

In inter-row spacing 37,5 cm
was reported a greater length of
the stems, a higher number of
inflorescences per stem and
greater number of seeds per pod.

Best values of seed Vvyield
performing stand crops grown in
spacing 37,5 cm and treated with
"Ecofil P", as well as those in
conventional technology.

In terms of biological
agriculture seed production of
alfalfa cv. Dara need to be made in
inter-row spacing 37,5 cm with a
single treatment with bio
preparation "Ecofil P" at phase
budding-early flowering.
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Chemical composition and palatability of main weeds
In agrocenoses of forage crops

Natalia Georgieva*, Atanas Kirilov

Institute of Forage Crops, 89 “Gen. Vladimir Vazov” Str., 5800 Pleven, Bulgaria

PE3IOME

Mpy 6MONOTMYHOTO MPOU3BOLACTBO
Ha doypaxun OenbT Ha nfeBesiHarta pactu-
TE/NIHOCT e 3HauYuTesieH, HO HeliHWTe Xpa-
HUTENIHW KayecTBa ca cnabo npoyyeHw.
Llenta Ha n3cneaBaHeTo e Aa ce CPaBHM
XAMUYHUS CbCTaB W aneTUTHOCTTa Ha
HAKOM 4YecCTO CpelaHu naesBenu B arpo-
LeHo3uTe Ha (hypaxkHU KynTypu, OTrIex-
JaHu B ycnoBusi Ha 6MONOrMYHO 3emepae-
nve.YCTaHOBEHO €, u4e Mpoy4yBaHuTe
nnesenHn Bugose Portulaca oleracea,
Lamium purpureum, Erigeron canadense,
Sorghum halepense, Amaranthus ssp. u
Setaria ssp. ca sagawmeu. C  Hali-
6naronpuaTeH  XMMUYeH CbCTaB Ha
3efleHata Maca M CeHOTO (Bk/IHoYBalLL
CbAbpXaHne Ha CypoB MPOTEVH, CYpOBU
BIAKHWUHW, MasHUHW W nenesn) ce
xapakrepusupar P. oleracea, L.
purpureum, E. canadense n Amaranthus
ssp. C Haii-BMCOKa aneTUTHOCT Ha 3erse-
Hata Maca ca E. canadense, L.
purpureum, P. oleracea un S. halepense.
CylleHeTo Ha nneBenuTe NPOMEHA TAX-
HaTa aneTUTHOCTTa KaTo paHxupaHeTo e
B cnegHmsa pef: Amaranthus  ssp.
(31.23%), L. purpureum (22.13%), E.
canadense (21.70%), S. halepense
(12.62%), Setaria ssp. (9.99%), P.
oleracea (2.33%). ANeTUTHOCTTa Ha CEHO-
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SUMMARY

In organic production of forages the
share of weeds is significant, but their
nutritional qualities are weakly
studied.The aim of research was to be
compared the chemical composition and
palatability of some commonly found
weeds in agrocenoses of fodder crops,
grown in conditions of organic farming. It
was established that the studied weeds
Portulaca oleracea, Lamium purpureum,
Erigeron canadense, Sorghum halepense,
Amaranthus ssp. and Setaria ssp. are
edible.

With the most favourable chemical
composition (including crude protein,
crude fibre, crude fat and ash) were
characterized P. oleracea, L. purpureum,
E. canadense and Amaranthus ssp.

The highest palatability of green mass
had E. canadense, L. purpureum, P.
oleracea and S. halepense. The drying of
weeds changed their palatability as the
ranking was in the followed order:
Amaranthus ssp. (31.23%), L. purpureum

(22.13%), E. canadense (21.70%), S.
halepense  (12.62%), Setaria  ssp.
(9.99%), P. oleracea (2.33%). The

palatability of hay from Amaranthus ssp.



To oT Amaranthus ssp. (24.13%) e cbno-
CTaBMMO C aneTuTHOCTTa Ha CEeHOTO OT
Medicago sativa (22.73%) — chakT ycTaHo-
BEH W B ApPyrn nNpeaxofHu NpoyyBaHus.
Medicago sativa moxe fa ce npueme kato
cTaHAapT npu onpegensHe aneTUTHOCTTa
Ha nnesesnu.
Kntoyosu AyMn:

aneTUTHOCT, XMMUYEH CbCTaB

nnesesnun,

yBO/

B ycnosusita Ha 6UON0rMYHO-
TO 3emepesnive ninesenvTe ce pas-
rnexaar kato ectecTBeHa M HeoT-
MEHHa 4acT OT arpoduToLeHOo3u-
Te. Mo pgaHHM Ha Patriquin et al.
(1988) n Clemens et al. (1994) B
ycnosusTa Ha OWONOrMYHO 3eme-
Aenve N npu OTHOCUTENNHO HEBMW-
coka NJbTHOCT nfeBenute morar
[Aa urpaaTt nosioxuTesiHa posis BbB
BMA Ha nNoAcurypeHa xpaHa W
xabutaT 3a CcpellaHuTe MosesHn
BMAOBe B arpobuoueHosata. Bbn-
peKM ye 4yecTo ce cMsATa Yye Te ca
BpeAHW, ronsiMa 4yact OT THAX ce
KOHCYMUpaT OT XXMBOTHUTE KaTo
hypax n OT xopa — Kato 3e/eH-
yyum M MEAMLMHCKA pacTeHus.
Mpegn Ja ce npenopbya M3Mos-
3BaHETO Ha MjeBesiMTe Karto fo-
Mb/IHEHVE B XpaHEHETO Ha XWBOT-
HUTE e HeobxoaMMo Aa ce npoyyar
XpaHutesnHMTe nm kayvectsa (Khan

et al., 2013). B nogkpena Ha
MOCOYEHOTO ca pe3ynlratm B
n3cneaBaHuATa Ha Younas &

Yaqoob (2005) kouTo nokasear, 4e
nnesenyn moraTt ga UrpasTt 3Hauu-
TesiHa pons B XMBOTHOBBLACTBOTO,
aKo XUMWYHUAT WM CbCTaB €
yCTaHOBEH, 3a Aa ce dhopmynmpa
XpaHuTenHa WM CTOMHOCT KaTo
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(24.13%) was comparable with the
palatability of the hay from Medicago
sativa (22.73%) — a fact established also
in other previous studies. Medicago sativa
can be accepted as a standard in
determining the palatability of weeds.

Key words: weeds, palatability,
chemical composition

INTRODUCTION

In  conditions of organic

farming weeds are considered as
natural and an integral part of
agrophytocenoses. According to
Patriqguin et al. (1988) and
Clemens et al. (1994) in organic
farming conditions and at relatively
not so high density, the weeds can
play a positive role under the form
of assured food and habitat for the
common beneficial species in
agrobiocenoses. Although weeds
are often thought to be harmful, a
large  number of them are
consumed by animals as fodder
and by humans as green
vegetables and herbal medicines.

Before recommending the
utilization of weeds as
supplemental feeding of animals,
there is an urgent need to explore
their nutritional qualities (Khan et
al., 2013). In support of this are the
results of researches of Younas &
Yaqgoob (2005) which showed that
weeds could play a significant role
in livestock if their chemical
composition is known in order to
formulate their nutritional value as
fodder.



dypax. Crnopep aBTopuTE Ha TO3U
eTan cboupaHeTo 1 M3N0M3BAHETO
Ha nneBenutTe ce M3BbpLUBA Bb3
OCHOBa Ha (hopmMupaHaTa OT TAX
6uomaca, a He Ha XpaHuTefnHata
MM CTOMHOCT. MNMpoyyBaHuATa TPA6-
Ba fa ce HacoyaT KbM OHe3n OT
TAX, KOUTO ocurypsasar banaHcu-
paHO XpaHeHe, 3a fda ce nonyns-
pusnpar cpen gepmepute. Cno-
pea Younas & Yaqgoob (2005)
N3M0/I3BAHETO Ha MJIEBE/IUTE KaTo
dypax we gonpuHece u 3a noa-
AbpXaHe Ha HUCKa MIbTHOCT Ha
nnesesnHNTE acouvaumm nopagm
dhakTa,ue nnesenute ce cbbUpar
npean TAXHOTO OCEMEHSIBaHE.
BbnpocbT 3a LEeHHOCTTa Ha
nnesesiHATE BUAOBE MO OTHOLUEe-
H/MEe Ha TAXHaTa XpaHuTesHa CTon-
HOCT e AunckycuoHeH (BeHkos,
1981). Mo pgaHHM Ha Clap (1961),
Benkov (1981) n Kupwunos (1990)
HAKOW nneBenHn Bugose (Taraxacum
ssp., Plantago ssp., Amaranthus
SSp.) ce oTnuyaBaT C BWUCOKO
CbAbpXaHne Ha NPoTeWNH, MUHepa-
N N HAKOWU aHTUXpaHuUTesHU Be-
wecrsa. [pyrv BuaoBe ce OTOAr-
BaT OT XuBoTHute (Cirsium ssp.,
Sinapis ssp.). CbBpeMeHHUTe npo-
yuBaHWNA nokassar, Ye 3HaunTenHa
yacTt OT njeBesiMTe umar Aobpo
KayecTBO KaTo (hypaxkHU pacTeHus
M OTroBapAT Ha npenopbyunUTes-
HATE CTOMHOCTM B Aaxbute Ha
xnBotHute (Dora et al., 2008), HO
3a CbXasleHne nyo6smKyBaHUTe
[aHHN 3a XpaHuTenHara CTOMHOCT
Ha nnaeBesiHATE BUOOBE Ca Masiko
(Khan et al., 2013). Khan et al.
(2013) onpepnensar XuTHUTe niese-
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According to the authors nowadays
the collection and use of the weeds
was carried out on the basis of
their formed biomass and not on
their nutritional value. Therefore
the studies should be directed to
those of them that provide
balanced nutrition in order to be
popularized among the farming
community. According to Younas &
Yaqoob (2005) the use of weeds
as fodder would contribute to
maintenance of low density of
weeds associations due to the fact
that the weeds are collected before
forming seeds.

The issue of the importance
of weed species in regard to their
nutrition  value is debatable
(Benkov, 1981). According to
Clapp (1961), Benkov (1981) and
Kirilov (1990) some weeds species
(Taraxacum ssp., Plantago ssp.,
Amaranthus ssp.) are distinguish-
ed with high content of protein,
minerals and some anti-nutritional
substances. Other species
(Cirsium ssp., Sinapis ssp.) are
avoided by the animals.

Modern studies showed that a
significant part of weeds have a
good-quality as forage plants and
they meet the recommended
values in the rations of animals
(Dora etal., 2008), but unfortunate-
ly there is little published data for
the nutritive value of weed species
(Khan et al., 2013). Khan et al.
(2013) defined the grassy weeds
as an important source of fibres



1N KaTO BaXKeH U3TOYHUK Ha onb-
pn, a LWNPOKOSIUCTHUTE — Ha Mpo-
TenH n muHepanu. Cropepg Kalita
et al. (2007) n Dora et al. (2008)
MHOIO MNJIeBENN CbAbPXaT BUCOKU
KONmyectsa MUHEPasTHU efleMEeHTU
Heo6xoauMn 3a pacTtexa 1 pasBu-
TUETO Ha XMBOTHUTE. MUHEpa/IHK-
Te gedmunTi ca 4YecTo cpeLaHun B
XWBOTHOBBACTBOTO N B TOBA OTHO-
LLeHne HAKoOW nnesenn ca noaxo-
AAWN 33 enuMUHMpaHe nocnegu-
uuTe OT TO3M geduuut. Obaroro-
AvwHuTe npoy4ysaHua Ha Khan et
al. (2009, 2012, 2013) nokasBar,
4ye rossgMa vacT OT HaW-LUMpPOKO
pasnpocTpaHeHuTe MnseBenn B CBe-
ToBeH Mawab (Cynodon dactylon,
Chenopodium  album,  Sorghum
halepense, Convolvulus arvensis,
Rumex crispus, Amaranthus ssp.,
Portulaca oleracea) ca BugoBe c
6naronpusATeH XMMUYeH CbCTaB U ca
B CbCTOSAAHME [a OCUTYPAT 6anaHcu-
paHo XpaHeHe Ha XXMBOTHUTE.
XpaHuTenHara CTOMHOCT Ha
eanH doypax e noHsaTue, Koeto 06-
XBalla MHOro nokasatenu, B T.4. Xu-
MUYEH CbCTas, CMWU/IAEMOCT, KOHCY-
Mauus, €eHepruiHa u npoTemMHoBa
CTOMHOCT. Mexay no-ronsMa 4vact
OT nokasaTtenute cblyecTByBaTr 3a-
BMCMMOCTN U 4ype3 CTOMHOCTUTE Ha
eaunH rnokasaTten Moxe Aa ce Cbau
3a Opyrv KayeCTBEHW MokKasaTtenu,
KaTo eHepruitHa W nNpoTeMHoBa
XPaHUTE/STHOCT WAN KOHCymMauus Ha
dypaxa (Dulphy and Demarquilly,
1994; Knpunos, 2010). Upes cbluec-
TByBallara MnoNOXUTeNHa 3aBuUCU-
MOCT MeX/y KOHCYMUPAaHOTO KONU-
4yecTBO (ypax Mo BpemMe Ha r1aBHo-
TO AfeHe, NbPBOTO cfnen 3anaraHe
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and the broadleaf weeds as
source of protein and minerals.
According to Kalita et al. (2007)
and Dora et al. (2008) many weeds
contained high amounts of mineral
elements required for healthy
growth and development of
animals. Mineral deficiencies are
frequently encountered in livestock
and in this regard some weeds are
suitable  for eliminating the
consequences of this deficiency.
Longstanding researches of Khan
et al. (2009, 2012, 2013) showed
that a large part of the most
widespread weeds  worldwide
(Cynodon dactylon, Chenopodium
album, Sorghum halepense,
Convolvulus arvensis, Rumex
crispus, Amaranthus ssp.,
Portulaca oleracea) are
specieswith favourable chemical

composition and are able to
provide balanced nutrition of
animals.

The nutritional value of a

fodder is a concept which cover
many indicators including chemical
composition, digestibility,
consumption, energy and protein
value. There are dependencies
among most of the indicators and
by the values of an indicator it can
be deduced for other quality
indicators such as energy and
protein nutrition or consumption of
the fodder (Dulphy and
Demarquilly, 1994; Kirilov, 2010).
By existing positive correlation
between the quantity of consumed
feed during the main meal after,
the first after layingf the fodder,



Ha (pypaxa, 1 060 KOHCYMUPaHUS
3a peHAa ypax (Dulphy, 1971,
Kupunos, 1988) moxe pa ce cbau
3a HeroBara o6Lla KoHcymaLus.
Tasn 3aBMCMMOCT MOXe Jda ce W3-
nonsea npu onpegensiHe n cpaBHs-
BaHe arneTuTHOCTTa Ha (pypaxute
nomexay um (Gillet et al., 1983).
AneTUTHOCTTa € K/I40B (hakTop 3a
onpegensiHe Ha ka4ecTBOTO Ha nJe-
Be/N, Tbil KaTo XpaHUTe/NIHa CTOoM-
HOCT (BMCOKa UM HUcka) e 6e3 3Ha-
YyeHne, ako >XUBOTHUTE HE KOHCY-
mMupart nnesenHute Bugose (Abaye
et al., 2009).

LenTta Ha n3icnepsaHeTo e ga
ce CpaBHW XMMUYHUS CbCTas U ane-
TUTHOCTTA Ha HSAKOM 4YecTo cpella-
HW NieBenun B arpoueHo3nTe Ha qy-
PaXHW KyNTypu, OTrnexaaHun B ycno-
BMSI HA BUONOIMMYHO 3emepernme.

MATEPVANT N METO4U

O6ekT Ha npoyyBaHe ca
HAKOM OT OCHOBHUTE 3aresesimre-
N B arpoueHo3nTe Ha (pypaxHuTe
Kyntypu B pairioHa Ha [lneBeH:
6anyp (Sorghum halepense L.),
wup (Amaranthus ssp.), Kowpsiea
(Setaria ssp.), ThbcTtura (Portulaca
oleracea L.), MbpTBa KOMpuBa
(Lamium purpureum L.) n kaHagcka
3nonetHnya (Erigeron canadense
L.). OT BCceku BUA BbB (pasza
N3KNnacsiBaHe Ha XUTHUTE U ByTO-
HM3aumMsa Ha LUMPOKOIMCTHUTE NJie-
BE/IN € OKOCEHO A0CTATbYHO KOJIU-
4yeCTBO 3e/leHa Maca 3a u3Bexpga-
He Ha in vivo onuTM C OBHU OT
nopogata YepHornasa [1neBeH-
cka. EgHa vact oT Guomacarta e
M3Mnosi3BaHa Kato CBexa maca, a
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and the total consumed fodder per
day (Dulphy, 1971; Kirilov, 1988)
can be judged for its total
consumption. This dependence
can be used in determination and
comparison of palatability of fodder
between them (Gillet et al., 1983).
Palatability is a key factor in
determining the quality of weeds
since the nutritional value (high or
low) is irrelevant if animals do not
consume weeds species (Abaye et
al., 2009).

The aim of study was to be
compared the chemical
composition and palatability of
some commonly found weeds in
agrocenoses of fodder crops in
conditions of organic farming.

MATERIAL AND METHODS

Object of research were
some of the main weeds in the
agrocenoses of fodders crops in
the region of Pleven: johnsongrass
(Sorghum halepense L.), amaranth
(Amaranthus ssp.), setaria (Setaria
ssp.), sedum (Portulaca oleracea
L.), dead nettle (Lamium purpureum
L.) and canadian fleabane (Erigeron
canadense L.). Of each species at
stage of earing of grassy weeds
and budding of broadleaf weeds
was mown sufficient amount of
green mass for conducting of in
vivo experiments with rams of the
Pleven Blackhead Sheep breed.

One part of the biomass was used
as a fresh mass and another part



Apyra e u3cylleHa Ha C/TbHUe U e
npurotBeHo ceHo. CbC 3esieHaTa
mMaca W CeHOTO ca MpoBefeHu
CpaBHUTENHN ONUTK 3a onpepens-
He aneTUTHOCTTa Ha njeBenuTe
ypes T.H. MeToh .kadpeTepus Ha
acna“ (Gillet et al., 1983). B 1pu
nocnefoBaTeNlHN [OHW Ha >XMUBOT-
HUTE € npeaocTaBeH CBOOOAEH,
nHOnBMOyasieH W efHOBPEMEHEH
[OCTBIM 0 eHaKBW KosiMyecTBa oT
n3nuTBaHuTe pypaxun. OT 3eneHun-
Te doypaxn e 3anaraHo no 1.0 kg,
a oT ceHoto no 0.3 kg. CnegeHo e
06L0TO KO/IMYECTBO Ha 3a/10XKEHN-
Te 3a U3nuTBaHe oypaxu ga He e
no-mMasiko OT nosioBMuHaTa oOT
[HeBHaTa HOpMa CyxO BeLlecTBO,
KOeTo 6 KOHcymupan efvH OBEH
(TogopoB n agp., 2007). Mo konu-
4YeCTBOTO  KOHCymupaH  doypax
npes nbpeuTe 15 MUHYTU Ha Xpa-
HeHe e onpegesieHa aneTuTHoCTTa
Ha Bcekn pypax. KonmnyectsoTto
KOHCyMupaH dypax, o6wo oT
BCUYKN MpefoCTaBeHu  ypaxu
(nnesenu) e npueto 3a 100%, a no
KOHCYMVpPaAHOTO KO/JIM4ecTBO OT
BCEKM N/1eBE/ € U3YNC/IEH HETOBUS
OTHOCUTE/IEH [AAn  OT  06WoTo
KOHCYMMpaHO KosimyecTBO. KaTto
Hali-aneTuTeH ce onpegens To3u
dypax, OT KOWTO XMBOTHUTE ca
KOHCYMUpa/IM  HaW-ToNsSAMO  KOJN-
yecTBO. MonyyeHnTe CTOMHOCTK 3a
aneTUTHOCTTa Cca OTHOCUTEsIHU
BE/IMYMHK, BaMOHW 3a rpynara
CpaBHAABaHM ypaxu wn fgasar
obula npeacrtaBa 3a QypaxHuTe
UM kayectBa. Karto cpaBHuTesHA
XapakTepuctMka Ha nnesenute e
N3MOMI3BAHO CEHO OT JIILepHa,
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was sun-dried and hay was made.
With the green mass and hay were
conducted comparative trials to
determine palatability of the weeds
through so-called method
"cafeteria of manger" (Gillet et al.,
1983). In three consecutive days of
the animals was given free,
individual and simultaneous
access to equal amounts of the
tested fodders. Of the green
fodders was placed 1.0 kg, and of
the hay — 0.3 kg. It was traced for
that the total amount of the placed,
tested fodders not to be less than
half of the daily norm of dry matter,
which could consume a ram
(Todorov et al., 2007).

Through the quantity of consumed
fodder in the first 15 minutes of
eating was defined the palatability
of each fodder. The amount of
consumed fodder total from all
available fodders (weeds) was
accepted for 100% and through the
consumed amount by each weed
was calculated its relative share of
the total consumed amount.

As the most palatable was
determined this fodder from which
animals have consumed the

greatest amount. The obtained
values for palatability are relative
magnitudes, valid for the group of
compared fodders and provide a
general idea of their fodders
qualites. As a comparative
characteristic of weeds was used
hay from alfalfa, variety Pleven 6.



copt lNneBeH 6. OT Bcekn hypax
ca B3eTW NMpobu 3a XMMUYEH aHa-
nn3 (cypos npoteunH (CI1), cyposu
BnakHnHK (CB), nenesn, cypoBsu
Ma3HUHK (CM), 6e3a30THM eKC-
TpakTHu BelecTtBa (BEB), onpepe-
NleH no obwonpuetnte B MIHCTUTY-
Ta no dpypaxHute Kyntypu nabo-
paTtopHu metogun (AOAC, 2010).

PE3YNITATU N OBCBXOAHE

B Tabnuua 1 e npeacrtaseH
XUMUYHUA CbCTaB Ha 3e/ieHara
mMaca M CeHOTO OT nnesenute, C
KOUTO e u3BefeH eKCNepuMEHTHT.
MpOTEUHBT € OCHOBHa XpaHuTesI-
Ha CbCTaBKka, Heobxoamma 3a npa-
BW/IHOTO XpaHeHe Ha BCUYKU XW-
BoTHM (Khan et al., 2013). Bcuuku
XWBOTHU C€ HYXAAAT OT NPOTEUHN
3a usrpaxgaHe M Bb3CTaHOBABaHe
Ha TbKaHWUTe Ha TAMOTO Cu, 3a
HOopMasniHaTa (PyHKUMA Ha pasny-
HU eH3VMMW, XOPMOHW, BOAHUA 6a-
NaHc, TpaHcnopTa Ha XpaHUTesNHN
BELLEeCTBa, KakTo M 3a MYCKY/THU
cbobuwasar koHTpakuumn (Khan et
al., 2012). Roger et al. (2005), ue
NPOTEUHOBUAT AePUUUT € OCHOB-
HUAT (pakTop, OTrOBOPEH 3a Xpa-
HUTeNHaTa natonornsa. Konunyec-
TBOTO Ha CypOBMSA MNPOTEUH NpwU
pas3/iMvyHuTE M/eBeNiHn BUAOBE B
YC/IOBUATA Ha HACTOALWMSA eKcre-
PUMEHT Bapupa B LUMPOKU rPaHu-
un. C Hali-BUCOKO NPOTENHOBO Chb-
AbpXaHvne B 3e/ieHata maca ce
oTnmnyasa P. oleracea (20.56%),
cnegaHa ot E. canadense
(13.23%) n L. purpureum (13.15%),
KOeTO e npeanocTaBka 3a Bucokarta
MM XpaHWUTesIHa CTOMHOCT, a C HaW-
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Of each fodder were taken
samples for chemical analysis
(crude protein (CP), crude fiber
(CFb), ash, crude fat (CF) nitrogen
free extracts (NFE)) which was
determined by the generally
accepted methods (AOAC, 2010)
in Institute of Forage Crops.

