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PE3IOME

Bb3 ocHoBa Ha u3BedeHU MOSCKU
onuTtun npe3 nepuoga 2017 — 2020 roguHa
B OMWTHOTO nomne Ha WHcTuTyT no
dypaxHuTe KynTypwm - [neBeH,
Penybnvka Bbnrapus 3a ycTtaHoBsiBaHe
PUTOTOKCUYHNSA  edekT  Ha  rpyna
xepomuunam 3a BereTaLMoHHO
NPUNoXeHne npu TEXHUYECKO COopro
(meTna) M M3BLPLWIEHUTE OUOXMMMUYHM
aHanunan B WHetutyT no
XMBOTHOBBACTBO, Ckonne, Penybnuvka
CeBepHa MakegoHnss e HanpaBeHa
KOMMMEKCHa OLUEeHKa 3a BMUSIHMETO Ha
CENEKTMBHOCTTA Ha xepbuunante BbLPXY

SUMMARY

On the basis of field experiments
carried out during the period 2017 - 2020
in the experimental field of the Institute of
Forage Crops — Pleven, Republic of
Bulgaria to establish the phytotoxic effect
of a group of herbicides for post-
emergence application in broomcorn and
the biochemical analysis carried out at
the Institute of Animal Science, Skopje,
Republic of North Macedonia, a
comprehensive assessment of the
influence of herbicide selectivity on the
quality of broomcorn silage was made.
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KayeCTBOTO Ha cunaxa OT TEeXHUYECKO
copro (meTna). YcTaHoBeHO e, u4e
PU3NKO-BUOXMMNYHNTE nokasartenu
(cbobpkaHue Ha cyxo BewecTBo, pH,
MreYyHaTa  KMCenuMHa WM MacneHa
KncenvHa) BbB ypaxHaTa maca ca
Nnpsiko CBbp3aHU C (hepMeHTaLUMOHHUTE
rokasaTenu n ka4yecTBOTO Ha cunaxa oT
TEXHUYECKOTO COopro (MeTna) n ce BNNAAT
3HauUWTENHO OT CEeNnekTUBHOCTTa Ha

xepouuungute npu Kyntypara.
MonyyaBaHeTo cunax OT TEXHUYECKO
copro (metna) c gobpu  cunaxHu

KayecTBa MOXe [a Ce ocurypy npu
n3non3eaHe Ha Hag3eMHa  cBexa
Ovomaca oT KynTypata C YCTaHOBEH He
no-Bucok ot 2.5 Gana @uUTOTOKCMYEH
edeKkT B CNeacTBUE Ha MPUIIOXKEHUE Ha
BereTauMoHHU xepbuumnan.
CunaxupaHeTo Ha Hag3emHa 6Guomaca
OT TEexHM4yecko copro (metna) BbLB
deHopasza BBCH - 47 c ycTtaHoBeHa oT
ymepeHo-cunHa (EWRS — 4.5 6ana) go
cunHa puTtoTtokeuyHocTt (EWRS - 8.5
fana) npu NpunoxeHve Ha xepouunaw,
BfolWwaBa KayecTBOTO Ha cunaxa B
cneacteue Ha NoHmKaBaHe
CbObPXaAHMETO Ha CyXO BeLLeCTBO U
KOMMEHCALUMOHHN MNpOLEecHM CBbp3aHu C
pegyumMpaHe CbObpXaHMEeTO Ha MredHa
KMCenMHa W yBenuyaBaHe [AsifnoBOTO

yd4actme Ha oueTtHata WU  MaclieHu
KNCENnnHW.
KnrouoBu AYyMU. CeJIeKTUBHOCT,

xepouumnan, cunax, TEXHUYECKo Copro

yBO[

TexHuyeckoto copro (Sorghum
vulgare var. technicum Koérn.) nputexana
BUCOK NPOAYKTUBEH noTeHyman,
MHOFOCTpaHHO npurnoxeHne (dypax 3a
XMBOTHUTE, CypoBUHa 3a
NPOMMLLSIEHOCTTa, MNPOU3BOACTBOTO Ha
Guoropuea n ap.) " nma
LUMPOKOODOXBATHOTO MKOHOMMWYECKO,
coumanHo U ekonorn4yHo 3HadveHue (Bibi
et al. 2010; Serna-Saldivar et al., 2012;
Cifuentes et al., 2014).

BnarogapeHve Ha BucokaTa cwu
€KOMormMyHa nnacTUYHOCT U MOBULLEHA

It was found that the physico-biochemical
parameters (dry matter content, pH, lactic
acid, and butyric acid) in the forage mass
are directly related to the fermentation
parameters and the quality of the
broomcorn silage and are significantly
influenced by the selectivity of the
herbicides at the culture.

Obtaining silage from broomcorn with
good silage qualities can be ensured by
using above-ground fresh biomass from
the crop with an established phytotoxic
effect of no higher than 2.5 score as a
result of the application of vegetation
herbicides.