RESULTS AND DISCUSSION
In Table 1 is presented the
chemical composition of green
mass and hay from the weeds,
with  which is conducted the
experiment. The protein is an
essential nutrient necessary for the
proper nutrition of all animals
(Khan et al., 2013). All animals
require protein for building and
recovery of the body tissues, for
the normal function of different
enzymes, hormones, water
balancing, the nutrient transport as
well as muscle contractions (Khan
et al., 2012).

Roger et al. (2005) reported that
the protein deficiency is the main
factor responsible for the nutritional
pathology. The amount of crude
protein in the different weed
species in conditions of the present
experiment ranged in wide limits.
With the highest protein content in
green mass was distinguished P.
oleracea (20.56%), followed by E.
canadense (13.23%) and L.
purpureum (13.15%), which is a
prerequisite  for  their  high
nutritional value, and with the
lowest content was Setaria ssp.



HUCKO CbabpxaHue e Setaria ssp. | (7.93%). Intermediate  position
(7.93%). MexaMHHO nonoxeHue | occupied Amaranthus Ssp.
3aemat Amaranthus ssp. (10.85%) | (10.85%) and S. halepense
n S. halepense (9.39%). (9.39%).

Tabnuua 1. XumMnyeH cbCTaB Ha NnneBesin (3eneHa Maca U ceHo), %

Table 1. Chemical composition of weeds (green mass and hay), %
Bupose/Species cni/cp CBn/CFb CM/CF Menen/Ash BEB/NFE
3eneHa macal Green mass
Sorghum halepense 9.39 28.12 1.94 7.09 53.46
Amaranthus ssp. 10.85 19.67 2.23 13.98 53.27
Setaria ssp. 7.93 27.87 1.72 13.21 49.27
Portulaca oleracea 20.56 15.72 4.14 20.68 38.91
Lamium purpureum 13.15 21.57 3.14 13.55 48.59
Erigeron canadense 13.23 22.98 3.25 11.77 48.77

CeHo/ Hay
Medicago sativa 16.92 27.53 1.41 8.14 46.00
Sorghum halepense 6.64 29.05 1.98 6.91 55.42
Amaranthus ssp. 12.54 20.63 1.71 13.07 52.05
Setaria ssp 13.32 22.35 3.08 13.06 48.19
Portulaca oleracea 18.34 14.57 3.48 23.23 40.38
Lamium purpureum 18.47 16.83 2.92 14.84 46.94
Erigeron canadense 13.76 21.57 2.49 11.21 50.97

BnakHUHHUAT cbCTaB Ha qoy-
paXuTte e OT CbLLUEeCTBEHO 3Haue-
HMe, Tbi KaTo NpouechbT Ha dep-
MeHTaumsa B Tbpbyxa npeobpasy-
Ba B/IAaKHUHUTE B MaCTHU KUCEsn-
HW, KOUTO OCuUrypsiBaT rnoseye OT
70% OT eHepruaTa Ha NPexuBHU-
Te XuBoTHM (Khan et al., 2013).
HawwnTte pesyntatute nokassar,
ye CbAbpXaHVMETO Ha CypoBu
BNakHMHW Bapupa oT 15.72 pgo
28.12%, kaTO MakcuMasiHu CTOM-
HOCTM ca YCTaHOBEHM Tnpu S.
halepense n Setaria ssp. (CboT-
BeTHO 28.12 n 27.87%). BucokoTto
CbAbpXaHNe Ha BNakHMHU OKa3Ba
BIMAHNE HA NOEMAaHeTo U cMuiae-
MOCTTa Ha doypaxka 1 MHOTO CUJTHO
ce B/MsAe OT (pa3aTa Ha passuTue
Ha nnesenuTte (Khan et al., 2013).

Fiber composition of fodders
is essential because the process
of fermentation in the rumen
converts fibers into fatty acids,
which provide more than 70% of
the energy of ruminants (Khan et
al., 2013).

Our results showed that the
content of crude fibers ranged
from 15.72 to 28.12%, as
maximum values were established
in S. halepense and Setaria ssp.
(respectively 28.12 and 27.87%).
The high fiber content affects feed
uptake and digestibility of feed and
it is strongly influenced by the
stage of development of the
weeds (Khan et al., 2013).
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CbabpxaHMeTo Ha nenen,
KOeTO e WHAEKC Ha MUWHEepPasIHOTO
cbabpxaHue (Khan et al., 2012), n
CbAbpPXaHNEeTo Ha CypoBU Ma3HU-
HWN ca Hal-BMcoku npu P. oleracea
(cvoTBeTHO 20.68 1 4.14%) kaTo B
CpaBHeHWe C OCTaHa/MTe Mpoyuy-
BaHW NJeBeNHN BUA0BE npesuLle-
HMeTo e cpefdHo ¢ 68.6 n 73.5%
CboTBeTHO. C NOBMLUEH CUHTE3 Ha
nenen M CypoBM MasHUHU ce
Xxapaktepusnpa n 6uomacarta Ha
Lamium purpureum n Amaranthus
ssp. Mopo6HU JaHHN npu
Amaranthus ssp. ca CbOob6LeHN OT
PospiSil et al. (2009), kouTo
yCTaHOBSABAT CbLLO, Ye Haj3emMHaTa
6uomaca Ha BugoseTe Amaranthus
SSp. NpeBuLLIaBaT No KayecTBO Tasn
Ha  COpro-cyJaHKoBuM  Xxubpuau
(Sorghum bicolor x S. sudanense).

AHaNM3bLT Ha JdaHHuTe no
OTHOLUEHNEe Ha XUMWUYHUSA CbCTaBs
Ha cyxara nnesesnHa 6uomaca
nokasega TeHOeHUUn 6/M3Kn [0
yCTaHOBEHUTE  nNpu  3efieHaTa
mMaca: C Hanl-6naronpuaTeH cbCTaB
ce xapaktepusmpa P. oleracea,
cnepBaHa L. purpureum, E.
canadense wn Amaranthus ssp.
JllouepHoOBOTO CeHO B cpaBHeHue
CbC ceHOTO Ha P. oleracea u L.
purpureum ce oOT/M4YaBa C MoO-
HACKA  XpaHWTeslHa  CTOWMHOCT,
OCHOBaBalla Ce Ha MNOHWKEHO
CbAbpXaHWe Ha NpPoTenH, Mas3HUHU
M nenen un MNOBULIEH CUHTE3 Ha
CypoBu BnakHuHW. Abaye et al.
(2009) cbLlo cbobWABAT, Ye HSKOU
nnesenv (Ambrosia artemisiifolia,
Chenopodium album) nmat xpaHu-
TeslHa CTOMHOCT Mo-ronisiMa um

The ash content, which is an
index of the mineral content (Khan
et al., 2012), and crude fat content
were the highest in P. oleracea
(respectively 20.68 and 4.14%) as
compared to the other studied
weed species the exceeding was
average with 68.6 and 73.5%
respectively.  With increased
synthesis of ash and crude fat and
was characterized the biomass of
Lamium purpureum and
Amaranthus ssp. Similar data for
Amaranthus ssp. are reported by
Pospisil et al. (2009), which also
established that the above-ground
biomass of the species Amaranthus
ssp exceed the quality of this of
sorghum hybrids (Sorghum bicolor
x S. sudanense).

Analysis of the data
regarding the chemical
composition of the dry weed
biomass showed trends similar to
those established in regard of the

green mass: with the most
favorable composition was
characterized P. oleracea,

followed by L. purpureum, E.
canadense and Amaranthus ssp.
Alfalfa hay compared to hay of P.
oleracea and L. purpureum was
distinguished by a low nutritional
value, based on a reduced content
of protein, fat and ash and on
increased synthesis of crude fiber.
Abaye et al. (2009) also reported
that some weeds (Ambrosia
artemisiifolia, Chenopodium
album) have nutritional value
greater or equal to the high
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paBHa Ha xpaHuTesnHara CTOMHOCT
Ha  BMCOKOKa4yeCTBEHW BUAOOBE
KaTo ntouepHa.

Cnopep, Abaye et al. (2009)
KayecTBOTO Ha efuH nnesen uim
hypax HAMa HWKakBa CTONHOCT
aKo XXMBOTHUTE HAMa Aa r0 KOH-
cymupart. Hakonko dpakropa Bnvs-
AT BbPXY aneTUTHOCTTa Ha pacTte-
HUATA, BK/IOUYMTENHO TEKCTypa,
06/INCTEHOCT, TOPEHE, CbAbpXKa-
HVe Ha Boja, Ha/lnume Ha Bpeau-
Tenn n xmmumyeH cbctasB (Ball et
al.,, 2001). OdaHHuTe 3a anetut-
HocTTa (MpeanoyMTaemMocTTa) Ha
nnesenuTe, ornpegesieHa C OBHU
OoT nopopgata YepHornasa I[1ne-
BEHCKa nokassaT Mo-BMCOKa arne-
TUTHOCT Ha 3eneHarta maca Ha E.
canadense, L. purpureum, P.
oleracea u S. halepense (Ta6nvua
2). C Hucka aneTtuTHOCT ca
Amaranthus ssp. n Setaria ssp.
Mo-Huckarta aneTuTHOCT Ha
Amaranthus ssp. kato 3eneHa
mMaca e YyCTaHOBEeHUW W B Apyru
Halwwn npegxoaHu un3cnenBaHus
(Knpunos un  HaHeBa, 1988;
Kupunos, 1990), a Ta3n Ha Setaria
SSp. Ce [Ab/IKM BEpPOATHO Ha
rpyéute BAAcKMHKM NO KnacuyeTtarta
Ha pacTteHusTa (http://www.agro-
consultant.net/, 2012). B no-
KbCHUTE dpa3n Ha 3pesiocT Setaria
SSp. MOXe Aa npean3srka CTomaTuT
(Bb3nasieHre Ha ycTHaTa nurasuua)
n canueaums (CU/IHO C/IHOHKOOTAE-
NSIHE) NPW XMBOTHWTE, Nopagn Koe-
TO HEMHOTO M3M0/3BaHe € Npenopb-
YMTENHO B MO-PaHHM (PEHONOTNYHY
hasn.

nutritional value of high-quality
species such as alfalfa.

According to Abaye et al.
(2009) the quality of a weed or
fodder has no value if animals are
not going to consume it. Several
factors affect the palatability of the
plants, including texture, leafiness,
fertilization, water content, the
presence of pests and chemical
composition (Ball et al., 2001).

The data for palatability
(preference) of weeds, determined
with rams of the Pleven Blackhead
Sheep breed, showed higher
palatability of the green mass of E.
canadense, L. purpureum, P.
oleracea and S. halepense (Table
2). With low palatability were
Amaranthus ssp. and Setaria ssp.

The lower palatability of
Amaranthus ssp. as green mass
was found in our other previous
studies (Kirilov and Naneva, 1988;
Kirilov, 1990) and that of Setaria
ssp. was probably due to the
rough fibers on ears of the plants
(http://www.agro-consultant.net/,
2012).

In the later stages of maturity
Setaria ssp. can cause stomatitis
(inflammation of the oral mucosa)
and salivation (strong salivation) in
the animals, which is why their use
IS recommended in earlier
phenological stages.
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Tabnuua 2. ANeTUTHOCT Ha 3e/IeHa Maca 1 CeHo OT naesenn, %
Table 2. Palatability of green mass and hay of weefs, %

Bunpose/Species 3eneHa maca/Green mass CeHo/Hay
Sorghum halepense 16.07+3.32 (12.62)* 9.75+£2.90
Amaranthus ssp. 9.66+1.39 (31.23) 24.13+6.86
Setaria ssp. 6.34+6.95 (9.99) 7.72+3.14
Portulaca oleracea 17.88+3.79 (2.33) 1.80+1.88
Lamium purpureum 20.21+9.52 (22.13) 17.10+4.38
Erigeron canadense 29.84+3.57 (21.70) 16.77+8.50
Medicago sativa 22.73+5.06
* B CKOOW ca AafeHn CpaBHUTETHUTE AaHHU camo Mexay nnesenute
in brackets are given comparative data only among weeds

CyweHeTo Ha nnesenute The drying of weeds
NPOMEHs1 aneTuTHOCTTa Ha npo- | changed the palatability of studied
yuBaHnTe Bugose. CeHOTO OT species, The hay from
Amaranthus ssp. € CbC 3Ha4YUTesHO | Amaranthus Ssp. has a
no-B1coka aneTutHocT (31.23%) oT | significantly  higher  palatability

Tasn Ha ocCTaHa/MTe n/eBenu,
cnepBaHo OT ceHoTo Ha L.
purpureum (22.13%) n E.

canadense (21.70%). TpsibBa ga ce
oTOenexun Huckara aneTUTHOCT Ha
cyxata maca Ha P. oleracea, kosiTo
BEPOSATHO Ce Ab/DKM Ha (pakta, 4ve
febennte n coyHu ctvbna n nucta
CbXHaT MHOM0 NPoAb/IXUTENHO (3-4
ceAMuLn), KOETO BEPOATHO MOHUXA-
Ba BKycoBuTe U KayecTBa B cpas-
HeHVe C Te3n Ha 3e/ieHaTa Mmaca.
MHTepec npeacTtaBnsasa v dpakrta,
ye aneTuMTHOCTTA Ha CEeHOTO OT
Amaranthus ssp. (24.13%) e cbnoc-
TaBMMO C aneTUTHOCTTa Ha CEeHOTO
oT Medicago sativa (22.73%).
Mopo6bHu pesynTtatn ca CbOoOLLEHU
n ot apyrm asTopu (Abaye et al.,
2009).

Kato ugno, TeHAeHUuATa
yCcTaHOBeHa npu aneTUTHOCTTa Ha
CEHOTO He cneaBa TeHAeHUMATa
Mo OTHOWEHME Ha XUMWUYHUSA
CbCTaB Ha njieBenute T.e nneBse-
nnTe ¢ no-6naronpusTed XMMMUYeH
CbCTaB, pPecneKkTMBHO MO-BMCOKa

(31.23%) than the hay of other
weeds, followed by the hay of L.
purpureum (22.13%) and E.
canadense (21.70%). It should be
noted the low palatability of dry
mass of P. oleracea, which is
probably due to the fact that the
thick and juicy stems and leaves
dryed very long (3-4 weeks), which
probably reduces its taste in
comparison with those of the
green mass. Interesting is the fact
that the palatability of the hay from
Amaranthus ssp. (24.13%) was
comparable with the palatability of
the hay from Medicago sativa

(22.73%). Similar results were
reported by other authors (Abaye
et al., 2009).

In  general, the trend
established in regard of the
palatability of the hay is not

following the trend with regard to
the chemical composition of
weeds i.e. the weeds with more
favorable chemical composition
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XpaHuTesnHa CTOMHOCT, He ce
npegnoynTaT oT XWBOTHMTE B MO-
ronama creneH. Heobxogumn ca
AOMb/IHUTESTHN  M3CNefBaHus  3a
paswupsiBaHe CnekTbpa Ha NpoyY-
BaHWTE N/IEBE/THN BUAOBE U onpe-
AeNsiHe Ha TeXHUS XMMWYEH CbC-
TaB, XpaHWTeNHa CTOMHOCT W
npeanoYMTaemocT OT pas/InyHuUTE
rPynu XMBOTHUTE.

N3BOAN
npOBe,ﬂ,eHl/lFlT EeKCnepunMmeHT
nokassa, 4e rnpoyvyBaHUTE MJ1EBE/IN

Portulaca oleracea, Lamium
purpureum, Erigeron canadense,
Sorghum halepense, Amaranthus

Ssp. n Setaria ssp. ca agvsu. C
Hal-6naronpusaTeH XMMUYeH CbCTaB
Ha 3e/fleHaTa Maca W CeHOTO
(BkNOuBaL, CbAbpXaHWe Ha CypoB
NMPOTEVH, CYpPOBMW BJIaKHWHW, Ma3HU-
HU 1 nenen) ce xapakrepusupar P.
oleracea, L. purpureum, E.
canadense n Amaranthus ssp.

C Hail-BMcOKa aneTMTHOCT Ha
3esieHaTa mMaca ca E. canadense,
L. purpureum, P. oleracea un S.
halepense. CyweHeTo Ha nneBe-
nmMTe NpoOMeHs TAxHaTa aneTuT-
HOCTTa KaTo paHXupaHeTo e B
cnegHus pen:  Amaranthus ssp.
(31.23%), L. purpureum (22.13%),
E. canadense (21.70%), S.
halepense (12.62%), Setaria ssp.
(9.99%), P. oleracea (2.33%).

AneTnTHOCTTa Ha CEeHoTo OT
Amaranthus ssp. (24.13%) e
CbMNOCTaBMMO C aneTUTHOCTTa Ha
ceHoto oOT Medicago sativa
(22.73%) — (pakt yctaHOBEH U B
Apyrv  nNpeaxofHn  npoyysaHus.

respectively  higher  nutritional
value, are not preferred by the
animals in a greater extent.
Further researches are needed to
expand the spectrum of studied
weed species and to determining
their chemical composition,
nutritional value and the
preference of different groups of
animals.

CONCLUSIONS

The conducted experiment
showed that the studied weeds
Portulaca oleracea, Lamium
purpureum, Erigeron canadense,
Sorghum halepense, Amaranthus
ssp. and Setaria ssp. are edible.
With the most favourable chemical
composition (including  crude
protein, crude fibre, crude fat and
ash) were characterized P.
oleracea, L. purpureum, E.
canadense and Amaranthus ssp.

The highest palatability of
green mass had E. canadense, L.
purpureum, P. oleracea and S.
halepense.The drying of weeds
changed their palatability as the
ranking was in the followed order:
Amaranthus ssp. (31.23%), L.
purpureum (22.13%), E.
canadense (21.70%), S. halepense
(12.62%), Setaria ssp. (9.99%), P.
oleracea (2.33%).

The palatability of hay from
Amaranthus ssp. (24.13%) was
comparable with the palatability of
the hay from Medicago sativa
(22.73%) — a fact established also
in  other  previous  studies.
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Medicago sativa moxe pga ce
npuemMe kaTo ctaHzapT npu onpe-
[eNnsiHe aneTMTHOCTTa Ha NeBesn.
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Medicago sativa can be accepted
as a standard in determining the
palatability of weeds.
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PE3IOME

Monckute onNMTM ca MpPOBEAEHU
npe3 nepunoga 2008-2010 B ONUTHOTO
none Ha WHCTUTYT N0 dypaxHute
KynTypw MneBeH c Tpu copTa OT
cypaHka (Sorghum sudanense (Piper)
Stapf.) ¢ pasnnueH npousxop Kazitachi
(AAnoHus), Vercors (CALL) n BopoHexckas
9 (Pycus).

Llenta Ha u3cneaBaHeTo e, ga ce
onpefenu ontuMmasHata BUCOYMHA Ha
pacTeHusiTa 1 peHogasata OT pasBuTHe-
TO Npu TpUTE copTa CcygaHka c ornepg us-
non3BaHeTo MM Kato hypax, B 3aBuUCK-
MOCT OT X0fa Ha MNPOMEHMTE B KOMU-
YEeCTBEHOTO CbAbpXaHue Ha UuaHru-
KO31au B THX.

YcTaHoBeHO e, Ye ¢ CopT Kazitachi
MOXe fOa ce u3nonsea 3a qypax BbLB
peHopaza netn smct (BBCH-15) n
BMCOYMHA Ha pacTeHudATa ot 18.5 go 21.9
cm, pokato Vercors u BopoHexckasa 9
mMoraT ga 6bgar m3nonseaHu 3a hypax,
6e3 pucKk  OT  WMHTOKCUKaumMs  Ha
cesickocTonaTcknTe XNBOTHM BbB
dpeHohasm OT Hayaslo Ha WU3MET/IABaHe
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SUMMARY

The trials were carried out during
the period 2008-2010 in the experimental
field of the Institute of Forage Crops -
Pleven with three varieties of Sudan grass
(Sorghum sudanense (Piper) Stapf.) with

different  origins Kazitachi  (Japan),
Vercors (USA) and Voronezhskaya 9
(Russia).

The aim of this study was to
determine the optimal height of the plants
and growth stage the development on the
three varieties Sudan grass for use as
forage, depending on the the course of
the changes in the quantitative content
cyanogenic glycosides in them.

We have established that variety
Kazitachi can be used as forage in growth
stage 5 leaves (BBCH-15) and plant
height of 18.5 to 21.9 cm, while Vercors
and Voronezhskaya 9 may be used to
forage without the risk of intoxication of
livestock in growth stage Flag leaf sheath
opening (BBCH-47) to Full flowering
(BBCH-63+67) and the height plants from



(BBCH-47) go ubtex (BBCH-63+67) n
BMCOYMHA Ha pacTeHusaTa ot 138.9 go
271.8 cm. HaTpynBaHeTO Ha LMWaHI/INKO-
3mam no peHodpasn OT pas3BUTUETO Ha
cyfaHkata € BbB BMCOKA oOTpuuarenHa
KopenaumoHHa 3aBMCMMOCT OT AMHaMUKa-
Ta Ha HapacTBaHe Ha Kyntypata — r
Bapupa B rpaHuumute -0.920 go -0.992.

Kazitachi moxe ga 6bae nsnonssaH
B ObOelym CenekuMoHHM nporpamu, Kato
[OHOp nopajn, HUCKOTO CU CbAbpXaHue
Ha UWaHINIMKO3MgNW B Hag3eMHaTa Cu
6uomaca BbB (hbeHohasza netm UCT
(BBCH-15), cboTBeTCTBaLLa HAa BUCOUYMHA
Ha pacteHuata ot 185 pgo 21.9 cm
pokato Vercors n BopoHexckasa 9 morar
Aa 6baat n3non3eaHu 3a oypax 6e3 puck
OT VHTOKCMKaUMA Ha cenckocTonaTtckuTe
XWBOTHN BBbB (heHodasn BBCH-47 pno
BBCH-63+67 1 BMCOYMHa Ha pacTeHuATa
0T 138.9 go 271.8 cm.

KntovoBu oymu: cyaaHka
(Sorghum sudanense (Piper) Stapf.),
LMaHIIMKO3NaN, BUCOYMHA Ha pacTeHuaTa

yBO/.

[pe3 nocnepgHuTe pecetune-
TMA B bbsirapua ce yctaHoBsiBaT
TpaliHU U3MEeHeHUs B KIMMaTU4HU-
Te YC/oBuA, wu3passsaliyn ce B
noByvLLaBaHe Temneparypata Ha
Bb3yXxa W 4YecTo HacTbnBawm
3acyllaBaHusa npes JIeTHUA CEe30H.
ToBa e npegnoctaBka 3a no-
WHTEH3UBHOTO W3MN0JI3BAHETO Ha
cyfaHkata M COprocyfaHKoBuTe
Xmépugn 3a NpoOu3BOACTBO Ha
doypax, cunax n ceHo B nepuoga
Ha NeTHUTe genpecun nNpu MHOro-
rOAMLLIHUTE XUTHU dDYpPaXKHN TPEBU
(CnaHeB n Kos., 2011; KUKUHAOHOB
n kon., 2015; Smith and Federiksen,
2000; Kikindonov et al., 2008).

CypaHkarta (Sorghum
sudanense (Piper) Stapf.) e
efHOroaMwWHa doypaxkHa Kyntypa,
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1389 to 271.8 cm. The content of
cyanogenic glycosides in fresh biomass
by growth stage and development of
Sudan grass is very high negative
correlation according dynamics of growth
of culture —r ranges -0.920 to -0.992.

Variety Kazitachi can be used as
forage in future breeding programs, as a
donor because, low content of cyanogenic
glycosides in their aboveground biomass
in growth stage five leaves (BBCH-15)
and plant height of 18.5 to 21.9 cm, while
Vercors and Voronezhskaya 9 may be
used to forage without the risk of
intoxication of livestock in growth stage
BBCH-47 to BBCH-63+67 and the height
plants from 138.9 to 271.8 cm.

Keywords: Sudan grass (Sorghum
sudanense (Piper) Stapf.), cyanogenic
glycosides, plant height

INTRODUCTION

During the last decades in
Bulgaria establish lasting changes
in climatic  conditions  with
increasing air temperatures and
frequently  occurring  droughts
during the summer season.

These conditions are prerequisite
for more intensive use of Sudan
grass and Sorghum x Sudan grass
hybrids in the production of forage,
silage and hay during the summer
depression in perennial forage
grasses (Slanev et al., 2011; Smith
and Federiksen, 2000; Kikindonov
et al., 2008; 2015).

Sudan grass  (Sorghum
sudanense (Piper) Stapf.) is a
annual grass. It is a adapted to low



KOATO € aobpe agantupaHa KbM
3acyllaBaHe, Hucka atmocepHa
BIQXKHOCT M HeB3UCKaTes/lHa KbM
nouseHoTo nnogopoaue (Kertikov,
2007; Kikindonov et al., 2013).
Cnopep, npoyyBaHusiTa Ha
Vogel et al. (1987), Wheeler
(1994), Ramos et al. (1998), Sher
et al. (2002) n Zahid et al. (2012)
BMAoOBeTe OT pog Sorghum morat
Aa 0bAaT TOKCUYHM 3a XUBOTHUTE,
npu onpegesieHn arpokIMMaTuyHn
n egaduyHM  YCNoBuUS  KOUTO
onpefenaT yBe/MyaBaHe CbAbp-
YX@HMETO Ha LMaHIIMKo3nam B TsX.
B HayanHute eTanu OT
pa3BUTMETO CU CyfaHKaTa HaTpymn-
Ba UMAHIIMKO3MAW, KOWUTO Morat
Aa npeamsBukaT TOKCU4YeH ecdbekT
MPW HSAKOW CEeJICKOCTOMAHCKN XU-
BOTHM (Gorashi et al., 1980; Fjell et
al., 1991; Montagner et al, 2005).
TOKCUYHMAT eqpekT ce Ab/DKM Ha
umMaHBogopoAHaTa KucesimHa, Kosi-
TO ce ocBoboXpaBa Mpu €H3UM-
Hata xuaponumsa Ha MKosuanTe
(Vough and Cassel, 2002).
CbAbpXaHMeTo Ha UuaHru-
KO3uan npu cygaHkata € Hai-
BMCOKO B cBexaTa 6umomaca npu
M1aauTe pacTeHuss W B HaW-
mMfaguTe siucta, KOMTO ca C Haii-
CUNIHa 06MsAHa Ha Bellec-TBara,
fokato B no-ctapute sucta MU
CTbONa, KakTo U B cyxata 6momaca
€ 3HauynTenHo no-Hucko (Adewusi,
1990).
Nguyen and Quintana (1979);
Kim (1987); Wheeler (1994);
Kumar and Devender (2010) cb06-
LiaBaT, 4Ye C yBesimyaBaHe nepwuo-
[la Ha Beretauus M ¢ HapacTBaHe
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atmospheric humidity and
unpretentiousness to soil fertility
(Slanev et al., 2011; Kikindonov et
al., 2008; 2013; 2015).

According Vogel et al. (1987),
Wheeler (1994), Ramos et al.
(1998), Sher et al. (2002) and
Zahid et al. (2012) species of the
genus Sorghum may be harmful
for livestock under certain agro-
climatic and edaphic conditions,
that determine the increased
content of cyanogenic glycosides
in them.

In the early growth stages of
development the Sudan grass
contain cyanogenic glycosides,
and accumulate which can cause
toxic effects in some farming
animals (Gorashi et al., 1980; Fjell
et al, 1991; Melo, 2003;
Montagner et al., 2005). The toxic
effect is due to hydrocyanic acid
which is released in the enzymatic
hydrolysis of the glycoside (Vough
and Cassel, 2002).

Content of cyanogenic
glycosides at 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).

Nguyen et al. (1979); Kim
(1987); Wheeler et al. (1990);
Kumar and Devender (2010)
reported that with the increase of
the growing season and the



Ha pacTeHuMsaTa Ha BUCOYUHA,
CbAbpPXaHNETo Ha LMaHrnnkosnam
B TAX Hamanssa. BapupaHeTo B
CbAbpPXaHNETo Ha LMaHrnnkosnam
B HaasemHata Ouomaca npu
COpTOBETE CcyAdaHkata CBbp3aHo U
C reHetnyHu pasnmuua (Gleadow
and Woodrow, 2002).

Llenta Ha npoyyBaHeTo € fa
ce onpegenu ontumanHara BUCO-
ynHa n peHopasa OT pas3BUTMETO
Ha TpW copTa cydaHka C ornep
N3N0N3BaHETO MM KaTo doypax, B
3aBMCMMOCT OT XoJa Ha npome-
HUTE B KO/IMYECTBEHOTO CbAbpXa-
HWe Ha LMaHrNnKo3nam B TAX.

MATEPUAN N METOAON

EkcnepymeHTanHa paboTta e
npoBegeHa npes nepuoga
2008-2010 B oOnMUTHOTO noJsie Ha
NHCTUTYT NO chypaxHUTe KyNTypw -
MneseH  (43° 37° 70.80"N,
24°45'36.34”E), npu Hagmopcka
BMcounHa ot 150 go 200 m n cnab
tOXKEH HaK/OH.

O6eKT Ha nscneaBaHe ca Tpu
copta OT cygaHka (Sorghum
sudanense (Piper) Stapf.) c pas-
NIM4eH npousxon, Kazitachi
(AnoHusa), Vercors (CALWL) wu
Voronejskaya 9 (Pycusa) nanutaHu
B YC/1I0BUATA HA CPaBHUTE/IEH ONUT
c 20 myTtaHTHM chopmu (B Tpu
NMOBTOPEHUA M TOSIEMUHA Ha OMNUT-
HaTa napuesnka 5m?).

BucounHata Ha pacteHusaTa e
onpegensHa no deHodasn oT
pasBMTMETO Ha KynTypara, 4pes
n3MepBaHe BUcCo4YMHaTa Ha 25
pacTeHus B YeTMPKU NOBTOPEHMUS 3a
BCMYKM BapuaHTu Ha onuta. Hapg-
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increase in plant height the
cyanogenic glycosides content
ultimately decreases. Variation in
the content of cyanogenic
glycosides in aboveground
biomass in Sudan grass is also
associated by genetic differences
(Gleadow and Woodrow, 2002).

The aim of this study was to
determine the optimal height and
growth stage the development of
three varieties Sudan grass for use
as forage, depending on the the
course of the changes in the
quantitative content cyanogenic
glycosides in them.

MATERIAL AND METHODS

The experimental work was
conducted during the period
2008-2010 at the experimental
field of the Institute of Forage
Crops in Pleven, Bulgaria (43° 37’
70.80”N, 24°45'36.34"E), at 150 to
200 m altitude and weak southern
slope.

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)
tested in a comparative trial of 20
mutant forms (with three
replications and plot size 5m?).

The height of plants s
determined by growth stages by
the development of culture, by
measuring the height of the 25
plants in four replicates for all
treatments of the experiment.
Aboveground biomass of the



3emMHaTa 6uomaca OT HaJINyHUTE
COpTOBE CyAaHka e CcbbupaHa
paHAOMM3NPaHO OT BCEKM COPT BbB
(peHopaza netn nuct (BBCH-15),
ceamun-ocmn  nuct  (BBCH-17+18),
Hayano Ha nsmetnsasaHe (BBCH-47)
n ubrex (BBCH-63+67) (Meier,
2001). He cenapu-paH pacTtuTesieH
mMaTepuasn OT Ha-SIMYHUTE COpPTOBE
CyfaHKa e Haps-3aH Ha Ab/KUHa —
0.5-1.0 cm.

B na6oparopHu ycnosus 6e-
LUe U3BBbPLUEH aHa/IM3 Ha NPo6Kn OT
HaJ3emMHa ceexa bnomaca oT cop-
TOBeTe cyfaHKa, 3a onpefensHe
CbAbPXaHNETO Ha LNaHrInMKo3nam
(otyetenn B mg/100 g cyxo
BeLLeCcTBO) No meToga Ha Ermakov
et al. (1987), a cbabpXaHMeTo Ha
nNacTUAHNW NUIMEHTU B JiMctarta
(mg/100 mg cBexa 6uomaca) e
onpefensHo no 3efeHcKuid  un
Morunesa (1980) no cheHodrasn ot
pasBMTMETO Ha pacTeHuATa 3a
BCUYKN BapuaHTh Ha onuTa.

MpoUeHTbT Ha HamasiaBaHe
(IR) cbaobpXaHMEeTO Ha LWaHI/InKo-
3nauTe B Hag3emMHaTta bromaca Ha
cypaHkata no dgpeHodhasn oT pas-
BUTMETO U e onpeensH no ajan-
TupaHata ¢opmyna Ha Ahn and
Chung (2000). MNMonyyeHute pesyn-
Tatu ca o6paboTeHn maremartuko-
CTaTUCTUYECKN C  MporpamHuTe
npoayktn STATGRAPHICS Plus for
Windows Ver. 2.1 n Statistica Ver. 10.

PE3YJITATU N OBCBXXOAHE

B HavyanHute etann OT
passutneto (BBCH-15) cygaHkata
(Sorghum  sudanense  (Piper)
Stapf.) HaTpynBa Mo-ronsiMo Kosu-

available varieties Sudan grass is
collected randomized from each
variety in growth stage five leaves
(BBCH-15), seven-eight leaves
(BBCH-17+18), Flag leaf sheath
opening (BBCH-47) and Full
flowering BBCH-63+67 (Meier,
2001). No separated aboveground
biomass of the available varieties
Sudan grass was chopped to the
length of 0.5-1.0 cm.

Samples of aboveground
fresh biomass of Sudan grass
varieties were analyzed in
laboratory condition to determine
content of cyanogenic glycosides
(mg/100 g dry mather) by method
of Ermakov et al. (1987) and
plastid pigments content in leaves
(mg/100 mg fresh weight) was
determined by Zelenskii and
Mogileva (1980), according growth
stage of development on the plants
for all treatments of the study.

The percentage of reduction
(IR) of content cyanogenic
glycosides in aboveground
biomass of Sudan grass in growth
stage from development plants
was determined by the adapted
formula by Ahn and Chung (2000).
The collected data were analyzed
using the software STATGRAPHICS
Plus for Windows Ver. 2.1 n
Statistica Ver. 10.

RESULTS AND DISCUSSION
In  the initial stages of
development BBCH-15 of the
Sudan grass (Sorghum sudanense
(Piper) Stapf.) accumulates a



4YeCTBO LMaHI/NKO3NAM B HaA3eM-
HaTa cu 6uomaca — oT 29.83 pgo
138.65 mg/100 g cyxo BeLLeCcTBO.
C ypbnxkaBaHe Ha nepuoja Ha
Beretauus n HapacTtBaHe Ha BUCO-
ynHa Ha pacTeHusaTa, CbAbpxa-
HMETO Ha LUMaHrnkosngu npu
BCUYKM COPTOBE Cy[aHKa, Hamass-
Ba cpegHo oT 41.8 po 86.0%
(Purypa 1 n Tabnuuya 1).

larger amount of cyanogenic
glycosides in aboveground
biomass — from 29.83 to 138.65
mg/100 g of dry matter. By
increasing the period of vegetation
and the increase plant height, the
contents of cyanogenic glycosides
for all tested varieties Sudan grass
reduces average of 41.8 to 86.0%
foer-(Figure 1 and Table 1).
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Kazitachi BopoHe+ckan 2

Voronezhskaya 9

dur. 1. CbabpxaHne Ha unaHriankosngm (mg/100 g cyxo BewecTBO) M MNPOLUEHT Ha
HamansiBaHe no heHodasn (IR) OT pa3BUTMETO Ha cygaHkaTa, cpegHo 3a 2008-2010
rognHa

Fig.1. Content of cyanogenic glycosides (mg/100 g of dry matter) and percentage of
reduction (IR) according to growth stage and development of Sudan grass, average
for the 2008-2010

NereHpga: CG — cbabpXaHne Ha umaHravkosngum (mg/100 g cyxo BewecTBO); IR — mpoueHT Ha
HamasisiBaHe LMaHrnMkosuauTe no gpeHodpasv 0T pa3BUTUETO Ha CyfaHKaTa.

Legend: CG — content of cyanogenic glycosides (mg/100 g dry matter); IR — Percentage of reduction on
cyanogenic glycosides according to growth stage from development of Sudan grass.

Tabnuua 1. CbabpXaHue Ha UMaHINMKO3MAM npu cypaHka (mg/l00 g cyxo
BELEeCTBO) B 3aBMCUMOCT OT dheHOha3nTe OT pasBuTue

Table 1. Content of cyanogenic glycosides at Sudan grass (mg/100 g dry matter)
depending on the growth stages of development

roauHu Copt ®a3u Ha pa3sutue / Growth stage
Years Variety BBCH-15 |BBCH-17+18 | BBCH-47 | BBCH-63+67
Kazitachi 99.04 43.22 14.41 1.80
2008 |Vercors 129.65 61.22 39.61 23.41
BopoHexckas 9/Voronezhskaya 9 | 138.65 43.22 27.01 19.23
Kazitachi 31.07 30.39 26.14 21.14
2009  |Vercors 92.94 91.60 52.85 39.39
BopoHexckas 9/Voronezhskaya 9 112.7 98.75 49.32 12.38
Kazitachi 29.83 19.19 2.46 0.00
2010 |Vercors 116.00 44.28 26.35 15.43
BopoHexckas 9/Voronezhskaya 9 66.28 42.16 31.00 12.79
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B no-paHHuTe hasu
(BBCH-17+18) OoT pa3BUTUETO Ha
cyfjaHkata ce ycTaHoBsABaT pas-
NIMKM B AMHaMuKata Ha HaTpyn-
BaHe Ha UMaHrIMko3uaum B Haf-
3eMHata 6umomMaca Ha Kyntypara
(Tabnuuya 1).

Hai-Bucoko e cbabpxaHue-
TO Ha UMaHrInMKo3uau npu copt
Vercors, a Hai-HUCKO npu copT
Kazitachi npu Bcuykn dpeHopasu,
CpefHO 3a nepuoga Ha npoyysa-
He. CopT BopoHexckasa 9 3aema
MEXAVHHO MOJIOXEHNEe, KOeTO MO-
Xe fga 6bae 06ACHEHO C reHeTuu-
HW pasnnuus, Tbii KaTO CpaBHEHWS-
Ta Mexgy TAX ca HanpaBeHu npu
eJHaKBW arpoeKosIorMyHn YC/10BuS.

OnHamukata Ha HapacTBaHe
Ha BMCOYMHA Ha pacTeHusaTa 1 Ha-
TpynBaHeTO Ha MUIMEHTHU BeLlec-
TBa B fMcTtarta no peHodasn ot
pa3BUTUETO Ha cyaaHka, Bapupa B
TeceH AguanasoH u 3aBucu OT 6uo-
NOTNYHUTE OCOBEHOCTU Ha COpPTO-
BeTe (Tabnvua 2 n Tabnuuya 3).

In the earlier (BBCH-17+18)
growth stages of development of
Sudan grass were identified
differences in the dynamics of
accumulation cyanogenic
glycosides in aboveground
biomass of the crop (Table 1).

The highest is the content of
cyanogenic glycosides in variety
Vercors, and the lowest in variety
Kazitachi in all growth stages,
average for the period of study.
Variety Voronezhskaya 9 occupies
an intermediate position, which
can be explained by genetic
differences, comparisons between
them are made under the same
agroecological conditions.

The dynamics of increase in
plant height and accumulation of
pigments in leaves in growth stages
of development of Sudan grass
varies within a narrow range and
depends on the biological
characteristics of varieties (Table 2
and Table 3).

Tabnuua 2. lInHaMuka Ha HapacTBaHe Ha cyaHkaTa Ha BUCOYMHA Ha pacTeHusiTa no
theHodhasn oT pa3BUTMETO Ha KynTyparta, cm
Table 2. Dynamics of growth of the height of Sudan grass according to the growth

stage of development of culture, cm

roauHwn Copt ®a3u Ha pa3sutue / Growth stage
Years Variety BBCH-15 |BBCH-17+18| BBCH-47 |BBCH-63+67

Kazitachi 17.9a 72.2ab 138.9a 205.5a

2008 |Vercors 18.7a 77.3b 144.6a 211.6ab
BopoHexckas 9/Voronezhskaya 9 19.5a 67.3a 142.4a 217.5b
Kazitachi 18.5a 74.6a 143.5a 212.4a

2009  Vercors 19.1a 78.8a 147.5a 216.1ab
BopoHexckas 9/Voronezhskaya 9 20.2a 69.6a 146.8a 224.3ab
Kazitachi 21.9a 88.5a 170.3a 252.1a

2010 |Vercors 24.0a 98.8ab 184.9b 271.8b
BopoHexckas 9/Voronezhskaya 9 24.1a 83.1a 175.2ab 267.6b

008 |Kazitachi 19.4a 78.4b 150.9a 223.3a

5010 \Vercors 20.6a 85.0ab 159.0a 233.2a
BopoHexckas 9/Voronezhskaya 9 21.3a 73.3a 154.8a 236.5a

a, b, cTaTUcTUYeckn gokazaHn pasnukn LSD at 5% (P<0.05)
a, b, statistically proven differences LSD at 5% (P<0.05)
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Ta6nuua 3. CbaobpXaHue Ha NAacTUaHM NMUTMeHTU B SICTa Ha cyAaHka cpefHo 3a

2008-2010 .

Table 3. Plastid pigments content in leaves of Sudan grass average for the 2008-2010

(BBCH-47 wn BBCH-63+67) ot
pasBMTMETO Ha CcydaHkata ce
yCTaHOBsiBa 0O6lla TeHAeHUMs Ha
yBe/iMyaBaHe CbAbpXaHNETO Ha
nNacTUAHU NUTMEHTN B ncTara.
O6wWoTO CbAabpXaHMe Ha
nnacTugHn nurMeHTu (Xxnopodon
atb n kapotuHoman mg/100 g
cBexa buomaca) e B MooXurTen-
Ha BMCOKa KopefaunoHHa 3aBuUCU-
MOCT OT (peHopazara Ha cyaaHka-
Ta (r e or 0.759 go 0.856) n ot
CbAbPXaHNETO Ha UMaHI/IMKO3U-
AN, B NO-KbCHUTE peHodasn oT
pasBuMTMETO Ha Kyntyparta (r oT
0.755 po 0.974) n B ymepeHa Ao
cnaba oTtpuuaresiHa KopenawmoH-
Ha 3aBucumocT (r ot -0.085 pgo
-0.518) oT gMHamukaTa Ha HapacT-
BaHe Ha BMCOYMHA Ha KynTypara.
YcTaHoBeHM ca cTaTUCTU4Yec-
KA 3HAYMMM KOpenaumoHHU 3aBu-

MnactuaHu nurmeHTn, mg/100 mg ceexa 6uomaca O6uwo
Cop/ Variety Plastid pigments, mg/100 mg fresh weight CbAbpXaHue
xnonocun a+b KapoTvHoMAM Total content
chlorophyll a+b carotenoids
BBCH - 15
Kazitachi 184.0 36.0 220.0
\Vercors 163.1 47.6 210.7
BopoHexckas 9/Voronezhskaya 9 185.8 36.6 222.4
BBCH -17+18
Kazitachi 254.9 44.8 279.7
\Vercors 189.7 47.9 237.6
BopoHexckas 9 Voronezhskaya 9 216.9 42.1 259.0
BBCH - 47
Kazitachi 286.9 55.7 342.6
\Vercors 314.7 56.6 371.3
BopoHexckast 9 Voronezhskaya 9 249.9 49.7 299.6
BBCH - 63+67

Kazitachi 300.1 62.6 362.6
\Vercors 371.3 76.5 447.8
BopoHexckas 9 Voronezhskaya 9 293.8 58.9 352.7
B no-kbcHUTe doeHodrasu In the later growth stage

(BBCH-47 and BBCH-63+67) of
development of Sudan grass, a
common trend of increasing the
content of plastid pigments in
leaves is established.

The total content of plastid
pigments in leaves (chlorophyll
a+b and carotenoids) is: high in a
positive correlation of growth stage
of development of Sudan grass (r
is from 0.759 to 0.856) and of the
contents of cyanogenic glycosides
in the later growth stages of
development of culture (r from
0.755 to 0.974) and moderate to
weak negative correlation (r from -
0.085 to -0.518) on the dynamics
of growth in height plants.

Statistically significant
correlations between plant height
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CMMOCTU MeXy BuCOYMHaTa Ha
pacteHusaTa no oeHodhasn oT pas-
BUTMETO Ha Kyntypara u Cbabp-
XaHMeTO Ha LUMaHIMKo3ngn B
Haj3eMHaTa 6uomaca npu copTo-
BeTe cyfdaHka. HaTtpynBaHeTo Ha
LUMaHrnnmkosnam BbB (hopmupaHa-
Ta cBexa bnomaca no gpeHodasun
OT pas3BUTMETO Ha cydaHkaTa e B
MHOrO BUCOKa oTpuuaTesiHa kope-
naumoHHa 3aBMCMMOCT OT AuHa-
MUKata Ha HapacTBaHe Ha BWCO-
yMHa Ha Kyntypata — r Bapupa B

and growth stage of development
of culture and content of
cyanogenic glycosides in
aboveground biomass in Sudan
grass varieties were established.