The silage of above-ground biomass from
broomcorn in the growth stage BBCH -
47 with established moderate-strong
(EWRS - 45 score) to strong
phytotoxicity (EWRS - 8.5 score) when
applying herbicides, deteriorates the
quality of the silage as a result of
lowering the content of dry matter and
compensatory processes related to
reducing the content of lactic acid and
increasing the share of acetic and butyric
acids.

Key words: selectivity, herbicides,
silage, broomcorn

INTRODUCTION

Broomcorn (Sorghum vulgare var.
technicum Kérn.) has a high productive
potential, multifunctional use (feed for
animals, raw material for industry and the
production of biofuels and others) and

had multilateral economic, social and
environmental importance (Bibi et al.
2010; Serna-Saldivar et al.,, 2012;
Cifuentes et al., 2014).

Due to their high ecological
plasticity and increased resistance to
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YCTOMYMBOCT  KbM HebnaronpusaTHY
abnoTnyHm hakTopm, onpegenat
Sorghum vulgare var. technicum [Kdrn.]
KaTo nepcrnexkTMBHa KynTypa 3a
BKIIOYBaHe B cenTboobpalleHus, B
ycnosus Ha rrnobanHo 3aTonnsgHe M
3acywasaHe (Berenji and Dabhlberg,
2004; Angelova et al., 2011; Stefaniak et
al., 2012).

Cnopen npoyyBaHusita Ha Fromme
et al. (2012) n Silva et al. (2014) 3a
peanuanpaHe Ha ©vonornyHmna
noTeHuMan Ha BuaoBeTe OT poj
Sorghum, kakto n npu Sorghum vulgare
var. technicum [Kdrn.] e TACHO cBbp3aH ¢
faBHMA TemMn Ha oOTpacTBaHe Ha
pacTeHusiTa W 3anne.efnsBaHe B
KpUTMYHU cbeHodasn (NOHVKBaHe — TpeTu
NWCT) OT PasBUTUETO M.

Msnon3saHeTto Ha xepbuumam ¢
BMCOKaA CEneKTUBHOCT N3BBbH
BereTauMoHHMA nepuod Ha KynTypata
nossonsBa obesnevyaBaHe Ha 4WUCTM OT
nrneBenu MOCEBM, KakTO W MOBMULLIABaHE
Ka4eCcTBOTO Ha Mony4YyeHaTa MpoAyKuUs
(Tahir et al., 2005; Bibi et al., 2012).

CenektnBHOCTTa Ha Xxepbuuunam
kbM Sorghum vulgare var. technicum
[K6rn.] B cBeToBeH mawab e 4acTU4HO
npoyyeHa u e YyCTaHOBEHa BMcOKaTa
YyBCTBUTEMHOCT Ha Kyntypata KbM
NpunoXxeHve Ha xepbuvumnau 3a
BereTauMoHHo npunoxeHue Latifi and
Jamshidi (2011) un Jinying et al. (2013), a
y Hac ca kpawHO orpaHuyeHn (Marinov-
Serafimov et al., 2017).

CnopagnyHu ca cboblieHuaTa 3a
NMPUrogHoOCTTa 3a  CunaxupaHe Ha
TexHuyeckoto copro (metna) (Nevens
and Harshbarger, 1940; Fernandes and
Leite, 2004; Rodriguez, 2002), a no
OTHOLUEHMne BMMSIHNETO Ha
(PUTOTOKCNYHUSA ePeKT OT NPUITOXKEHNETO
Ha xepbuumaM BbpPXy HagsemHaTta
Ovomaca Ha KynTypaTa u NpurogHocTTa 1
3a NPou3BOACTBO Ha hypax, KakTo M Mo
OTHOLLEHME KayecTBOTO Ha cwunaxa -
nvncear.

unfavorable abiotic factors, Sorghum
vulgare var. technicum [Kérn.] is a
perspective culture for inclusion in

rotation, in global warming and drought
conditions (Berenji and Dahlberg, 2004;
Angelova et al.,, 2011; Stefaniak et al.,
2012).

According to Fromme et al. (2012)
and Silva et al. (2014) the realization of
the biological potential of Sorghum
species as well as Sorghum vulgare var.
technicum [Kérn.] depends on the slow
growth rate of the plants and the weed
infestance in critical growth stage
(germination - third leaf) of their
development.

The use of herbicides with hight
selectivity after seedling, befor
emergence of the crop allows for
provision of weed-free crops as well as
for the improving the quality of the
production (Tahir et al., 2005; Bibi et al.,
2012).

The selectivity of herbicides to
Sorghum vulgare var. technicum [Korn.]
worldwide has been partially studied, the
high sensitivity of the culture to the
application of herbicides for vegetation
application was found Latifi and Jamshidi
(2011) and Jinying et al. (2013), and in
our country they are extremely limited
(Marinov-Serafimov et al., 2017).