The content of cyanogenic
glycosides in fresh biomass by
growth stage of development of
Sudan grass is very high negative
correlation according dynamics of
growth of culture — r ranges -0.920
to -0.992 (Table 4).

rpaHnumTe -0.920 po -0.992
(Tabnuuya 4).

Tabnuua 4. 3aBMCUMOCT MeXAy BuUco4YMHatTa Ha pacTeHusaTa M AuHamMumkaTa Ha
HaTpynBaHe Ha UWaHIMIMKO3UAW MNpu TpWM copTa cyjaHka B HavanHuTe ¢hasm oT
pa3sBUTUETO UM

Table 4. Relationship between plant height and dynamics of accumulation
cyanogenic glycosides in three varieties Sudan grass in the early stages of their
development

r?g';';” CopT / Variety y & f(x) R? r SE | P
Kazitachi y=(1033-0,045X)> [0.986 -0.992 [0.54 [0.01
2008  |Vercors y =e®® 9% 9979 |0.989 0.13 [0.05
BopoHexckas 9/Voronezhskaya 9 |y = 276,27 —50,05.In(x) [0.915 -0.957 [9.70 [0.05
Kazitachi y=(578-0,005x)>  [0.936 -0.968 [0.13 [0.05
2009  |Vercors y=e®?7 000 lggz2 0960 0.14 [0.05
BopoHexckasn 9/Voronezhskaya 9 |y = 245,94 — 40,27.In(Xx) [0.948 |-0.920 [5.02 [0.05
Kazitachi y=4370-287+/x  [0.960 |-0.980 [3.47 [0.05
2010  |Vercors y=e®®0M0 " gge2 0981 0.20 [0.05
BopoHexckas 9/Voronezhskaya 9 |y =133,86 - 20,87.In(x) 0.970 |-0.985 |4.78 [0.05

JNereHpa: Y — BUCOUMHA Ha CyfaHKaTa, CMm; X — CbAbpXaHWe Ha UMaHIIMKO3N B Haj3emHaTa Guomaca Ha
cyfaHKaTa; r — KopenauyoHeH koeuumeHT; SE -cTaHaapTHaTa rpeluka; R® — perpecoHeH koeduumeHT; P —
HMBO Ha 3HA4YMMOCT

Legend: Y — Sudan grass height, cm; x — content of cyanogenic glycosides in aboveground biomass of Sudan
grass; r — correlation coefficient; SE - standard error; R® — regression coefficient; P - level of significance

Pesyntatnte oT nposeneHo- The results of the

TO CpaBHWUTE/IHO TNpOy4YBaHe Ha
TpUTEe copTa cydaHka Mokassat
3HAYMTE/THU Pa3/Inums Mo OTHoLLe-
HUE CbAbPXAHMETO Ha LWaHrIun-
KO3UAn Npv M3MNo/si3BaHe Ha Haj-

comparative study of the three
varieties Sudan grass showed
significant  differences in the
content of cyanogenic glycosides
using fresh aboveground biomass
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3eMHa cBexa buomaca 3a ypax
B Haya/IHUTE eTanu OT pasBuTue-
TO Ha Kyntypata M KbM MOTEH-
UManHUA pUCK OT UHTOKCUKaLUS
Ha CesICKOCTOMaHCKNTE XUBOTHM.

CobrnacHo knacudukaumsTa
Ha Stoltenow and Lardy (1998)
copt Kazitachi, ycnoBHo moxe ga
ce onpegenun, cbCc cnab puck 3a
WHTOKCUKaLMA Ha >XUBOTHUTE C
unaHrnavkosuan (ot 29.83 o
31.07 mg/100 g cyxo BewecTBO)
npwv U3NosI3BaHETO MYy Kato doypax
BbB (peHopaza BBCH-15 n Buco-
UnHa Ha pacteHuaTta oT 18.5 go
21.9 cm. CoptoBeTte Vercors u
BopoHexckaa 9 morat ga 6baar
knacuduumpaHn, Kato  noTeH-
LUMasIHU 1 MHOTO OnacHu (WmaHrim-
Kosugn — oT 66.28 po 138.65
mg/100 g cyxo BeLlecTBO) nNpu
N3MON3BaHETO MM 3a ypax B
heHopaza BBCH-15 u BucoumHa
Ha pacTeHudata oT 18.7 po 24.1
cm. W3knwyeHne OoT onucaHata
3aBMCMMOCT Ce ycTaHOBfBa npes3
2008 rogmHa, korato Kazitachi,
MOXe [a ce knacuduumpa, kato
NMOHTEHUNa/IHO TOKcumyeH (99.04
mg/100 g cyxo BewecTBO) 3a
CEJICKOCTOMAHCKNTE XXMBOTHM.

C yBenunuyaBaHe nepvoga Ha
Beretaums o doeHopaza
BBCH-17+18 Ha cypaHkara,
HabnwgaBaHaTa TeHOEHUMs ce
3anasga. Copt Kazitachi e
HeToKcuMyeH (oT 19.19 po 43.22
mg/100 g cyxo BeLlecTBO) npu
BUCOYMHA Ha pacTeHudaTa oT 72.2
po 885 cm un mMoxe pga ce
N3M0/3Ba, KaTo CcBeXxa buomaca 3a
dypax. CoptoseTe Vercors u

forage in the initial stages of
development of culture and the
potential risk of toxicity to
livestock.

According to the

classification of Stoltenow and
Hardy (1998) variety Kazitachi,
conditionally can be determined
with a low risk of toxicity of
livestock with cyanogenic
glycosides (from 29.83 to 31.07
mg/100 g of dry matter) when
used as forage in growth stage
BBCH-15 and plant height of 18.5
to 21.9 cm. The varieties Vercors
and Voronezhskaya 9 can be
classified as potential and very
dangerous (cyanogenic glycosides -
from 66.28 to 138.65 mg/100 g of
dry matter) when used in growth
stage BBCH-15 and plant height
from 18.7 to 24.1 cm.

An exception to the described
dependency is established in
2008, when Kazitachi, can be
classified as out the potential toxic
(99.04 mg/100 g of dry matter) for
livestock.

By increasing of the period of
vegetation to growth stage
BBCH-17+18 of Sudan grass, the
trend remains. Variety Kazitachi is
non-toxic (from 19.19 to 43.22
mg/100 g dry matter) at the plant
height of 72.2 to 88.5 cm and can
be used as fresh biomass forage.
The  varieties Vercors and
Voronezhskaya 9 in growth stage
BBCH-17+18 and plant height of
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BopoHexckaa 9 ca noteHuyuanHo
TOKCU4YHM [0 dpeHohaza BBCH-
17+18 n BUCOYMHA Ha pacTeHudaTa
0T 67.3 0 98.8 cm 1 cbAbpPXaHWe
Ha UMaHrInMko3ngn B Haj3emHata
6uomaca B rpaHmumTte ot 42.16 Ao
98.75 mg/100 g cyxo BeLlecTBO.

C HanpepgsaHe Ha BereTta-
uuATa Ha cygaHkata o goeHodpa-
3n BBCH-47 n BBCH-63+67 npu
BMCOYMHA Ha pacTeHuATa, CbOT-
BeTHO oT 138.9 pgo 1849 u ot
205.5 go 271.8 cm, cbabpXxaHue-
TO Ha UMAHINUKO3WAM B HaA3eMm-
Hata 6uomaca Bapvpa B rpaHuum-
Te oT 2.46 go 52.85 u ot 0.00 pgo
39.39 cm u e 6e3 puck oOT
WHTOKCUKaLMA Ha CesicKoCTonaH-
CKMUTE XMBOTHW, KOETO MO3BO/I1SABA
coptoBeTe ga 6bAar M3non3saHu
B CBEXO0 CbCTOAHME 3a oypax.

YcTaHOBEHN ca TEeHOTUMHK
pasnnumna Mexay CcopToBeTe Cy-
AaHKa no OTHOLLUeHWe HamasleHune
CbAbPXaHNETO Ha LMaHrNnkosnam
B cBexara Ouomaca. Coprt
Kazitachi moxe pa ce nsnonssa 3a
dypax BbB (hpeHopaza BBCH-15
npu BUCOYMHA Ha pacTeHusaTa oT
18.5 go 21.9 cm, gokaTto Vercors
n BopoHexckas 9 moraT ga 6baar
N3non3BaHn 3a qoypax 6e3 puck
OT WHTOKCUKaLMA Ha CesicKoCTo-
MaHCKATE >XMBOTHW BbB (hasu
BBCH-47 po BBCH-63+67 n
BMCOYMHA Ha pacTeHuaTa ot 138.9
0o 271.8 cm.

n3BOAN

3a ycnoBuATa Ha LleHTpanHa
CeBepHa bbnrapua u nepuoga Ha
npoyyBaHe C Hali-HUCKO CbAbpXa-

67.3 to 98.8 cm, and content of
cyanogenic glycosides in
aboveground biomass in the range
of 42.16 to 98.75 mg/100 g dry
matter determined varieties, such
as potentially toxic.

With  the  progress  of
vegetation of Sudan grass to
growth stage BBCH-47 and
BBCH-63+67 in plant height,
respectively, from 138.9 to 184.9
and 205.5 to 271.8 cm, the content
of cyanogenic glycosides in
aboveground biomass ranges
respectively of 2.46 to 52.85 and
0.00 to 39.39 cm and without the
risk of toxicity to livestock, allowing
the varieties to be used in fresh
forage.

We have established
phenotypic differences between
Sudan grass varieties regarding
reduction of cyanogenic
glycosides content in fresh
biomass. Variety Kazitachi can be
used as forage in growth stage
BBCH-15 and plant height of 18.5
to 21.9 cm, while Vercors and
Voronezhskaya 9 may be used to
forage without the risk of
intoxication of livestock in stage
BBCH-47 to BBCH-63+67 and the
height plants from 138.9 to 271.8
cm.

CONCLUSIONS

Low content of cyanogenic
glycosides has a Variety Kazitachi
in the plant height to 21.9 cm
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HMEe Ha LUuaHrnnkosngm e copt
Kazitachi npu BuMcouMHa Ha pac-
TeHnsata go 21.9 cm (BBCH-15),
pokarto npu Vercors 1 BopoHexckas
9 e Hall-HUCKO BbBB (peHoasa
BBCH-47 n BucouymMHa Ha pacTeHus-
Ta Hapg 138.9 cm.

YcTaHoBeHO e, ye HaTpynsa-
HETO Ha UMaHrIMko3Mau BbB
cBexa buomaca no dpeHodpasn ot
pa3BMTMETO Ha COPTOBETE CyAaHka
Kazitachi, Vercors n BopoHexckas
9 e B oTpuuaTeniHa KopenaumoHHa
3aBMCUMOCT OT AMHamMuKarta Ha Ha-
pacTBaHe Ha KynTypara - r Bapupa B
rpaHuumnTe -0.920 o -0.992.

O6woTo CbAbpXaHMe Ha
nnacTugHn nurMeHTu (xnopodoun
atb n kapotmHomgu; mg/100 g
cBexa buomaca) ca: B NoNIOXUTEN-
Ha BMCOKa KopesialuMOoHHa 3aBUCU-
MOCT OT (peHopasara Ha cyaaHka-
Ta (r e or 0.759 pgo 0.856); ot
CbAbPXaHNETOo Ha LUMaHrIMKO3nau,
B MO-KbCHUTE (hbeHOoha3n OT pas-
BUTMETO Ha KynTtypaTta (r ot 0.755
no 0.974) n B ymepeHa o cnaba
oTpuuaresniHa kopenaynoHHa 3aBu-
cumocT (r ot -0.085 go -0.518) ot
AMHaMVKaTa Ha HapacTBaHe Ha
KynTyparta.

Kazitachi moxe ga 6bae us-
nonssaH B ObAely CenekuMOHHM
nporpamMu, Kato [OHOp nopagu,
HUCKOTO CU CbAbpXaHWe Ha LnaH-
rNMKO3MAN B Hajg3emHarta cu buo-
Maca BbB (peHodaza BBCH-15
CbOTBETCTBALLla Ha BWCOYMHA Ha
pacteHuaTa ot 18.5 go 21.9 cm,
pokato Vercors n BopoHexckaa 9
moraT ga 6bAar uM3nos3BaHu 3a
dypax 6e3 puck OT UHTOKCUKaLUSA
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(BBCH-15), while the Vercors and
Voronezhskaya 9 is the lowest in
BBCH-47 and height plant more
than 138.9 cm in the conditions of
Central North Bulgaria and the
period of study.

It was found that the
accumulation of cyanogenic
glycosides in fresh biomass by
growth stages the development of
Sudan grass Vvarieties Kazitachi,
Vercors and Voronezhskaya 9 is in
a negative correlation of the
dynamics of growth of culture - r
ranges -0.920 to -0.992.

The total content of plastid
pigments in leaves (chlorophyll
a+b and carotenoids; mg/100 g dry
biomass) are: a high in a positive
correlation of growth stage of
development of Sudan grass (r is
from 0.759 to 0.856); of the
contents of cyanogenic glycosides
in the later grow stages of
development of culture (r from
0.755 to 0.974) and moderate to
weak negative correlation (r from
-0.085 to -0.518) from the
dynamics of growth in height
plants.

Kazitachi can be used in
further breeding programs as a
donor, because it has a low
concentration of cyanogenic
glycosides in aboveground in
growth stage BBCH-15
corresponding to a plant height of
18.5 to 21.9 cm, while Vercors and
Voronezhskaya 9 may be used to
forage without the risk of
intoxication of livestock in growth



Ha CeJiICKOCTOoMaTCKnute >XMUBOTHU

BbB (peHopasm BBCH-47 po
BBCH-63+67 1 BuUCOYMHA Ha
pacteHuaTa ot 138.9 go 271.8 cm.
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OLgeHKa 3a Kb/IHSIEMOCT M Ha4asleH TeMN Ha pacTeX Ha
cyfiaHka, COProcyJaHKoBU XMopuan n 3axapHu oopmm
copro, Npu TpeTMpaHe ¢ NoSIMETUNEHT/INKO KaTo Moaer
3a NOHMKBaHe Npu BoAeH aepuumt

Benumup [loHueB, LiBeTaH KnkuHgoHoB*, Axmen Mexmveq,

3emMefenckn MHCTUTYT, 6yn. CumeoH Benukn 3, 9700 LymeH, Bbnrapus
*E-mail: tzkikindonov@mail.bg

Assessment of germination and initial temp of development
of Sudangrass, Sorghum x Sudangrass hybrids and sweet
sorghum forms, treated with polyethylene glycol as a model
of water deficiency germination

Velimir Donchev, Tzvetan Kikindonov*, Ahmed Mehmed

Agricultural Institute, 3 Simeon Veliki Blvd., 9700 Shumen, Bulgaria

PE3OME

OLEeHeHM NO YCTOMYNBOCT Ha BOAEH
AemumT ca nsnonssaHUTe B npakTukarta
coptoBe EHmke, Verkor, Susu, Super
Sweet 1 CeNeKUNoHHN Martepuanm Ha
3emepgenckm wuHcTUTYT - LlymeH. Kato
MoZesiHa cuctemMa 3a UMUTMpaHe Ha
BOLEH AeduumnT ce npunara noHNKBaHeTo
npu naéopatopHu ycnosuss ¢ 5 % pas-
TBOP Ha NOJSIMETUNEHTNINKO/. YCTaHOBeHa
€ No-CW/IHa YCTONYMBOCT KbM OCMOTUYEH
CTpec Ha CyjaHKOBUTE reHOTUMNOBE, KOETO
Kopenupa c gaHHuTe 3a no-6bp30To UM
Haya/lHO pasBuUTME B CPaBHEHWE CbC
3axapHute ¢opmu. [lo-cunHa e u
peakuMsTa KbM OCMOTMYEH CTpec npwu
NOHVKBAHETO Ha 3axapHute dopmMn —
Kb/IHAEeMOoCTTa HamasiaBa cpefHo ot 83%
Ha 57,2 % c BapupaHe ot 32 % po 80 %.
3a NMHUMTEe Ha cyfaHKata HamasieHMeTo
e 0T 96 % Ha 82 % cpefHO C BapupaHe oT
61 % [0 98 %.

SUMMARY

Used in the practice varieties
Endje, Verkor, Susu, Super sweet and
breeding materials of the Agricultural
Institute - Shumen have been assessed
for water deficiency resistance. As a
model system for water deficiency
imitation laboratory germination in 5 %
polyethylene glycol solution is applied. It
is established a higher resistance to
osmotic stress of the Sudangrass
genotypes, which co-relates with data of
their faster initial development in
comparison with the sweet sorghum
forms. Also stronger is the reaction
towards osmotic stress for the sweet
sorghum forms’ germination — the
germination is decreased on average from
83% to 57%, with variation of 32% to
80%. For the Sudangrass lines the
decrease is from 96% to 82%, with
variation from 61% to 98%.
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Psaskata peakuusi KbM TpeTMpPaHeTo
C MNONMETWNEHININKON Ha Halwusa copT
EHOKe, KOMTO € Xmbpug Ha cygaHka u
3axapHa MeTna, fOMb/IHUTE/IHO 06SsICHsABA
CpaBHWUTENIHO MO-6aBHUA HauvaneH Temn
Ha HapacTBaHe.

Kntouosu LYMU: cydaHka,
COprocylaHkoBM  Xubpuau,  3axapHu
chopMM  COpro,  KbJIHSEMOCT, BOJEH
LeULNT, NONIMETUNIEHTIMKON

YBO/,

C BMCOKMS CU NPOAYKTUBEH
noTeHumas N eKosIorMyHa naacTuny-
HOCT B YC/I0BMATA Ha €KCTPeMHU
OTK/IOHEHWS OT arpoKNInMaTuyHuTe
HOPMW COProTo, 3axapHute dop-
MW, CyfaHKaTta u COprocyfaHKoBU-
Te xmbpuan ca nNepcnekTMBHU asi-
TepHaTUBHU Ky/ITYpY 3a pellaBaHe
Ha BbBb3HWKHANUA aucbanaHc B
NMPOM3BOACTBOTO Ha ypaxn u
cypoBuHa 3a 6uoropmeo (EH4YeEB,
2011; KuknHgoHoB wn gp., 2011,
CnaHeB u EHues, 2014; NonybuHo-
Ba n gp., 2015). Bcuuknute KynTyp-
HW BUAOBE COPro ce OTHACAT KbM
noasung Sorghum bicolour (Bantalian
et al., 2004). CneunduyHm 3a TAX
ca U3NCKBaHMATa 3a BUCOK MOTEH-
Unan Ha HaTtpynsaHe Ha cyxa
mMaca, paHoO3pesiocT M NpPOAYKTU-
BEH npupacT npu MHOrokparHa
KocuTba, COYHOCT W UBAT Ha
CTb610TO, 6/1AroNPUATHO CbAbP-
XaHve Ha NpoTeuHu, Bbraexungpa-
TW W B/IaKHVWHKU, YCTOMYMBOCT KbM
nncTtHn 6onectu (Gill et al., 2003).

3a HavyanHOTO passBuTne Ha
COproTo, cyaHkaTa U coprocygaH-
KOBUTE XMOpMAan KaTo TOM01100u-
BM KyNTypu e Heobxoguma BUCOKa
Temnepartypa (Cones et al., 1983).
KbcHaTa centba BOAM A0 HeaocTa-

The sharp reaction towards the
treatment with polyethylene glycol of our
variety Endje, which is a hybrid between
Sudangrass and sweet sorghum, explains
additionally the comparatively slower
initial temp of growth.

Key words: Sudangrass, Sorghum
X Sudangrass hybrids, sweet sorghum,
germination, water deficiency,
polyethylene glycol

INTRODUCTION

With their high productive
potential and ecological plasticity in
conditions of extreme deviations
from the agro-climatic norms the
sorghum, sweet sorghum forms,
the Sudangrass and the Sorghum
X  Sudangrass  hybrids are
perspective alternative crops for
managing the disbalance in the
production of forages and for

biofuels raw material (Enchev,
2011; Kikindonov et al., 2011;
Slanev  and Enchev, 2014;

Golubinova et al.,, 2015). All the
cultivated sorghum species belong
to the section Sorghum bicolor
(Bantalian et al., 2004). Specific
requirements for them are the high
potential of dry mass
accumulation, early maturity and
productive accession with repeated
mowing, succulence and colour of
stem, favorable content of proteins,
carbohydrates and fibers,
resistance to foliar diseases (Gill et

al., 2003).
As thermophilic crops
sorghum, sudangrass and

sorghum x sudangrass hybrids
need high temperatures for their
initial development (Cones et al.,
1983). The late sowing is
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ThbUHa BNAXHOCT Ha no4yeaTa, 3a-
6aBeHO N HeeJHOBPEMEHHO MOHMK-
BaHe M KbC BeretauuMoHeH nepuog
(Krieg, 1994).

Cenekumnata No BUCOKA KbJl-
HAEMOCT Mpu YCTOWYMBOCT KbM
BOJEH M TemnepaTypeH cTpec e ¢
Bucoka edpektmBHOCT  (Abdala,
1982). 3acunsauwara ce TeHAEH-
LUMA Ha eKCTPEMHU OTK/IOHEHMSA OT
arpokMmaTu4yHMTe HOpMKU npes
nocnefgHuTe TrOAVHW akTyasmsmpa
HeobxogMMoOCTTa OT OueHKa MU
OTOOpP Ha CesfleKUMOHHU MmaTepua-
N C BUCOKA KbJIHAEMOCT U C
YCTOMUYMBOCT KbM BOLEH U Temne-
paTypeH CTpec B HadyanHuTe dpasu
Ha passutne (Yu and Tuinistra,
2001; Tony6buHoBa, 2012). Hoso-
Cb3fafeHnTe COpPTOBE M KaHauAaart-
COPTOBE Ce HyXAadaAT OT AelTasiHa
XapakTepucTtuka 3a noceBHUTE UM
kayectBa. OcHoBeH (paktop €
ObpP3nNA HavasleH pacTex, Cyxoyc-
TOMYMBOCTTA N YCTOMUYMBOCTTA KbM
6onectn (Mohamed and Francis,
1984; MapuHoB 1 ap., 2015).

EOVH OT npunaraHute meTo-
AN 3a OLEHKa Ha YCTONYMBOCT KbM
BOAEH feduuuT e HamanaBaHeTo
Ha BOOHUA NoTeHuunasn, uypes npes-
BapuTe/IHO TpeTupaHe Ha CeMeHa-
Ta C pa3TBOPU Ha HaATPUEBM COMN 1
nonuetunexHrnukon (Foti et al.,
2002, Patane et al., 2008).

Llenta Ha n3cnegsaHeTo e ga
Ce OUEHAT N0 YCTOMYMBOCT Ha
BOAEH AeuunT Npy NOHMKBaHE Ha
N3Mon3BaHnTe B NpakTukara cop-
TOBE W CeJIeKUNOHHN Martepuanmu
Ha 3emepgenickn NHcTuTyT LymeH.
N3nuTaHn ca meTtoau 3a onpege-

connected with inadequate soil
humidity, slow and non-concurrent
germination and short vegetation
period (Krieg, 1994).

Breeding for higher
germination with resistance to
water and temperature stress has
a high effectiveness (Abdala,
1982). The tendency of extreme
deviations from the climatic norms
during the last years updates the
necessity of 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,
Golubinova, 2012). The newly
created varieties and candidate-
varieties need detailed
characteristics for their sowing
qualities. Basic factors are the fast
initial growth, drought resistance
and resistance to diseases
(Mohamed and Francis, 1984,
Marinov et al., 2015).

One of the applied methods
for assessment of the water
deficiency resistance is the
decrease of the water potential by
preliminary treatment of seeds with
solutions of sodium salts and
polyethylene glycol (Foti et al.,
2002; Patane et al., 2008).

The aim of the research is to
assess varieties used in practice
and breeding materials of the
Agricultural Institute - Shumen for
their resistance to water deficiency
during germination. Methods of
determination of seeds germination
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NsiHe Ha Kb/IHAEMOCT W HauvaneH
TemMn Ha pactex. Kato mopgenHa
cucTemMa 3a MmMuTUpaHe Ha BOAEH
AedoununT ce npunara NoOHNKBaHETO
B nabopatopHu ycnosust ¢ 5 %
pPa3TBOpP Ha NONETU/IEHTINKO.

MATEPVANT N METOON

Mpe3 2015 rognHa ca u3nu-
TaHW 4 cTaHgapTHM copTa u 4
cynepenuta. [lpe3 cnepgsawata
2016 r. ca m3nutaHu no 15 nHan-
BUAyasIHW MNOTOMCTBA Ha [Be
e/IMTHA nonynauumn cygaHka W
3axapHa meTna .

B n3cnepnsaHuATa ca BkIoYe-
HW cnefHUTe CTaHAapTHU COpTOBE
N CenekunoHHu matepuasu:
- SVE, ctabunusunpaHa nonynauyms
cypaHka
- SAV, ctabunusnpaHa nonynayms
OT xnbpuamsaumsa Ha cypaHka CcbC
copro
- ZTE, ctabunuaupaHa nonynauyms
3axapHa metna
-SAZ, ctabunuampaHa nonynauyms
OT Xxubpmgmsaumss Ha 3axapHa
MeT/1a CbC COPro 3a 3bPHO
- copT EHmpke, cTabunuiampaHa
nonynaunsa ot xubpuausauus Ha
CyfaHKa CbC 3axapHa meTtna
- copT Super Sweet, xMbpug Ha
Copro 1 3axapHa goopma
- copT Susu, coprocyaaHkoB
xnépupg,
- copT Verkor, cynaHka
- MHOMBMAYaNHW NOTOMCTBA —
NIMHUK, NOJTYYEHU Ype3 NPOABIIKN-
Te/IHO camoorpalBaHe 1 oT6op B
nepuog ot 5 cesoHa, OT ABe efnnT-
HW nonynayumn cyjaHka u 3axapHa
MeT/1a OT MECTEH NPOU3Xoa,

and initial temp of growth were
tested. As a model system for
imitation of water deficiency is
applied germination in laboratory
conditions with 5 % solution of
polyethylene glycol (PEG).

MATERIAL AND METHODS

Four standard varieties and
four elite populations are tested in
2015. In the next 2016 are tested
15 individual progenies of two elite
populations of Sudangrass and
sweet sorghum.

The following standard
varieties and breeding materials
were included in the study:

- SVE, stabilized Sudangrass
population

- SAV, stabilized population from
hybridization of Sudangrass with
sorghum

- ZTE, stabilized sweet sorghum
population

- SAZ, stabilized population from
hybridization of sweet sorghum
with grain sorghum

- variety  Endje, stabilized
population from hybridization of
Sudangrass with sweet sorghum

- variety Super Sweet, hybrid
between sorghum and sweet sorghum
- variety Susu, sorghum x
sudangrass hybrid

- variety Verkor, Sudangrass

- Individual progenies - lines,
obtained by continuous, 5 seasons
self-pollination and selection from
two elite populations of sudangrass
and sweet sorghum of local origin.
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M3nonssaHn ca cTaHAapTHU
nabopartopHu TexHukn Ha ISTA 3a
onpepensdHe Ha MNOCEBHUTE Kayec-
TBa Ha ceMeHara Bbpxy (OUITbPHN
XapTueHun gmuckose B 10 cm neTpu-
Ta ¢ no 5 ml oT CbLOTBETHUA pas-
TBOp npu 25-27 °C B TepmocTart. B
KOHTPO/IHUSA U ONUTHUSA BapuaHT ca
CbOTBETHO [AecTu/npaHa Boja W
pa3TBOp Ha MNOJSIMETUIEHTINKON —
PEG 6000, B 4 nosTopeHua no 50
cemeHa npe3 2015 r n no 100 ce-
MeHa npu usnuteaHeTo npe3 2016 r.

B npeaxogHu nscnegsaHua e
NHOeHTUMUMpaHa onTumManHaTa
KOHLUEHTpaLuusa Ha NoNeTUNeHrn-
KO/la, Kato npeaBapuTesiHo e us-
MUTaHO Bb34ENCTBMETO Ha 5 KOH-
yeHtpauyumn: 0 %, 2,5 %, 5 %, 7.5
% un 10 % 3a copTtoBeTe EHOXe U
Super Sweet. KoHueHTpayuaTta ot
5 % e KpuTuyHa, KopecnoHaupa c —
0.86 MPa BopgeH noteHumnan u e
n3nos3BaHa 3a oueHkKara.

OTunTaHuaTa ca npoBefeHU
Ha 7-MW OeH 1 BKIYBAT CeEMeHa C
HOpMa/IHO pasBUTU KbJIHOBE 3a
onpepensdHe Ha Kb/HAeMOCTTa B
NMPOLEHTUN, Ab/IKNMHA B CM Ha Kope-
Ha N XUNOKOTWUNA Ha BCUYKN KbJl-
HOBEe OT eZlHO NOBTOPEHME, CBEXO-
TO Tero0 B Mg Ha Kb/IHOBETE WU
CyXOTO CbAbpXaHue B % OT 4YeTu-
puTe NOBTOPEHUA 3a onpeaensHe
Ha HayasIHUsa TEMI Ha pacTex.

M3BbpLeH e aAncnepcnoHeH
aHannM3 3a [OO0CTOBEPHOCT Ha
pasiMkuTe M TOYHOCT Ha onuta
(TnpaHcku, 1988).

Standard laboratory
techniques of ISTA have been
used for determination of the
seeds sowing qualities — on filter
paper discs in 10 cm dishes with 5
ml of the relevant solution, in
thermostat at 25-27 °C. The control
and the tested variant are treated
respectively distilled water and
solution of PEG 6000, 50 seeds in
4 replications in 2015 and 100
seeds in the 2016 tests.

The optimal concentration of
the polyethylene glycol is identified
on the basis of the established
effect of 5 concentrations — 0%,
2.5%, 5%, 7.5% and 10% on the
varieties Endje and Super Sweet,
studied in advance. The 5%
concentration is critical and
corresponds to water potential of
0.86 MPa - it was used for the
assessments.

The readings are made on
the 7th day and include: seeds with
normally developed germs for
determination of the germination in
percents; length (in cm) of the root
and the hypocotyls; the fresh
weight of germs in mg, and the dry
matter in % for determination of the
initial temp of growth.

Data of tests have been
treated statistically by dispersion
analysis, according to Lidanski
(1988).
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PE3YJITATU N OBCBb)XOAHE
M3nuTtaHuTe copToBe W Cy-
nepenuTHU nonynauumn ce xapakre-
pu3npaT C BUCOKaA KbJ/IHAEMOCT Ha
cemMeHaTa — HaZ 95 % B KoHTpoiaTa
3a usBegeHus onut (Tabnuuya 1).
MMo-ronemun pasnnunsa mexay reHo-
TUMOBETE Ce OoTyuTar 3a HavaslHuSA
TemMn Ha pacTtex. BapupaHeTo 3a
TErN0To Ha KbsiHa e ot 3,72 go 7,91
Mg Ha pacTeHue, a CyxoTo CbAbp-
XaHue e ot 25% p[o 55%. Andpepen-
unauusata Mexay reHoturnoseTte e
owie no-cusiHa npu npusHauu KaTto
Ab/DKMHATA Ha MbPBUYHUSA KOPEH U
XUnokoTuna.

RESULTS AND DISCUSSION

The tested varieties and super
elite populations have high seeds
germination, over 95%, in the control
of the experiment (Table 1). Greater
differences between the genotypes
are registered for the initial temp of
growth. The variation of germ’s
weight is from 3.72 mg to 7.91 mg
per plant, and the dry matter varies
from 25% to 55%. The differentiation
between the genotypes is even
stronger for traits like length of the
initial root and the hypocotyls.

Tabnuua 1. PeaynTtatn 3a nabopaTopHa Kb/IHAEMOCT M Ha4ya/lIeH TEMI Ha pacTex
Ha cyfiaHka, CoOprocyaHkoBu Xxmbpuam n 3axapHu popmu copro npu TpetupaHe

Cc nonuetTuneHrnukon, 2015r.

Table 1. Results for laboratory germination germination of seeds of sudangrass,
sorghum x sudangrass hybrids and sweet sorghum forms treated with

polyethylene glycol, 2015

HavaneH Temn Ha pacTtex / Initial temp of development
BapuaHTtu KbnHaeMocT | Terno Ha kbsiH | Cyxo cbabpxaHue |JbmknHa KopeH| A b/mKuHa XMnoKoTu
Variants Germination |Weight of germ| Dry matter content | Root length | Length of hypocotyls
% mg % cm cm
KoHTpona — 0% / Control — 0%
Endje 1 100.0 3.72 43.1 7.90 3.00
Super Sweet 100.0 4.40 36.9 7.75 3.15
SAV 95.0 6.68 42.7 7.40 4.85
SAZ 100.0 7.90 38.2 10.0 7.85
ZTE 99.5 5.89 26.5 10.1 7.87
SVE 96.7 7.91 25.2 8.10 13.2
SuSu 95.0 6.68 24.8 6,85 11.3
Verkor 95.0 3.88 54,8 7.30 4.22
CpegHo/Average 97,7 5.88 36.5 8,18 6,93
5% pa3TBop ¢ nonuetuneHrnukon / 5% PEG solution
Endje 1 25.0 3.30 63.0 4.40 0.10
Super Sweet 70.0 3.21 63.8 4.80 0.15
SAV 65.6 6.42 56.4 4.40 1.65
SAZ 40.0 4.00 60.1 5.85 1.15
ZTE 48.3 3.10 56.3 6.90 1.40
SVE 83.3 4.08 57.7 6.95 2.05
SuSu 70.0 3.09 75.0 5.20 0.45
Verkor 85.0 3,29 65,4 6.00 1.00
CpepnHo/Average 60,9 3,81 62,2 5,56 0,99
GD -1% 4,32 1,54 4,55
P-% 3,21 3,11 2,86
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[MpomaAHaTa Ha OCMOTMYHOTO
HansaraHe ¢ pobaBsHe Ha 5 %
pa3TBOP Ha MOJIMETUIEHTINKON,
NMUTUPALLO Ha GMOPU3NYHO HNBO
BOAEH JedovuuT, BOAU [0 CU/HA
peakuusa Ha reHoTuna npu NOKbJ/IH-
BaHeTO W Hayas/lHUA TeMn Ha pac-
TeX. 3a BCUYKM napamMeTpu pasnu-
ynatTa Mexagy KOHTPOSIHUA N ONuT-
HUA BapuwaHT, KakTo 3a cpegHute
CTOMHOCTW, Taka 1 3a NoBeyeTo oT
reHoTunoBseTe, ca CTaTUCTUYECKU
foKaszaHu. Hain-CcunHo npu BCUYKK
reHoTunose € B/UAHWETO Ha
OCMOTUYHUA CTPEec BbPXY MOYTU
[BOMHOTO YyBEe/IMYEHNE Ha CyXOTO
cbabpXaHue — oT 37 % Ha 62 % n
oT 6,93 cm pgo 0,99 cm cpegHo
HamMasneHne Ha Ab/pkuHata Ha
xunokoTtuna. MNMpu cpegHuTe CTOW-
HOCTM 3@ Kb/IHAeMOCTTa € oTye-
TeHo HamasneHue ¢ 30 %, 3a cBe-
XOTO Ters10 — oT 2 mg AN rnoseye
oT 33 %, n HamasneHue ot 8,18 cm
[0 5,56 cm Ha NbpPBUYHMA KOPEH.
NMpomsHaTa Ha OCMOTUYHMA Oa-
NaHc mexay BbHLHaTa cpefja u
eMOproHa/IHUTE TbKaHW Ha ceme-
HaTa NoATUCKa HapacTBaHeTo Ha
MbPBUYHUA KOPEH, HamansBsa Ko-
peHoBaTa NOBbLPXHOCT N NPOBOKMU-
pa BoAeH aeduumTt 3a HOpMaslHO-
TO pasBuUTME Ha KbJlHA.

Te3u pesyntatn NoTBbLPXKAA-
BaT epeKkTMBHOCTTa OT M3MNoN3Ba-
HETO Ha MNOJSIMETUNEHTINKO/IOBUSA
CTpec 3a [AOoMb/IHATENHA OLEHKa
Ha MOCeBHUTE KayecTBa Ha ceme-
HaTa. YcTaHoBeHa € MoO-Cu/Ha
YCTONYMBOCT KbM  OCMOTWUYEH
CTPEeC Ha cyfaHKoBUTE MPOon3Xoau,

The change of the osmotic
pressure by addition of 5%
solution of PEG, imitating a water
deficiency on biophysical level
brings to strong reaction of the
genotype for the germination and
the initial temp of growth. For all
indices the differences between
the control and the experimental
variant, for the average values,
and for most of the genotypes, are
statistically proved. The strongest
for all the genotypes is the
influence of the osmotic stress,
expressed in almost double
increase of the dry matter — from
37% to 62% and from 6.93 cm to
0.99 cm average decrease of
hypocotyls length. The mean
values of germination decrease
with 30%, of the fresh weigh- with
2 mg or more than 33%, and of the
initial root’s length — from 8.18 cm
to 5.56 cm. The change of the
osmotic balance between the
environment and the embryonic
tissues of seeds suppresses the
growth of the initial root,
decreases the root's surface and
provokes water deficiency for the
normal development of the
seedling.

results confirm the
effectiveness of using the
polyethylene glycol stress for
additional assessment of seed’s
sowing characteristics. It is
established a stronger resistance
to osmotic stress of the
sudangrass origins, which

These
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KOETO Kopenupa c faHHuTe 3a no-
6BbP30TO MM Hayas/IHO pasBuUTME B
CpaBHeHVe CbC 3axapHuTe popmu
copro. PsAskata peakuMsa Ha
Hawwua copT EHpxke 1, KoWTto €
XMbpua Ha cygaHka U 3axapHa
MeT/na, AONb/IHUTENTHO O06SACHABA
CpaBHUTENHO MO-6aBHUA HavasleH
TemMmn Ha HapacTBaHe. ToBa e egHa
OT OCHOBHUTe cnabocTn Ha copTa
N e HanoxutesHa nogobputesnHa
cefiekuMoHHa [f[enHoCcT B Tasu
HacoKa.

C uen pgonbnHUTEsNHa OueH-
Ka Ha reHopoHga M Ha Bb3MOX-
HOCTUTE 3a ediekTMBeH OT6Op 3a
YCTONYMBOCT KbM BOAEH AedunumnT
npn MOHWKBAHETO C MOIMETU/IEH-
rMIMKON, NO ycTaHOBeHaTa npoLe-
Aypa, ca TpeTupaHu nHausmnayan-
HW MNoTOMCTBa — JIMHUM OT [Be
cynepesiutHM nonynauum cygaHka
N 3axapHa MeT/1a OT MEeCTeH MNpo-
n3xopd. Pesynrarute ot uscnensa-
HuaTa npe3 2016 r ca Noco4veHn B
Tabnuua 2.

[Mpoab/XMTENHOTO CcamMoon-
pawBaHe ce oOTpa3fBa Mo-CU/THO
BbPXY Kb/IHAEMOCTTa Ha JIMHUUTE
OT 3axapHa MeT/nia U Bapupa OT
62% po 97%, pokato 3a cyaaHKo-
BUTE NuHUK e oT 86% po 100 %.
[Mo-cunHa e n peakumaTa B NOHUK-
BaHETO Ha 3axapHuTte doopmMu npu
TpeTupaHe ¢ NONETUNEHTIUKON —
Kb/IHAEMOCTTa HamansaBa cpenHo
oT 83% Ha 57,2% c BapupaHe OT
32% po 80%. 3a NnHMUTE Ha cy-
JaHkaTa HamasieHneto e oT 96%
Ha 82% cpegHO C BapupaHe oT 61
% p0 98 %.

correlates with the data of their
faster initial development
compared with that of the sweet
forms of sorghum. The sharp
reaction of our variety Endje 1,
which is a hybrid between
sudangrass and sweet sorghum,
additionally explains the
comparatively slow initial temp of
growth. This is one of the basic
shortcomings of the variety and
makes the improvement breeding
measures imperative.

For additional assessment of
the gene fund and the possibilities
for effective selection for water
deficiency resistance during the
germination individual progenies —
lines of two super-elite populations
of sudangrass and sweet sorghum
of local origin have been treated
with PEG according the
established procedure. The results
of these researches in 2016 are
given in Table 2.

The continuous self-pollination
affects stronger the germination of
sweet sorghum lines and varies
from 62% to 97%, while for the
sorghum x sudangrass hybrids the
variation is 86% - 100%. Also
stronger is the reaction of the
sweet forms, treated with PEG,
regarding the germination — the
germination decreases on the
average from 83% to 57.2%, with
variation of 32% to 80%. For the
sudangrass lines the average
decrease is from 96% to 82%, with
variation of 61% to 98%.
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Tabnuua 2. labopaTopHa Kb/IHAEMOCT Ha CEMEeHa U HavyasleH TeMI Ha pacTex Ha
WHOVBUAYa/IHA MOTOMCTBa Ha CydaHka U 3axapHa MeTna npu TpeTtupaHe C
nosivetuneHrnnkon, 2016 r.

Table 2. Laboratory germination of seeds and initial temp of growth of individual
progenies of sudangrass and sweet sorghum treated with polyethylene glycol,
2016

KbnHsaemoct Terno Ha KbnHa Cyxo cbabpxaHue
Germination Germ weight Dry matter content
BapuaHt % mg %
Variant KoHTpona c MNer KoHTpona c MNer KoHTpona c NEr
control with PEG control with PEG control with PEG
CypaHka/Sudangrass
SV0901 100,0 98,2 4,57 3,79 32,4 45,6
SV0902 95,6 86,0 6,37 2,36 21,6 59,5
SV0903 86,1 73,0 2,97 2,76 31,8 54,9
SV0904 100,0 60,9 4,23 2,43 27,7 69,9
SV0905 99,1 83,0 4,23 2,38 35,6 68,3
SV0906 100,0 89,2 5,77 2,13 19,6 63,2
SV0907 92,2 87,5 5,36 2,74 25,4 62,6
SV0908 92,0 78,7 3,67 2,15 36,5 66,7
SV0909 97,7 82,3 4,31 2,60 35,4 57,5
SV0910 97,0 90,5 4,89 2,47 26,4 56,8
SV0911 95,3 71,0 4,67 2,45 30,9 64,4
SV0912 94,6 86,0 5,34 2,50 28,1 66,0
SV0913 99,0 86,7 5,50 2,70 27,3 66,9
SV0914 100,0 74,4 4,62 2,59 32,7 64,1
SV0915 96,2 84,1 5,07 3,19 30,5 60,0
CpepHo/Average 96,1 82,1 4,51 2,75 31,6 60,4
3axapHa meTna
Sweet sorghum
SZ0901 97,0 45,3 6,98 4,75 33,4 50,5
S70902 83,2 79,0 5,04 4,43 53,8 60,7
SZ0903 67,0 62,2 7,04 4,79 32,8 57,2
SZ0904 61,5 41,1 5,87 3,88 42,2 71,1
SZ0905 71,0 42,0 5,68 4,07 35,4 58,5
SZ0906 73,3 53,2 4,90 3,66 45,2 57,7
SZ0907 80,0 66,6 5,42 3,48 35,9 56,9
SZ0908 89,5 61,4 6,82 3,83 36,6 60,9
SZ0909 89,3 73,3 6,76 5,12 38,9 51,1
SZ0910 90,8 73,0 6,25 3,88 41,7 66,1
Sz0911 88,2 80,0 7,88 4,77 36,8 67,8
S70912 70,6 32,2 5,09 3,81 54,8 74,8
SZ0913 88,3 79,1 3,85 3,80 43,1 63,9
Sz70914 73,0 44,0 5,61 4,50 38,4 44,4
CpegHo/Average 83,1 57,2 5,77 4,49 43,2 61,2
GD -1% 3,22 1,47 5,67
P-% 2,66 3,25 4,62
MHTepecHn ca pesyntatute The results for the fresh

3a CBEXOTO Terno Ha kbnHoseTte. | weight of the seedlings are
Ternoto Ha Kb/iHa nNpu 3axapHuTte | interesting. The seedling’s weight
nMHUKM  no-cnabo ce Bnude ot | of the sweet forms is not so
TpeTMpaHeTo ¢ nonuetunHravkon— | strongly influenced by the PEG
HamansaBa cpegHo OT 5,77 mg Ha | treatment — it is decreased from
4,49 mg un e c no-ronemMn CToii- | 577 mg to 4.49 mg on the
HOCTM OT TOoBa CyjgaHkaTa, 3a
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KOATO HamasieHneTo e oT 4,51 mg
Ha 2,75 mg cpegHo OT 14 NuHUW.
ToBa MOXe fAa ce O06SICHM CbC
3anaseHara no-ronsimMa xeTeposu-
FTOTHOCT, BBIMPEKN NpoAb/IXUTEN-
HOTO camoorpallBaHe, Ha 3axap-
HWTE TEeHOTUMNOBE U MO-rosiemMusa
edoekT Ha oTbopa npu NOHUKHasIN-
Te CeMeHa B KOHTPO/IHUTE W
ONUTHUTE BapuaHTK.

Mo cbabpXaHMe Ha CyxoTo
CbAbpXaHue pasnuuuara mexay
reHoTUnoBeTe ca CpaBHUTESTHO
no-masikm — ot 20% po 37% 3a
NnHUUTE Ha cypaHkata n ot 33%
[o 54% 3a Te3n Ha 3axapHaTa
meTna. Cnep  TpetMpaHe C
NONIMETUNIEHTNINKO/T CYXOTO CbAbp-
XaHue ce yBenunyaBa cpegHo OT
31% Ha 60% npu cygaHkute n ot
43% Ha 62% npu 3axapHuTe

dhopmn.

n3BO4UN

Pesyntatute ot nscneaBsaHe-
TO NOTBBbPXAABAT ePeKTUBHOCTTa
OT W3MN0JI3BAHETO Ha MOIMeTUsIEeH-
rNINKOJI0BUA CTPEC 3a AONbHUTES-
Ha OLleHKa Ha MoceBHUTE KayecTBa
Ha cemeHarTa.

YcTtaHoBeHa e Mno-CuiHa Yyc-
TOMYMBOCT KbM OCMOTUYEH CTpec
Ha CyJaHKOBWUTE reHoTunose, Koe-
TO Kopenvpa C [faHHUTe 3a no-
O6BbP3TOO0 UM HayasIHO pas3BuUTE B
CpaBHeHMEe CbC 3axapHuTe hopmu.
[Mo-cnnHa e peakumsaTa KbM OCMO-
TUYEH CTpec Npu NMOHUKBAHETO Ha
3axapHuTe (PopMn — KbSIHAEMOCT-
Ta Hamanasa cpefHo oT 83% Ha
57,2% c BapupaHe oT 32% po

average, and is with higher values
than that of the sudangrass, where
the decrease is from 4.51 to 2.75
mg mean of 14 lines. That could
be explained with the reserved
higher homozygousity regardless
of the continuous self-pollination,
of the sweet genotypes and the
higher effect of the selection in the
germinated seeds in the control
and the experimental variants.

The differences between the
genotypes regarding the dry
matter content are comparatively
smaller — from 20% to 37% for the
sudangrass lines, and from 33% to
54% for those of the sweet
sorghum. After the polyethylene
glycol treatment the dry matter
content increases on average from
31% to 60% for sudangrass, and
from 43% to 62% for the sweet
forms.

CONCLUSIONS

The results of the study
confirm the effectiveness of using
the PEG stress for additional
assessment of seeds sowing
characteristics.

It is established a stronger
resistance to osmotic stress of the
sudangrass genotypes, which
correlates with data of their faster
initial development in comparison
with the sweet forms. The
germination reaction to osmotic
stress of the sweet forms is
stronger — the average germination
decreases from 83% to 57.2%,
with variation from 32% to 80%.
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80%. 3a nuHUUTE Ha cydaHkarta
HamaneHneTo e cpegHo oT 96% Ha
82%, c BapupaHe ot 61% [0 98%.

PA3kata peakuus KbMm TpeTu-
paHeTo C NONMETUIEHI/INKON Ha
Hawns copT EHOKe, KOWTO e
XMopug Ha cypaHka u 3axapHa
MeT/n1a, AONbAHUTENHO O0O6sCHSBa
CpaBHUTENHO NO-6aBHMA My Hauva-
JIeH TeMn Ha HapacTBaHe.
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Genotypic reaction of fodder beet to organic fertilization

Stanimir Enchev*, Georgi Kikindonov

Agricultural Institute, 3 Simeon Veliki Blvd., 9700 Shumen, Bulgaria

PE3IOME

KpbMHOTO LBEKIO € TpaguunoHeH
M3TOYHWK Ha CBEX (oypax v u3nonssaHe-
TO Ha OpraHU4YHM TOPOBE yBe/sMyaBa Bb3-
MOXHOCTUTE Ha eKOJIOTMYHOTO MPOU3BOL-
CTBO. B HacToAWoOTO M3cnensaHe e npo-
yyeH edekTbT OT JIMCTHO TpeTupaHe c
KOMMNJIEKC OT opraHunyHu Topose - 0.5%
Apb6aHacunekocuct + 0.7% AmunHobGecT B
[o3a 200 ml/da Bbpxy NpoayKTMBHOCTTA U
CbAbPKaHNETO Ha CyXW BellecTBa Ha
XMopUAN Nosy3axapHo LBEKNO U TEXHU
poAUTENCKN KOMNOHEHTU. 3nuTBaHeTo e
npoeegeHo npes 2014-2015 r., ob6xBala
Ce30HW C pas/ivyHu  arpoKIMMaTUYHK
YyCNoBusA U NPOLABL/IKMTESTHOCT Ha Bereta-
umnaTa. Hait-cuneH e edhekTbT OT OpraHuy-
HOTO TOPEHE BBbPXY 406MBA KOPEeHOoMN104u
npu KPbMHWUTE NPOU3XOAM LBEK/IO B
ycnoBusiTa Ha BofeH aeduumnt npes 2015
r. MNpunaraHeTo Ha U3NUTBaHUA KOMMIEKC
OT OpraHvyHy TOpoBE € NPEMNOPBLUNTESTHO
3a WHTEH3MBHO MPOM3BOACTBO Ha LBEKNO

3a dypax.
KnuyoBn AyMWU: KPbMHO LBEKNO,
nosty3axapHu Xnépunan LBeKno,

OpraHvyeH Top, fo6uB

SUMMARY

The fodder beet is a traditional
source of fresh forage and the use of
organic fertilizers increases the
possibilities of the ecological production.
The effect of leaf treatment with a
complex of organic fertilizers — 0.5%
Arbanasiecosyst + 0.7% Aminobest in a
200 ml/da dose on the productivity and
the dry matter content of semi-sugar beet
hybrids and parental fodder beet
components is studied in the present
research. The test period (2014-2015)
includes seasons with different agro-
climatic conditions and vegetation
continuance. The strongest is the effect of
organic fertilization on the root yield of the
fodder beet origins in the drought
conditions of 2015. The application of the
tested dose of that organic fertilizers
complex could be recommended for the
intensive production of beet forage crops.

Key words: fodder beet, semi-
sugar beet hybrids, organic fertilizer, yield
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YBO/,

KpbMHOTO  UBek/o (Beta
vulgaris var. crassa) ce oTriexga 3a
NPOM3BOACTBO Ha COYeH diypax.
MPOAYKTUBHUAT My NoTeHunan e no-
ronsiM OT KOATO U fa e dhypaxHa
KynTypa. BkitousaHeTo My B fgaxba-
Ta Ha XMBOTHUTE nofobpsiea 6anaH-
CMpPaHOTO MM XpaHeHe. KopeHonno-
AnTe ca /1IeCHO cMunaemMm qoypax u
ce Bb3npuemar C 0x0Ta, KakTo OT
egpua porat go6UTBbK, Taka U OT
CBUHe, 0BLe 1 KoHe (Tozopos 1 ap.,
1995). Cyx0TO BeLLECTBO B KOPEHO-
nnoguTe Ha KpbMHUTE LUBekna e
CbCTaBEHO OT 6e3a30THN EeKCTPakKT-
HW1 BewlecTsa, 1.3 % npoteunH, 0.1%
macna, 0.9% uenynosa un 0.9%
nenenHn BewecTsa, CypoB NPOTENH,
CYpPOB/ Ma3HWHW W BJIAKHUHKW, Me-
TUOHWH, UWUCTWUH, TpuntodiaH, kan-
unin, poccpop n gp.(DAF, 1998).

B MOMeHTa NUCTHOTO TOpeHe
ce npunara LWMPOKO B CXeMUTe Ha
WHTEH3MBHOTO 3emefenue, 4pes
Hero XxpaHuTesiHUTe BellecTBa ce
[OCTaBAT Ha pacTeHuATa MHOro no-
6bP30 B CpaBHEHME C NMOYBEHOTO TO-
peHe. V3non3eBaHeTo Ha 6Guonoruy-
HO aKTVMBHUW BellecTBa M Guonpena-
patm B pacTeHMeBbACTBOTO € aJsi-
TepHaTMBa Ha MMHEPasIHOTO TOpPeHe
N TpeTupaHeTo C necTuunaun, YANTo
BMCOKM 031 HapyllaBaT eKosoruy-
HOTO paBHOBecue B arpoueHosnTe
(Wu et al., 2004; Alves et al., 2009).
OpraHnyHoTO 3emMegenue B EBpona
ce pas3BuBa MHOro AUHaAMWU4YHO nopa-
AN HapacTBalua UHTepec OT CcTpa-
Ha Ha 3emejesickute npowssoguTe-
N N yBENIMYEHOTO NoTpebrsieHme Ha
eKoNornyHo ymctn xpaHu. (Nieberg

INTRODUCTION

The fodder beet (Beta
vulgaris var. crassa) is grown for
fresh  forage production. Its
productive potential is higher than
that of every forage crop. The
inclusion of beet in the portions of
live stock improves their balanced
nutrition. The roots are easily
digestible forage and are willingly
accepted by the cattle, and by
pigs, sheep and horses (Todorov
et al., 1995). The dry matter in the
roots consists of nitrogen-free
extract substances, 1.3% protein,
0.1% oils, 0.9% cellulose and 0.9%
ash substances, crude protein, fats
and fibers, methionine, cystine,
tryptophan, Ca, P, etc.(DAF, 1998).

At the moment the foliar
fertilization is widely applied in the
schemes of  the intensive
agriculture, in this way the nutritive
substances are supplied much
faster in comparison with the
conventional soil fertilization. The
use of biologically active substances
and bio preparations in plant
growing is an alternative of the

mineral fertilization and the
pesticides treatment, whose high
doses destroy the ecological

balance of the agrocenoses (Wu et
al., 2004; Alves et al., 2009). The
organic agriculture in Europe
progresses  quite  dynamically
because of the increasing interest
by the manufacturers and the
increased consumption of
ecologically clear food (Nieberg
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and Offermann, 2008). Bbuonpous-
BOACTBOTO B Bbarapusi cbio Thpnu
CUMHO pasBUTME Npe3 nocnegHuTe
rOAMHW, OTYMTa Ce PbCT OT OKOMO
100% (Axunmos, 2013).

Peguua aBTopy ca npoy4sa-
NN Bb3AENCTBMETO Ha NPUPOLHK
OGMO/IOTMYHO  aKTUBHU BELLECTBa,
6uwoTopoBe ©n  BGuonecTUunam
(MBaHoBa 1 gp., 2013; Enchev and
Kikindonov, 2015). PasznnyHu 6mo-
npanapaTtu ca U3nuTaHn BbpXxy 3a-
XapHO, KPbMHO 1 canaTHO LBEK0
(EHueB, 2012; EHueB, 2013;
Hashemi et al., 2013). YcTaHOBEHO
e nogobpsiaHe Ha pactexa, u-
3M0/I0TUYHNA  cTaTyc, NPOAYKTUB-
HOCTTa 1 YCTOMUYMBOCTTA Ha KYNTYy-
puTe B YC/IOBUS Ha CTpec, Nnopo-
[eH OT OMOTMYHM U abuOTUYHK
doakTopn. lMpunaraHeTo Ha pas-
JINYHN OpraHn4yHM TOpPOBE BOAW A0
yBe/IMYeHne Ha OUOXMMUYHUTE W
dwmsnonornyHn  nokasatrenu
[obvBa Ha pactuTesiHa NpoayKumns
(Vlahova et al., 2011). Cuuta ce,
4ye n3nos3BaHeTo Ha buonpenapa-
TV € HeobXoANMO KaTto HOB NOAXOS
B pactutenHarta 3awmta (Ujvary,
2002).

Llenta Ha HacTosiwata Hay4yHa
paspaboTka e pga ce nposegar
n3cnegBaHns BbPXY reHoTunHata
peakuMa Ha copToBe U Xubpuau
KPbMHO UBEKIO Ha  OpraHnyHo
TOpEHe.

MATEPVAT N METO4N

3cnegBaHeTo € npoBefeHo
npes nepuoga 2014-2015 roanHa B
ONUTHOTO MNoNne Ha 3eMefesicku
WHCTUTYT rpapg LWymeH. lMonckute

and Offermann, 2008). The bio-
production in Bulgaria is also
developing during the last years,
and its growth is about 100%
(Yakimov, 2013).

A number of authors have
studied the influence of natural
biologically active substances,
biofertilizers and biopesticides
(lvanova et al., 2013; Enchev and
Kikindonov, 2015). Different bio-
preparations are tested with sugar,

fodder and table beet crops
(Enchev, 2012; Enchev, 2013;
Hashemi et al., 2013). It is

established an improvement of
growth, the physiological status,
productivity and resistance of
crops in conditions of stress,
caused by biotic and abiotic
factors. The application of different
organic  fertilizers  brings to
increase of the biochemical and
physiological indices and the yield
of crops (Vlahova et al., 2011). Itis
considered that the use of bio-
preparations is necessary as a
new approach in the plant
protection (Ujvary, 2002).

The aim of the present
research is to study the genotypic
reaction of varieties and hybrids of
fodder beet to organic fertilization.

MATERIAL AND METHODS
The research is carried out in

the  experimental fields  of
Agricultural Institute-Shumen,
during 2014-2015. The field
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ONUTK Cca 3aJ10XeHU Mo MeToAa Ha
AbArMTe napuenn B YeTupu NnoBTo-
peHus, c ronemMmHa Ha pekosiTHaTa
napuena 10.8 m?, BbpXy KapboHa-
TEH YepHO3eM CbC cnabo ankanHa
peakuMss Ha MOYBEHMA pasTBop.
Ceutbata e n3BbpLUIEHA PbYHO Ha
70 cm mMexaypeaoBO pascTosiHue
(10000 p-sa/da) Ha 20.04 npe3 aBe-
Te roguHun. BapuaHTtuTe ca TpeTtu-
paHn C opraHn4yHy TOpoBe efHO-
KpaTHO BbB (pasa dpopmupaHe Ha
nuctHa posetka (8-10 CbLMHCKK
NINCT), C rpbbHa nNpbcKavka N pa-
60TeH pasTtBop oT 25 l/da. Pekon-
TMPAHETO e PbYHO — Npe3 TpeTaTa
pecetgHeBka Ha centemspu. Cb-
AbpPXaHVETOo Ha CyX0 BeLlecTBO Ha
M3NUTBaAHUTE MPOU3XOAMN € onpene-
NEHOo pehpakTOMETPUYHO B XUMUKO-
TexHosiorMyHata nabopatopuss Ha
3emefenckn MHCTUTYT-LWymeH.

3nuTBaHu BapuaHTu:
1. TpeTnpaHu c KOMMIEKC OT
OopraHnyHM TOpPOBE:

Apb6aHacmekocucT -
CbAbpXa HSAKOMKO LWWamMa Ha
Bacillus subtilis, KaKTo n
6aktepunte Bacillus licheniformis,
Azotobacter chroococum n
Azotobacter vinelandii — B pgo3a
200 ml/da

AMUHOGECT — CbC  CyXO
BewectBo: 9,5-12,5%; pH 9,0-13;

1,65% XymMnHOBW CbeanHeHuns; 4,02%
AMWHOKNCETVHW; o6u, asorT:
0,4-0,75%; Mukpo- 1 MakpoesieMeH-
T™: ®docchop: 0,1-0,25%; Kanwuia:
0,55-0,7%; HaTpwui: 0,2-0,37; Kanuwia:
0,001-0,003%; Marneswuii:
0,009-0,013%; Mepg: 0,002-0,003%;
LuHk:  0,0003-0,0006%; MaHraH:

experiment is arranged by the long
plot method, in four repetitions,
with a harvest plot of 10.8 m? on
carbonate black soil with a slightly
alkaline reaction of the soil
solution. The sowing is manual, at
70 cm distance between rows
(10000 plants per da), made on
20.04 during the two years of tests.
The fodder beet origins and their
semi-sugar beet hybrids are
treated once with organic fertilizers
in the phase of leaf rosette forming
(8-10 real leaf), with a knapsack
sprayer and with a solution of 25.0
l/da. The harvest is manual -
during the third decade of
September. The dry matter content
of the tested origins is measured
refractometrically in the chemical-
technological laboratory of the
Agricultural Institute-Shumen.

Variants of treatment:

1. Treated with complex of
organic fertilizers:

Arbanasiecosyst — contains
several Bacillus subtilis strains, as
well as the bacteria Bacillus
licheniformis, Azotobacter
chroococcum and vinelandii — in
200 ml/da dose.

Aminobest -
9.5-12.5%; pH 9.0-13.0; 1.65%
humine compounds; 4.02% amino
acids; 0.4-0.75% total nitrogen; micro
and macro-elements: P — 0.1-0.25%;
K — 0.55-0.70%; Na - 0.20-0.37%;
Ca— 0.001-0.003%; Mg -
0.009-0.013%; Cu — 0.002-0.003%;
Zn — 0.0003-0.0006%; Mn —
0,0005-0,0009%; Fe — 0,001-0,003%;

dry matter:
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0,0005-0,0009%; Kensaso:
0,001-0,003%; Texkn meTasin B %:
Ni<0.0005; Cd<0.00003; Hg<0.000005;
Cr<0.00003; b<0.0005 — B pmo3a 200
mi/da

2. bes
(koHTpONa).

N3cnepBaHn ca gobus Kope-
HON/I04M, CbAbpPXaHWe Ha Cyxo
BeLLeCTBO, AOOMB Ha Cyx0 Bellec-
TBO OT eAnHuua nsowl. NosyvyeHu-
Te [aHHM ca MoAJ/I0XKeHN Ha Auc-
nepcuoHeH aHasm3  (JlugaHcku,
1988).

JIMCTHO  TOpeHe

PE3YNTATUN N OBCbXXOAHE
ArpomeTeoposiormyHuTe
yCNnoBus npe3 gseTe roAuHU Ha
N3NUTBAHETO ca HebNaronpusTHU
3a pas3BUTMETO Ha LBEK/IOoTO.
[aHHnte B Tabnvua 1 nokassar
noytv [BYKpPaTHO HajBuMLLaBaLLM
HOpMaTa BereTauMoHHU Basiexu
npes3 2014 r. Hewo noseye, npes
MeceuutTe Mal M centemBpu ca
nagHain pekopgHU KOoMMyecTBa.
3BBbHPEOHOTO OBMlaXHABaHE Ha
nousara cnepn ceutbara npeno-
npegens v U3BecTeH oTpuuateneH
3a pasBUTUETO Ha LBEK/IOTO edoekT
Ha MOLLHUA eKpaH OT NPUIoXeHUs
noyseH xepbuuma. Bcuyko TOBa
HEMWHYEeMO BJiOLLIaBa aKTUBHOTO
HaTtpynsaHe Ha O6uomaca u ce
oTpassiBa HeraTMBHO BbpXy 06LLMS
[06VB OT M3NUTBAHUTE NMPON3XOAM.

heavy metals: Ni<0.0005;

Cd<0.00003; Hg<0.000005;
Cr<0.00003; b<0.0005 — in a dose of
200 ml/da.

2. Non-treated with foliar
fertilizers (control)

The studied parameters are
root yield (kg/da-1), dry matter
content (%), dry matter yield from a
unit of area (kg.da-1). Data
received are statistically treated by
dispersion analysis according to

Lidanski (1998).

RESULTS AND DISCUSSION

The agro-climatic conditions
during the test period are
unfavorable for the development of
beet. Data on Table 1 show that
the rainfalls in 2014 are nearly
twice exceeding the vegetation
norm. Their quantities during May
and September are records for the
last ten years.

The unusual humidity of soil after
sowing is also a reason for certain
negative for the development of
the crop effect caused by the
powerful screen of the applied soll
herbicide. Inevitably this makes
worse the active accumulation of
biomass and affects negatively the
total yield of the tested origins.
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Ta6r||/|u,a 1. MeTeOpOﬂOFVI'-IHVI rnokKasaresim 3a permoHa Ha 3emenenckm MHCTUTYT-

LymeH npe3 2014-2015 .

Table 1. Meteorological indexes in the region of Agricultural Institute-Shumen

during 2014-2015

MognHa Banexn Tsrgigmiza
Year ZE Rainfalls Al Ay
g g ir temperature
== AeceTareskn Cyma | Hopma CpegHo
Decades
I T Sum Norm Mean
\% - 33.8 10.6 44.4 41.0 115
2014 V 26.0 52.9 147.6 | 226.5 64.0 15.1
VI 37.0 19.9 14.6 715 75.0 19.3
Vi 2.2 4.4 63.9 70.5 60.0 21.9
VI 29.0 37.3 4.0 70.3 42.0 22.5
IX 54.3 0.2 54.5 28.0 175
O6Lo 3a BereTaymaTa
Total for the vegetation 5317
\% 32.6 10.5 10.0 53.1 41.0 14.6
V 6.3 3.2 6.3 15.8 64.0 20.8
2015 VI 2.5 18.6 3.0 24.1 75.0 23.6
Vi 2.3 6.6 - 8.9 60.0 27.1
VI 0.6 8.8 15.2 24.6 42.0 28.4
IX 1.1 40.2 41.3 28.0 22.8
O6Lo 3a BereTayusaTa 167.8
Total for the vegetation '

B no6usa kopeHonnoau npes
BnaxHata 2014 r. He e oOT4yeTeH
NONOXUTENEH eekT OT TpeTupa-
HEeTO C KOMMJekca OT OpraHuyHu
TopoBe (Ta6bnvua 2). Oopu cpen-
Harta 3a BCUYKM TpPeTMpaHu Ba-
puaHT CTOMHOCT Ha pgobusa
(5293 kg.da™) e no-Hucka oT Tasu
Ha HeTpeTupaHuTe C JINCTHU TOPO-
Be (5466 kg.da®). EguHcTBEHO
AVNNOUOHUAT noJsly3axapeH Xub-
pug MS142 x 805 pearupa o
N3BECTHA CTeNeH MNoJsIOXUTESTHO Ha
JINCTHOTO TOpPeHe — A06MBBLT Kope-
HOM04AM OT TpeTupaHus BapuaHT
e ¢ 569 kg no-BMCOK OT TO3U Ha
BapvaHTa, nNpu KOMNTO He e
npunaraHo OpraHN4yHoO TOpPEHe.

There is no positive effect of
the treatment with the complex of
organic fertilizers on the root yield
during the wet 2014 (Table 2).
Even the mean of all the treated
variants value of vyield (5293
kg.da™) is lower than that of the
non-treated variants (5466
kg.da™).

Only the diploid semi-sugar beet
hybrid MS142 x 805 reacts to a
certain degree positively to the
foliar fertilization — the root yield of
the treated variant is with 569 kg
higher than the yield from the
variant, where organic fertilization
has not been applied. The
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MpunaraHeTo Ha KoMGWHauuMATa
OT OpraHnyHu TOpOoBe He ce oTpa-
34Ba CblUeCTBEHO Ha CbAabpXa-
HMWETO Ha Cyx0 BeLLeCcTBO B M3MNUT-
BaHuUTe npe3 2014 roagnHa npous-
Xo4M UBekso. 3akoHoOMepHa e
nuncata Ha CblECTBEHU pasnu-
yna n B fobmBa Ha Cyxo BeLecTBO
OT TPEeTUupaHuUTe W KOHTPOJIHUTE
BapuaHTu.

treatment with the combination of
organic fertilizers does not affect
significantly the dry matter content
of the tested in 2014 beet origins.

A normal consequence is the lack
of significant differences in the dry
matter yields from the treated and
from the control variants.

Tabnmua 2. CTONaHCKM Ka4vecTBa Ha MPOU3XOAN KPBMHO LBEK/I0 U TeXHU
nosy3saxapHu XMépuaun, TpeTupaHu ¢ IMCTHU OpraHnyHm Topose, 2014 .

Table 2. Economical qualities of fodder beet origins and their semi-sugar beet
hybrids, treated with foliar organic fertilizers, 2014

[o6uB KopeHonoam Cyxo B-BO [o6uB cyxo B-BO
BapuanT Root yiglld Dry matter content Dry matteflyield
Variant kg.da % kg.da
HeTpeTMpaHu [TpeTupaHu| HETPeTUPaHU [TPETUpaHU| HETPETUPaHU [TPeTUpaHu
Non-treated Treated Non-treated Treated Non-treated Treated
M 805-2x 5140 4884 9.8 9.9 504 484
M 802-2x 5524 5537 10.3 9.9 569 548
MS142 x 805 5919 6488 11.2 11.2 663 727
MS 222 x 802 4409 4084 13.0 12.6 573 515
SKR-4x 6134 5878 10.2 10.0 626 588
SKG-4x 4732 4445 11.3 11.3 535 502
MS 66 x SKR-3x 5945 6061 10.6 10.9 630 661
MS 142 x SKR-3x 6207 5421 11.5 11.9 714 645
MS 124 x SKG 5463 5067 11.2 11.4 612 578
MS 0213 x SKG 5189 5073 13.5 13.2 701 670
CpegHo/ Mean 5466.2 5293.8 11.3 11.2 612.7 591.8
GD 1% 1233 1.82 138
P % 5.80 4.05 6.98
[JaHHUTe OT pekonTHaTa The data of the harvest 2014

2014 r. HanaraT n3eBoga, 4e npu-
NIOXXEHMETO Ha KombuHaumata oT
opraHMyHn TopoBe ApbGaHacueko-
CUCT N AMMHOGECT B TOAUHU C
HaHOPMEHW BEreTaunoHHN Baiexu
HAMa NONoXWUTeNeH edeKT BbpXy
NMPOAYKTMBHOCTTA Ha (QypakHOTO
LiBEKNO.

KnumatnuyHnte ycnosusi npes
BTOpaTa rogmHa Ha u3nuTBaHeTo ca
HebnaronpuaTHN 3a pa3BUTUETO Ha
LBEK/NIOTO — 3a pasnnka OT npepa-

therefore clear that the application
of combination of the organic
fertilizers  Arbanasiecosyst and
Aminobest in years with higher
than normal vegetation rainfalls
have no positive effect on the
productivity of the fodder beet.

The climatic conditions in the
second year of test are
unfavorable for the beet's
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xogHarta rogunHa, npes 2015 r. Bere-
TauMoOHHUTE BaJleXM ca KpaniHo
HeJoCTaTbyHN 32  HOPMaIHOTO
passBuTue Ha Kyntypara. Hewo nos-
eye, B Hali-kpUTUYHWUTE 3a HaTpyn-
BaHeTO Ha 6uomaca meceun (HOHU-
aBrycT) Ba/IeXuTe ca OCKbAHW, Npu
NOBULLEHW CPeHOAHEBHM TeMnepa-
Typu. Tpn Te3n ycnosusa ca peruc-
TpUpaHU N PeKOPAHO HWUCKM [06UBM
OT U3NUTBAHUTE NPOU3XOAN KPBMHO
N nonysaxapHo ugekso. [pe3 pe-
konTHata 2015 r. e oTyeTeH 3Hauu-
Te/IHO NO-BUCOK [06UB KOPEHOoMs10-
AN OT BCUYKN TpeTupaHu ¢ opraHuy-
HA TOpOBE MPOM3XOAN KPBMHO
LuBeks10 (AMNIonAHN 1 TeTpanions-
HW) B CpaBHeHVe ¢ fo6uBa OT CbOT-
BETHUTE KOHTPOJIHN (HEeTpeTupaHu)
BapuaHTu (Tabnmuya 3). CbLLOTO Ba-
XM 1 3a HAKOW Nosy3axapHu Xnbpu-
AN B ns3nutBaHeTo — MS142 x 805 u
MS142 x SKG. CpegHaTa CTOAHOCT
Ha go6uBa KopeHonaoau OT M3MNu-
TaHUTe TpeTupaHu C OpraHNyHK
TOpPOBE BapuaHTU 3HAYUTENIHO Nnpe-
BMLIABa cpegHaTta CTOMHOCT Ha
KOHTPO/IHUTE BapuaHTu. Hai-cunHa
e peakuuaTa KbM OpraHuyHo Tope-
He npu KpbMHUTE npounsxoan M802
(2x), SKR (4x) n SKG(4x). A ot
nosysaxapHute Xxuépuau 4yBCTBU-
Te/IHO NO-BUCOK [06UB KOPEHOoMs1o-
AN dopmupaT TpeTupaHute Ba-
praHtn MS142 x 805 (2x) n MS124
X SKG (3x). J/lunceBaTr CblLUECTBEHU
pasnnuma B CbAbPXaHMETO Ha Cyxo
BELLECTBO Mex/ay TOpeHuTe C opra-
HUYHW TOPOBE BapuaHTU U HETPETU-
paHuTe BapuaHTU (C W3K/IKYEeHNe
Ha [oKa3aHO MO-HUCKUTe CTOMHOCTYU
Ha nokasarens npu TpeTupaHute
nonysaxapHu xubpuagn MS222 x

development — opposite to the
previous year in 2015 the
vegetation rainfalls are extremely
insufficient  for the  normal
development of the  crop.
Futhermore in the most critical for
the biomass accumulation months
(June-August) the rainfalls are
scarce, with increased daily
temperatures. In such conditions
record low yields from the tested
origins of fodder and semi-sugar
beet are registered. The root yield
of all the treated with organic
fertilizers fodder beet origins
(diploid and tetraploid) is
significantly higher than that of the
relevant  control  (non-treated)
variants (Table 3).

The same is also valid for some
semi-sugar beet hybrids in the
test- MS142 x 805 and
MS142 x SKG. The mean value of
the root yield from all the treated
with organic fertilizers variants
exceeds significantly the mean
value of the control variants. The
strongest is the reaction to organic
fertilization of the fodder beet
origins M802 (2x), SKR (4x) and
SKG (4x). Quite a higher root yield
is formed also by the treated semi-
sugar beet hybrid variants MS142
x 805 (2x) and MS124 x SKG (3x).
There are no significant
differences between the dry matter
content of the treated with organic
fertilizers variants and the non-
treated variants (except the proved
lower values of the index for the
treated semi-sugar beet hybrids
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802 (2x) n MS0213 x SKG (3x). Mo-
BUCOKUTE, WU MO-HUCKN CTONHOCTU
Ha nokasaTtenia ca Mo-CKOpo cnef-
cTBMe OT Ao6pe M3BecTHaTa OTpU-
LaTenHa KkopenaTvBHA Bpb3ka MeX-
Aoy [o6rBa M CbAbpXaHMETO Ha
CYyX0 BELLECTBO B KOPEHOM/I0AUTE, U
0T HacneasBaHeTo Ha MO-BMCOKOTO
CbAbpXaHMe Ha CyxO BeLlecTBO OT
3axapHusi poauTen B KOPEHOM/Oo-
AMTE Ha nonysaxapHute Xxuépuam
LIBEK/TO.

MS222 x 802 (2x) and MS0213 x
SKG (3x). The higher or the lower
values of this index are sooner
consequence of  the well
expressed negative co-relation
between the vyield and the dry
matter content in the roots, and
the inheritance of the higher dry
matter content of the sugar beet
parent in the semi-sugar beet
hybrids’ roots.

Ta6bnuua 3. CTONaHCKM KayecTBa Ha MPOU3XOAN KPBMHO LBEK/IO U TEXHU
noJsiysaxapHu xmbépunan, TpeTupaHun ¢ JIMCTHU OpraHuyHu Topose, 2015.

Table 3. Economical qualities of fodder beet origins and their semi-sugar beet
hybrids, treated with foliar organic fertilizers, 2015

[o6uB KopeHonoam Cyxo B-BO [o6uB cyxo B-BO
BapyaHT Root yiglld Dry matter content, Dry matter_%/ield,
Variant kg/da % kg/da
HEeTpeTUpaHn [TpeTUpaHuHeTpeTMpaHu TPeThpaHu | HETPeTMpaHu | TpeTmpaHu
Non-treated | Treated |Non-treated| Treated Non-treated Treated
M 805-2x 3246 3790 15.0 14.0 487 531
M 802-2x 2889 4390 14.0 15.0 404 659
MS142 x 805 2860 3803 16.0 15.5 458 589
MS 222 x 802 2546 2688 17.0 15.6 433 419
SKR-4x 3375 4433 135 14.0 456 621
SKG-4x 3003 4147 15.5 14.5 465 601
MS 66 x SKR-3x 4219 4890 15.0 15.0 633 734
MS 142 x SKR-3x 3875 3919 155 16.0 601 627
MS 124 x SKG 3289 4261 15.6 15.0 513 639
MS 0213 x SKG 4147 4805 16.9 15.0 701 721
CpegHo/ Mean 3344.9 4112.6 154 15.0 515.1 614.1
GD1% 777 1.15 173
P % 7.34 2.55 3.40

B ycnoBusaTa Ha BOAEH Ae-
vumMT npes Beretaumusita U3Nu-
TBaHUTE reHOTUNoOBe pearnpar no
pas/IMyeH HauvH Ha TpeTMpaHeTo
C KOMM/ieKkca OT OpraHMyHu TOpo-
Be. Hail-nobpe n3spaseHo e Hapac-
TBaHETO Ha gobuBa Cyxo Bellec-
TBO NpPU TPETUPaHUTE KPbMHMU
npom3xoanm — C AokKasaHo npesu-
leHne cnpamMo gobusa Ha CbOT-
BETHUTE KOHTPO/SIHA  BapuaHTL.

In water deficiency conditions
during the vegetation the tested
genotypes react in different way to
the treatment with the complex of
organic fertilizers. The best is the
expression of the increase of the
dry matter yield from the treated
fodder beet origins — with proved
exceeding over the vyield of the
relevant control variants.
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N3knoueHne e M 805, npu KoOWTo
OpraHM4yHOTO TOpEeHe He [asa
edpekT. o-BMCOK [0OMB Ha Cyxo
BELLECTBO € OTYETEH M NPU HAKOM
TpeTupaHu nosty3axapHu xmopuan
(MS142 x 805, MS66 x SKR,
MS124 x SKG), Hali-Beye nopajm
NONOXUTENHNSA edDeKT OT OpraHny-
HOTO TOPEHE BbBbPXY NPOAYKTMB-
HOCTTa Ha Te3n xmépuau.

N3BOAM
TpeTMpaHeTo C KOMMEeKC OT
opraHuyHute TopoBe  Ap6aHa-

cuekocucT u AMMHOGECT BOAU A0
noBuaBaHe Ha [go6buBa Ha
KOPEHOMNI04M M Ha CYX0 BELLECTBO
OT eAuHuUa NoLl, OT M3NUTaHWUTe
KPbMHM NPOM3X0AM B YC/IOBMSA Ha
3acylwlaBaHe npe3 BeretauuaTa.
Mpv npeoBnaxHeHa noyea B cnej-
CTBME Ha HaJHOPMEHM Ko/myecTBa
Ha BereTauMoHHUTE Basiexu npu-
naraHeTo Ha JIMCTHO TOPEeHe C
Tasy KOMOMHAUMA OT OpraHuMyHu
TOpOBE € HeeheKTUBHO.
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M805 is an exception, where the
organic fertilization id not effective.
It was also registered a higher dry
matter yield for some of the
treated semi-sugar beet hybrids
(MS142 x 805, MS66 x SKR,
MS124 x SKG), mostly due to the
positive effect of the organic
fertilization on the productivity of
these hybrids.

CONCLUSIONS

The treatment with the
complex of organic fertilizers
Arbanasiecosyst and Aminobest
brings to increase of the yield of
roots and dry matter from a unit of
area from the tested fodder beet
origins and their semi-sugar beet

hybrids in drought vegetation
conditions. In waterlogged soill
conditions because of excess

gquantities of vegetation rainfalls the
application of foliar fertilization with
this combination of organic fertilizers
does not defy positive genotypic
reaction of the tested origins.
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Productive potential of varieties and elite populations
sweet sorghum for silage production
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Agricultural Institute, 3 Simeon Veliki Blvd., 9700 Shumen, Bulgaria

PE3OME

Mpe3 2013-2014 r B 3emepnesncku
WHctutyt - LWymeH ca wu3nutaHu 3a
NPOAYKTUBHOCT Ha 3e/ieHa Maca B
M/IEYHOBOCBYHA 3PASIOCT KaTo CypOBUHA
3a NpoOu3BOACTBO Ha Cu/Iax CopTOBeETe
EHoxke, Super sweet, Sooner sweet,
Biomass, AHTap, CtaBponosickas, anwus,
nonynauum wn  xmbpugHu cdopmm  OT
cenekuunaTa Ha MIHctutyTa.

B ycnosusta Ha BogeH gedouunt
npe3 2013 r. 1 Ha nNpeoBnaxHABaHe W
HUCKM TemnepaTtypu npe3 2014 .
cpefHuaT nobus Bapupa oT 35 tha™ no
77 tha™ n cboTBETHO OT 59 t.ha™ no 84
tha™, CYXOTO CbAbpXaHWe Ha 3eneHata
mMaca — ot 50 % o 74 %, cbAbpXaHneTo
Ha Bbriexugpaty B coka - oT 14 % fo
19%. OTHOCUTENHMAT O8N Ha Penpoayk-
TMBHaTa 4acT (26 % - 34 %) npasu
6uomacara nogxopgsuia 3a npou3BoACTBO
Ha KayeCTBEH CUNaxX.

Hawwna copt EHOKXe npeBb3xoxaa
no nNPOAYKTUBHOCT M €eKOJIornyHa mnnac-
TUYHOCT KbM NPOMEHSLLUTE Ce arpokiu-
MaTU4HU YCNOBUSA W3MOM3BaHUTE B Mpak-
TKaTa CTaHfapTHuU copToBe. [pou3sBog-
CTBOTO Ha F1 xubpuau ¢ M3non3BaHeTo
Ha UMC nnHnun e cKbno 1 nosiydeHute

SUMMARY

Standard varieties Endje, Super
sweet, Sooner sweet, Biomass, Yantar,
Stavropolskaya, Galia, populations and
hybrid forms from the breeding program of
Agricultural institute - Shumen have been
tested for green mass productivity in
milky-wax stage as a raw material for
silage production during 2013-2014.

In the conditions of water deficiency
in 2013, and of water-logging and low
temperatures in 2014 the average vyield
varies from 35 tha® to 77 tha®,
respectively from 59 tha™to 84 t.ha™. The
dry matter content of the green mass is
from 50 % to 74 %, the carbohydrates
content in the juice is 14 % - 19 %, and
the relative portion of the reproductive
part (26% to 34%) makes the biomass
very useful for qualitative silage
production.

The variety Endje exceeds in its
productivity and ecological plasticity
towards the changing agro-climatic
conditions the used in practice standard
varieties. The production of F1 hybrids
with the use of CMS lines is expensive
and the results for their productivity,
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pesyntatu 3a NpoAyKTUBHOCTTA UM B
CpaBHeEHME CbC CTabunmanpaHuTe opmmn
He ca JoCTaTbyHO A06pY 3a UKOHOMUYEC-
kM 060CHOBaHO CEMENPOM3BOACTBO.

KnouoBn gymun: 3axapHO COpro,
NPOAYKTUBHOCT, CUIX

yBO/
3axapHoTo copro (Sorghum
bicolor var. saccharatum L.),

N3BECTHO KaTo 3axapHa MeTna, ce
n3nonssa B bbarapua 3a nssnmya-
He ypes npecoBaHe Ha cnagkn cu-
ponu. ToBa pacTeHne e U3BeCTHO
Kato efiHa OT KyNnTypute B ymepe-
HUS MOSAC C Hal-BMCOKa eekTnB-
HOCT Ha HaTpyrneaHe Ha buomaca B
YC/IOBUATA Ha EKCTPEMHM 3acylua-
BaHWA 1 rnobasiHo 3aTonsisHe. Be-
retatMBHaTa Maca Ha 3axapHuTe
dopmn copro (3axapHa wmeTna)
npuTexasa BMCOKa (pypaxHa CTOW-
HOCT BbB BWA Ha 3e/ileHa Maca,
M3CyLleHa Ha CEHO AW Npu NPOu3-
BOACTBO Ha cunax (Kalton, 1988).
MpeauMcTBO € 1 pasHoobpasHOTO
MY W3MNosi3BaHe Kato duypaxHa u
6uoeHeprnintHa kyntypa (Rooney,
2000; N'ony6uHosa 1 kon., 2015).
Bcuukn  KynTypHu  chopmu
3axapHo copro ca nogsuaoBe Ha
Sorghum bicolor. N oo gHec mHoro
OT pa3npocTpaHeHUTe CopToBe ca
MEeCTHM nonynayuun, nosiyyeHn B
pe3yntar Ha eCTeCcTBEeH U WU3KYCT-
BeH oT60p (Bantalian et al., 2004).
CbBpemMeHHMTe doopMn  3axapHo
COpro BK/OYBAT N pasHOObpasHM
XNMopuan cbeC cydaHka, TexHnyecka
MeTnia U 3bpHeHu chopmn. Te ca
CbC CW/HO M3pa3eH XeTepo3nceH
epekT 1 oNTUMasIHO CbYeTaHne Ha
BMCOKa NPOAYKTMBHOCT, MHOrOKpa-

compared with the results of the stabilized
forms are not good enough for
economically grounded seed production.
Key words: sweet
productivity, silage

sorghum,

INTRODUCTION

Sweet sorghum (Sorghum
bicolor var. saccharatum L.),
known as sugar broom, is used in
Bulgaria for extraction by extrusion
of sweet syrups. This plant is
popular as one of the crops in the
temperate climate zones with the
highest effectiveness of biomass
accumulation in conditions of
extreme droughts and global
warming. The vegetative mass of
the sweet forms of sorghum (sugar
broom) has high forage value as a
green mass, dried to hay, or in the
silage production (Kalton, 1988).

Advantage is also its various use
as forage and bio-energy crop
(Rooney, 2000; Golubinova et al.,
2015).

All the cultivated forms of
sweet sorghum are subspecies of
Sorghum bicolor. Even today many
of the common varieties are local
populations, formed as result of

natural and artificial selection
(Bantalian et al.,, 2004). The
modern sweet sorghum forms

include also various hybrids with
sudangrass, technical  broom
(Sorghum bicolor var. technicum
Korn) and grain sorghum forms.
They have strongly expressed
heterosis effect and optimal
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TEeH noAapacT, CbAbpXaHne Ha Bbl-
nexngpatun, 6enTbYnHN 1 Lenysno-
3a, U ce 13nos3Bar 3a Npou3Boj-
CTBO Ha ypax (Smith and
Frederiksen, 2000). CenekuusaTa c
Knacuyecknte MeToAu Ha Xubpu-
Ansaums 1 oTéop ce BoAu No npo-
OYKTUBHOCT, BUCOYMHA, NPOLBIIKM-
Te/IHOCT Ha Beretauusi, kayecrtsa
Ha cypoBuHarta. W3nonssa ce u
xeteposuca C MNPUIOXKeHUe Ha
uuTonnasmeHata MbXka CTepwui-
HocT (Stack and Pedersen, 2003).
B 3emepgenckn WHCTUTYT -
LymeH npe3 nocnegHute 25
roavHN ce mnsnuTeart U noaabpxar
MEeCTHM nonynauum u ce cene-
UuoHmpar xubpugHu dopmn  3a
3e/leHa mMaca Kato co4yeH hypax n

3a NPOU3BOACTBO Ha  Ccuiax
(KnknHpgoHos n kon. 2011; CnaHeB
nKon., 2012).

Llenta Ha n3scneaBaHeTo e ga
ce OueHW MpPOAYKTUBHUA MNOTEH-
uMan Ha cTaHgapTHUM CcopToBe,
nonynaumm wn xmépuaHu chopmu
3axapHo copro ot CenekunoHHaTta
nporpama Ha 3W LWymeH npu
M/IEYHO-BOCbYHA  3pAJSIOCT  Ha
3bPHOTO Karo CypoBMHa 3@
NPOM3BOACTBO Ha CUMax.

MATEPVANT N METOU

CoptoBeTe EHAXe, Super
sweet, Sooner sweet, Biomass ca
XnMopnaHu opMmn CbC cydaHka u
TexHuyecka MeTna C MNOBULLEHO
CbAbpXaHue Ha Bbliexuaparu.
AHTap, Crasponosickad u [anusa
ca TUMWYHM COPTOBE 3a NPOn3BOA-
CTBO Ha cnagku BeulectBa. SZT,
SZM, SZD ca MecTHU nonynauyum

combination of high productivity,
multiple undergrowth,
carbohydrates content, proteins
and cellulose and are used for
forage production (Smith and
Frederiksen, 2000). The breeding
with  classical methods  of
hybridization and selection is led
for productivity, height, vegetation
continuance, qualities of the raw
material. The heterosis with
application of the cytoplasmic male
sterility is also used (Stack and
Pedersen, 2003).

During the last 25 years in
Agricultural Institute - Shumen
have been tested and maintained
local populations, and hybrid forms
for green mass have been bred for
fresh forage and silage production
(Kikindonov et al., 2011; Slanev et
al., 2012).

The aim of the present study
iIs to assess the productive
potential of standard varieties,
populations and hybrid forms of
sweet sorghum of the Breeding
program of the Institute in grain’s
milky-wax stage as a raw material
for silage production.

MATERIAL AND METHODS

The varieties Endje, Super
Sweet, Sooner Sweet and
Biomass are hybrid forms with
sudangrass and technical broom
with  increased carbohydrates
content. Yantar, Stavropolskaya
and Galia are typical varieties for
sweet substances production. SZT,
SZM, SZD are local populations of

126



3axapHa MeT/a € pasvyHa
dopma Ha meTnata u NPOU3XOA,
SZW, SZA, SZC ca ctabunusupa-
HU nonynauuu crnef xvbpuansa-
LA CbC COPro 3a 3bpHo, a SZCF1,
SZ12F1, SZ19F1, SZ5F1 ca xubpu-
An Ha ¢ MC nnHMM copro 3a 3bpHO.
Onntute 3a wu3nNMTBaHe Ha
NPOAYKTMBHOCTTA Ca W3BELEHU
npes 2013 wn 2014 roguHa Ha
ONUTHUTE nosieTa Ha 3emMefesncku
NHCTUTYT - LLlymMeH, BbpXY U3/yXeH
yepHo3eM B ObLATOroAuLlLIEH Ceut-
60060pOT OT eyemuk, LapeBuua,
nweHnya, osec W uin, LBEKO.
3non3saHa e cxemata no Abaru-
Te napuenu ¢ naow, ot 10,8 m? Ha
pekonTHata napuenka. Ceutbata
ce n3BbpLBa Ha 25-30.04. npu 70
Cm MexXaype[oBOo pasCcTosaHne C
rbCTOTA Ha MoceBa cref paspexnja-
He oT 50000 pacTeHus Ha gekap.
KocutbaTa ce n3sbpLuBa npu
JocTuraHe Ha macoBa (pasa mseud-
HOBOCBbYHa 3pAnocT. pe3 2013 T.
€ pekonTMpaH u [AOMNb/IHUTENIEH
npupacT cref nbpBara KocuToa.
Ha cmeceHa npoba oT BCeku Bapu-
aHT, ypes3 nscyliaBaHe Ha pas3gpo-
6eHaTa 3e/leHa Maca B CYLUW/IHSA, e
N34YNC/IEHO CYXOTO CbAbp)KaHue B
NPOLEHTN OT 3en1ieHaTa maca. lpe3
2014 1. e N3MepeHo CyxoTo Cbabp-
XaHne Ha coka Ha cTbbnara c
onTnyeH pedppaktomeTbp. Ypes
6uomeTpuyeH aHanuia Ha 15 pac-
TEHUA OT BCEKWU NPOU3X0[ ca ycTa-
HOBEHW AeNbT Ha BeretaTuBHaTa U
penpoaykTMBHaTa 4yacT Ha 3e/ieHa-
Ta Maca. PbyHO ca OBbpLUaHU
MEeT/INTe, U3MEpPEeHo e TersioTo U
Bflarata Ha 3bPHOTO N € N34YncneH

sweet sorghum with different form
of broom and origin, SZW, SZA,
SZC are stabilized populations
after hybridization with  grain
sorghum, and SZCFl, SZ12F1,
SZ19F1, SZ5F1 are hybrids of
grain sorghum MS lines.

The productivity tests are
made in 2013-2014 on the
experimental fields of Agricultural
Institute - Shumen, on leached
black soil in long-standing crop
rotation with barley, corn, wheat,
oats and vetch, beet. The
arrangement is according to the
long plots method, with area of the
experimental plot 10.8 m% The
sowing is made on 25-30.04. at 70
cm space between rows, with a
sowing density after the rarefaction
50000 plants per da.

The cutting is made in a
mass milky-wax stage. In 2013 is
harvested also an additional
growth after the first cutting. The
dry matter content is calculated for
mixed sample of each variant, after
drying the crushed mass in a drier,
as a percentage of the green
mass.

In 2014 the dry matter content of
the stems’ juice is measured with
optical refractometer. By
biometrical analysis of 15 plants of
each origin, are determined the
portions of the vegetative and the
reproductive parts of the green
mass. The weight and the humidity
of grain is measured after manual
threshing of brooms. The vyield

127



MHOEKCHT Ha pgobumBa kato CboT-
HOLLEeHMe Ha cyxara Maca Ha
3bPHOTO KbM ObLLaTa cyxa maca.
N3BbpLUEeHa e cTaTucTmyecka
o6paboTka 3a onpepenisiHe Ha [06M-
Ba B t.ha™ u gucnepcuoHeH aHanu3
3a onpejesisiHe Ha AOCTOBEPHOCTTa
Ha pasnukuTe 3a NPOAYKTUBHOCTTA

PE3YJITATU N OBCBXXOAHE
ArpomeTeoposniornyHnTe  yc-
NIOBMA W Npe3 [ABeTe ToOUHU Ha
N3NUTBaHe ca HebnaronpuATHU 3a
pa3BMTMETO Ha COProto, HO Mo
KOHTpacTHM napameTtpu. Obuata
cyma Ha BanexuTte ot 195 ml n Ha
TemnepaTypaTa oT 2683 °C 3a 130
OHn  BereTauma (oT ceutba Ao
kocutba) npe3 2013 r. ca 6/1M3KK
[0 HopmasiHuTe 3a CeBepoun3Tou-
Ha bbarapua, HO Banexute ca
pasnpefeneHy U3KIYUTESTHO He-
paBHOMepHO npe3 BeretayudaTa. B
npogb/hkeHne Ha Hapg 30 [OHuM
npegn u cnepg ceuwtbara He ca
nagHa M HUKaKBu BasieXxu, B pe-
3ynTaT Ha KOeTo ce 3abaBsi NOHWK-
BaHeETO W ce popmupar HerapHu-
paHn noceBn C HepaBHOMEPHO
pasBuTMe Ha (pasute. 3acywiasa-
HeTO npoAb/hKaBa [0 Kpas Ha aB-
rycT v efsa nagHasvre npes cen-
TEeMBPU BasieXu KOMMeHcupar 3a-
6aBAHETO Ha pacTtexa n dopmMmu-
paT 3HauuTesieH AOoMbJ/IHUTENEH
npupacT cfief nbpeara Kocutoa.
Pe3synrarnte ot n3nutBaHeTo
3a MPOAYKTMBHOCT M aHa/nmsa Ha
KOMNOHEHTUTE Ha pgobuBa KaTo
CypoBuHa 3a cunax npes 2013 r.
ca nocoyeHu B Ta6nvua 1.

index is calculated as a ratio of the
grain dry mass to the total dry
mass.

A statistical treatment s
made for determination of the yield
in t.ha™ and dispersion analysis for
the reliability of differences for the
productivity.

RESULTS AND DISCUSSION

The agro-climatic conditions
during the two years of tests are
unfavorable for the sorghum
development in contrast ways. The
total sum of rainfalls — 195 ml, and
of temperatures 2683 °C for 130
days of vegetation (from sowing to
harvesting) in 2013 are near to the
normal for North-Eastern Bulgaria,
but the rainfalls are distributed
unevenly during the vegetation.

For more than 30 days before and
after the sowing there were no
rainfalls, which delayed the
germination and brought to
irregular sowings with intermittent
development of the stages.

The drought continues to the end
of August, and the rainfalls in
September compensate the
slowing down of growth by forming
significant additional undergrowth
after the first cutting.

The results of productivity
tests and the analysis of yield’s
components as raw material for
silage in 2013 are given on Table 1.
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Ta6nuua 1. NpoAyKTUBHOCT N aHaUIN3 Ha KOMIMOHEHTUTE Ha A06MBa 3e/ieHa Maca
npu 3axapHu hopMun COpro B MIEYHO-BOCBYHA 3pesiocT, 2013 r.

Table 1. Productivity and analysis of the green mass yield’s components of
sweet sorghum forms in milky-wax maturity stage, 2013

I‘Ipo,lJ,yKTl/lBHOCT1
Productivity (t.ha™) Cyxo OtHocuTeneH VHaekc Ha
BapuaHt Mn. BocbyHa  [onb/iHUTENEH ChAbPXAHNE — [AN Ha METLN nobuea
. ’ Dry matter Relative portion X
Variant 3penoct npupact Harvest index,
: o content of brooms
Milky-wax Additional % % %
maturity undergrowth

Endje 76.4 40.9 60.3 26.2 24.4
Super Sweet 50.7 375 59.0 28.8 375
Yantar 49.6 25.0 66.3 315 33.0
Sooner Sweet 47.3 39.3 65.5 27.0 34.9
Biomass 53.9 31.3 74.0 28.7 26.9
SZT 62.7 28.2 62.1 24.2 24.0
SZD 43.2 31.9 61.8 26.3 28.1
SZW 57.3 36.3 63.3 27.3 30.6
SZA 40.4 27.5 64.1 26.8 34.1
SzC 46.4 31.1 63.2 26.9 36.0
SZAF; 76.8 56.8 60.7 28.4 38.1
SZ9F, 58.0 51.5 62.0 27.1 36.2
SZ15F 34.6 27.3 64.1 28.0 39.0
SZCF, 56.1 49.1 61.8 23.7 30.6
Average 53.8 36.7 63.4 27.2 324
GD 1% 10.9 8.9
P % 4.47 4.53

Bbnpekn 3acylwaBaHeTo npes Kpu-
TUYHUTE (pa3n Ha pasBUTUETO Ha
nocesute, MNPOAYKTUBHOCTTA Ha
3e/leHa Maca B MJ/IeYHO-BOCbYHA
3pANOCT € Ha CpaBHUTESIHO BUCO-
kv HuBa — o1 35 t.ha™ go 77 t.ha™,
npu cpegHo 54 t.hat oT 14 unsnu-
TaHn BapwnaHTu. OT copToBeTe, C
Haii-B1COK fo6us — 76 t/ha™ e Ha-
LWMAT copT EHAXe, KOWTO e cTabu-
nn3vpaHa nonynauusa Ha 3axapHa
MeT/la CbC cypaHka. KbcHaTta
XbTBa MNPV CEMENPOM3BOACTBOTO
Ha copTa BoAu A0 OT6OpP Ha no-
KbCHWTE TEHOTUMOBE C MNO-rbeTa
MeT/la, KOeTO e XapakTepHOo 3a
3axapHata MeT/sia. ToBa KOCBEHO
ce rnoTBbpXAasa M OT BUCOKaTa
NPOAYKTUBHOCT Ha yucrara

Regardless of the drought during
the critical stages of crops’
development the productivity of
green mass in milky-wax stage is
at comparatively high levels — from
35 tha! to 77 tha™, mean of 54
tha' for 14 tested variants.
Among the varieties the highest
yield (76 t.ha™) is realized by our
variety Endje, which is a stabilized
population after  hybridization
between sweet sorghum and
sudangrass. The late harvest of
the variety seed production crop
brings to selection of the later
genotypes with more dense
broom, which is characteristic for
the sweet sorghum. This s
indirectly confirmed by the high
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dopma 3axapHa MeT/ia, KOATO
yyacTBa Kato poauTesiCKM KOMIMO-
HEHT npu xubpmgmusauusatTa 3a
nogAabpxaHeTo Ha copTa. Bapupa-
HeTO Npu XMépuaHuTe Popmmn CcbC
COpPro 3a 3bpPHO € BUCOKO U CUJTHO
3aBUCK OT MalUYMHUSA POAUTESICKU
KOMMOHEHT.

MapameTpute 3a Cyx0 Cb-
AbpXaHne W OTHOCUTENHUA Aan
Ha MeT/INTE U MHAEKCa Ha ao6uBa
Ha 3bpHO Bapupar B MNO-TECHU
rpaHium, n ca 6naronpusaTHU 3a
HOPMaJIHOTO NMpOTMYaHe Ha M/ey-
HoKucenara hepmeHTauma 3a no-
NlyyaBaHeTO Ha KayeCTBEH CuUIax.
CopToBeTe Super sweet, Sooner
sweet, Biomass n AHTap oTCTbI-
BaT No NPOAYKTUBHOCT Ha EHAXe,
HO B YyC/IOBMATa Ha 3acyllaBaHe
nposABsABaT MO BWCOKM HMBA Ha
CyXOTO CbAbpXaHue. [JonbnHu-
TENIHMAT npupact oT cpefHo 3,7
t.ha' senena maca ¢ 30 % Cyxo
CbAbpXaHue yBesiMyaBa edekrta
OT M3MNO/3BaHETO Ha 3axapHuTte
dopmmn 3a pasHoob6GpaszsBaHe Ha
doypaxHunsa 6anaHc.

Ycnosuata npes 2014 r ca
N3KTIOYNTESTHO  Heb1aronpuATHU
3a peasiM3npaHeTo Ha arpoTexHu-
yeckute MeponpuATUA U  CUJHO
3abaBunxa pa3BuUTUETO Npe3 usana-
Ta Beretauus, KOATO 3a fOCTUraHe
[0 BOCbYHA 3PANOCT NPOABIIKU
po 133 gHu. Cymata Ha BasiexuTte
oT 536 ml noytn TpukpaTHO Hafj-
MVUHaBa HopmaTa, HO MPOLBLIIXKU-
TenHaTta v xnagHa nposieT Hama-
nn - TemnepaTtypHata cyma noj
2300 °C, KoeTo e HefoCcTaTbyHO
3a peanim3vpaHe Ha NPoAyKTUBHUSA

productivity of the pure form of
sweet sorghum, which participates
as a paternal component in the
hybridization for variety’s
maintenance. The variation in the
hybrids with grain sorghum is high

and depends strongly on the
maternal parent component.
The parameters for dry

matter content and the relative
portion of brooms, and the grain
yield index vary in more narrow
range and are favorable for the
normal flow of the lactic
fermentation for the obtainment of
high quality silage. The varieties
Super sweet, Sooner sweet,
Biomass and Yantar fall back in
productivity to Endje, but in
drought conditions show higher
levels of the dry matter content.
The additional average
undergrowth of 3.7 t.ha™ green
mass with 30% dry matter content
increases the effect of using sweet
forms for diversification of the
forage balance.

The 2014 conditions are
extremely unfavorable for
realization of the agricultural
activities and strongly slowed the
development of the crops during
the whole vegetation, which
continued 133 days to reaching
the wax maturity stage. The
rainfalls sum (536 ml) exceeds
almost three times the norm, and
the continuous and cool spring
decreased the temperature sum
below 2300 °C, which is not
enough for the realization of the
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noTteHyman Ha kyntypata. B cpaB-
HeHne cbC cyxaTta 2013 r., pesyn-
Tatute oT nanuTeaHeTo npes 2014
r. nawctpupaHn B Tabnuua 2,
OEeMOHCTpUpaT no-Bucoka npoayk-

crop’s productive potential. In
comparison with the dry 2013, the
test results in 2014, illustrated on
Table 2, show a higher productivity
of the studied origins.

TUBHOCT Ha U3NnMTaHnTe Nnpon3xoaun.

Ta6nuua 2. NpoAyKTUBHOCT N aHaUIM3 Ha KOMIMOHEHTUTE Ha A00MBa 3e/1eHa maca
npu 3axapHu hopMun COpro B MIEYHO-BOCBYHA 3pesiocT, 2014 r.

Table 2. Productivity and analysis of the green mass yield’s components of
sweet sorghum forms in milky-wax maturity stage, 2013

BapuaHT MpoayKkTnBHOCT Cyxo Cyxo OtHocuTeneH MHpekc Ha
Variant Productivity CbAbpXaHue  CcbAbpXaHue AAN Ha MeTavum  aobusa
tha™ Dry matter Ha coka Relative portion  Harvest
content Dry matter of of brooms Index
% juice, Brix % % %
Endje 72.4 57.0 19.0 33.9 28.8
Super Sweet 63.6 53.8 19.0 26.9 21.9
Yantar 73.8 52.1 16.8 17.5 14.7
Stavropolskaya 70.0 52.9 17.0 24.6 26.8
Galia 59.3 56.5 14.6 231 255
SZT 70.9 55.1 17.2 33.3 31.6
SZD 84.1 51.7 17.6 22.2 18.0
SZW 70.5 49.4 19.1 324 24.4
SZA 72.9 58.7 13.5 29.4 314
SzC 68.6 58.8 15.0 26.3 27.4
SZAF1 79.3 53.8 15.3 30.7 31.7
SZ9F1 84.3 53.3 13.0 26.7 30.5
SZ15F1 80.9 52.0 16.5 30.8 29.0
SZCF1 78.2 47.2 19.0 31.9 36.1
Average 735 53.7 16.6 27.8 27.0
GD 1% 9.61
P % 4.10

[o6uBbLT Ha 3en1eHa maca e ot 59
t.ha' go 84 tha™ npu cpegHo ot
74 tha' 3aegHo c ToBa Cyx0TO
cbAbpXaHne Hamanasa ¢ 10
nyHkTa — oT cpegHo 53,7 % npes
2013 Ha 63,4 % npe3 2014 r. Xu-
6puaHnTe popmMn B yCroBusTa Ha
06u/IHa Bnaro3anaceHocT NposiBs-
BaT BMCOKUA CU NPOAYKTMBEH MO-
TeHuman. CopT Engke ¢ 72 tha™
[o6uB N 57 % cyxo CcbAbpXaHue
OTHOBO € C A06po npeacTaBsiHe B
n3nuteaHeto. CopTtoBeTe Super
sweet, Sooner sweet, HAHTap,

The green mass yield is from 59
tha'to 84 tha’, with mean of
74tha®. Simultaneously the dry
matter content decreases with 10
units — from the mean of 53.7 % in
2013 to 63.4 % in 2014. In the
conditions of sumptuous moisture
availability the hybrid forms
manifest their high productive
potential. The Endje variety with
72 tha yield and 57% dry matter

content keeps its good
performance in the test. The
varieties Super sweet, Sooner
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CraBpornosickasd 1 lasima OTCTbI-
BaT He3HauyuTesIHO Ha Halumsa copT
no MNpPOAYKTUBHOCT Ha 3e/ieHa u
cyxa maca.

OTHOCUTENHNAT AAN Ha MEeT-
amumte M MHOekca Ha [obusa
3bPHO 3ana3BaT OTHOCUTESTHUTE
CW CTOMHOCTW B pamMKuTe Ha 28 %
n 27 % CHLOTBETHO.

3a KayecTBOTO Ha 3esieHaTa
Maca KaTto CypOBMHa 3a cunax oT
3HayeHne e CbAbpXaHneTo Ha
nonv-, gu- n MoHo3axapugu. C
npoBefeHna aHann3 ¢ pedypakTo-
METbp Ha coka OT cTbbnarta ce
yCTaHOBSIBa CYyX0 CbAbpXaHue oT
13,5 % po 19,1 %, koeTo A0 rons-
Ma CTerneH ce MoKpuBa OT CbAbp-
XaHMeTo Ha BbInexugpartute. Te-
31 HMBa ca AO0CTaTbyHW 3a Kayec-
TBOTO Ha cuniaxa, nonydyaBaH OT
3axapHu doopmu copro.

M3nntaHuTe copTtoBe 3axap-
HO COPro ca CbC BMCOK NMoTeHuman
3a HaTpynBaHe Ha 3e/ieHa OoT
cpegHo 6 that 3a gsete roguHu
OT eJHOKpaTeH OTKOC Npu M/IeYHO-
BOCbYHa 3psAsiocT. CyxoTo CbAbp-
XaHue nNpu BCUYKU U3NNTAHU TEHO-
TUMNOBE 3HAYUTESTHO Ce B/iMse OT
nagHanuTe npes3 ce3oHa Basiexu,
HO € B rpaHuuMTe Ha ONTUMaJsTHU-
Te HumBa o1 50-60% 3a npon3Boa-
CTBO Ha cunax. CyxoTo cbAbpxa-
HMe Ha 3eneHarta maca ot 50 % fgo
74 %, CbAbPXaHNETO Ha BbI/1EXU-
Apatu B coka oT 14 % o 19 % n
OTHOCUTENHUA [OAN Ha pPenpoayk-
TMBHaTa 4act ot 26 % no 34 %
npasy 6Guomacara noaxofslla 3a
MPOU3BOACTBO HA KaYeCTBEH Cunax

EHOKe ce n3aBsiBa kaTo Hali-

sweet, Yantar, Stavropolskaya and
Galia fall back insignificantly to our
variety regarding the productivity
of green and dry mass.

The relative portion of
brooms and the grain yield index
keep their relative values in the
frames of 28% and respectively
27%.

Significant for the quality of
the green mass as a raw material
for silage is the content of poly-,
di- and monosaccharides. By the
refractometrical analysis of the
stems juice is determined a dry
matter content of 13.5% - 19.1%,
which to great extent is covered by
the carbohydrates content. These
levels are sufficient for the quality
of the silage, obtained by sweet
sorghum forms.

The tested varieties of sweet
sorghum have high potential for
green mass accumulation -
average of 6 tha™ from a single
swath in milky-wax maturity stage
for the two years of test. The dry
matter content in all the tested
genotypes is significantly affected
by the seasonal rainfalls, but is in
the limits of the optimal levels (50-
60%) for silage production. The
dry matter content of the green
mass (50% to 74%), the
carbohydrates content in the juice
is 14 % - 19 %, and the relative
portion of the reproductive part
(26% to 34%) makes the biomass
very useful for qualitative silage
production.

Endje is the most productive
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NMPOAYKTMBEH N €KOJIOTMYHO nnac-
TUYEH KbM NPOMEHALNTE Ce arpo-
KNMMaTn4Hu YC/10BUSA COPT.
Mpon3BOACTBOTO Ha Xn6pU-
An c usnon3saHeto Ha LIMC nu-
HUW € CKBIMOo U NOJSyYeHUTe pesysi-
Tatn 3a NPOAyKTMBHOCTTA UM B
CpaBHeHWe CcbC cTabunusnpaHute
ynucTn N XMépungHn oopmMn He ca
[OCTaTbyHO A06pKU 38 MKOHOMUYEC-
Kn 060CHOBaHO CEMeNpPon3BOACTBO.

n3BO4U

M3nuTaHuTe ctaHfapTHU cop-
TOBe M (popmMM 3axapHO COPro oT
cenekuusaTa Ha  3emepesncku
WHcTutyT - LWymMeH nposasasat
afjanTuBHMA CW noTeHuman 3a
BMCOKM [0OMBM 3eneHa maca B
M/IEYHO-BOCbYHA 3pASIOCT U C
[o6pu KayecTBa Ha CypoBuHaTa 3a
npou3BoACTBO Ha cunax. B ycno-
BMATA Ha BOAEH gedwuunt npes
2013 1. N Ha npeoBnaxHABaHe U
HUCKM Temnepatypu npe3 2014 r.
cpegHuss pobus Bapupa ot 35
t.ha® go 77 tha n ot 59 tha™ po
84 t.ha™ cboTBeTHO.

CyxoTo  CcbAbpxaHue  Ha
3enieHata maca ot 50 % go 74 %
CbAbpXaHWeTo Ha Bbliexngpartu
B coka oT 14 % no 19 % un oTHocuK-
TeNHUA [AN Ha penpoaykTuBHarta
yacTt ot 26 % g0 34 % npasu 6uo-
MacaTa nogxogsdiia 3a npou3BoA-
CTBO Ha KayeCTBEH Cuiax.

Hawwuart copt EHAXe npeBb3-
X0Xa no NpoAyKTUBHOCT N €KOJ0-
rMyHa NNacTUYHOCT U3N0J3BaHUTE
B NpakTnkaTa ctaHgapTHU COPTOBe.

and ecologically plastic variety to
the changeing agro-climatic
conditions.

The production of hybrids with
the use of CMS lines is expensive
and the results received for their
productivity, in comparison with that
of the stabilized pure and hybrid
forms, are not good enough for
economically grounded seed
production.

CONCLUSIONS

The tested standard varieties
and sweet sorghum forms from the
breeding program of Agricultural
Institute - Shumen, manifest their
adaptive potential for high yields of
green mass in milky-wax maturity

with good qualities of the raw
material for silage production.
In the conditions of water

deficiency in 2013, and of water-
logging and low temperatures in
2014 the average yield varies from
35t.ha™ to 77 tha™, respectively
from 59 t.ha™ to 84t.ha™.

The dry matter content of the
green mass is from 50 % to 74 %,
the carbohydrates content in the
juice is 14 % - 19 %, and the
relative portion of the reproductive
part (26% to 34%) makes the
biomass very useful for qualitative
silage production.

Our variety Endje exceeds in
productivity and ecological
plasticity the used in practice
standard varieties.
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