There are sporadic reports on the
silage suitability of broomcorn (Nevens
and Harshbarger, 1940; Fernandes and
Leite, 2004; Rodriguez, 2002) and
regarding the influence of the phytotoxic
effect of herbicide application on the
above-ground biomass of the crop and its
suitability for fodder production, as well
as regarding the quality of the silage - are
missing.
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MATEPUAN U METOOU

lMpoyyBaHeTo e npoBedeHO npes
2017 - 2020 rognHa B ONUTHOTO MNone Ha
VHCTUTYT no dypaxkHUTe KynTtypy -—
[MneBeH BbpXy crabo u3nyxeH YepHoO3em
Npyv HEMnosfvMBHW YCIOBMA C MeCTHa
nonynauus TexXHU4YeCcKo copro (metna)
(Sorghum vulgare var. technicum [Kérn.])
- MI16N. MecTHaTa nonyrauns
TexHuyecko copro (metna) MI16N e c
KOMMMNEKCHO npunoxeHune - 3a
npomM3BoACTBO Ha dypax, CemeHa u
MEeTNeH Krac, KaTto CypoBMHa 3a
WHAyCTpManHu uenu. Xapakrepuaupa ce
C  KOMMMEKCHa  YCTOMYMBOCT  KbM
VNKOHOMWYECKHN BaXXHUTE bonectn
(aHTpakHO3a 1 BakTepuanHo yBsixBaHe) 1
nucTHu BblwkK. OTnnyaBa ce 6GbP3 TeEMN
Ha oTpacTBaHe U BUCOK JobuB Ha cBexa
n cyxa buomaca, cemeHa 1 KayecTBO Ha
METNMUMTE 32 WHAYCTpUanHM uenu
(Golubinova and Marinov-Serafimov,
2019). OnuTbLT e 3anoxeH No Gnokosusi
MEeTOoA B TPM MOBTOPEHMSA C rOfiEMMHa Ha
pekonTHaTa napuena 5 m° cbC cneq
BapuaHTh: V1 - koHTpona (HeTpeTupaHa,
nneseHa); V2 — Jlayguc Ol (teMBOTpWOH
44 g/l) B po3a 200 ml/da; V3 — BwuatnoH
4D (dbnopacynam 54 a/kg +
TputocyndgpypoH 714 g/kg) B posa 4,0
g/da + apxysaHT Jew XL B pgosa 100
ml/da; V4 - Cekatop o4
(nopgocyndypoH 25 g/l + amngocyndypoH
100 g/l) B gosa 10 ml/da; V5 — MepnuH
dnekc 480 CK (n3okcadnyton 240 g/l) B
nosa 42 ml/da n V6 - [lMacuduka Bl
(nopocyndypoH 10 o/ kg +
mMe3ocyndypoH 30 g/kg) B gosa 35 ml/da
+ apkyBaHT Buonaybp B gosa 70 ml/da.
BHacsiHeTO Ha xepbuuungute e
M3BBLPLIEHO C rpbOHa npbckadka “PTP
18” npu pa3xoa Ha paboTeH pasteop 30
I/da ¢ koHM4Ha Agro3a, HanaradHe P max 3
bar, V max 1.64 |, and Q max 0.64 I/min
BbB (peHora3a BTOPU-TPETU CbLUMHCKN
nuct Ha kyntypaTa (BBCH 12-13) (Meier,
2018). CenekTMBHOCTTa Ha BKMOYEHUTE
B n3cneaBaHeTo xepouvumnam e
onpegensHa  Bu3yanHo nNo  geBeT
OanHaTta  norapMTMUYHaTa ckana Ha

MATERIAL AND METHODS

The study was conducted in 2017 -
2020 in the experimental field of the
Institute of Forage Crops - Pleven on
slightly leached chernozem under non-
irrigated conditions with a local population
- MI16N broomcorn (Sorghum vulgare
var. technicum [K6rn.]).
The local population of broomcorn MI16N
has a complex application - for the
production of fodder, seeds and broom
class, as a raw material for industrial
purposes.
It is characterized by complex resistance
to economically important diseases
(anthracnose and bacterial wilt) and
aphids. It is characterized by a fast
growth rate and a high yield of fresh and
dry biomass, seeds and panicle quality
for industrial purposes (Golubinova and
Marinov-Serafimov, 2019).

The experiment was carried out
according to the block method in three
reg)lications with a harvest plot size of 5
m* with the following variants: V, - control
(untreated, weeded); V, — Laudis OD
(tembotrione 44 g/l) in a dose of 200
ml/da; Vs — Biathlon 4D (florasulam 54
g/kg + tritosulfuron 714 g/kg) in a dose of
4.0 g/da + adjuvant Desh HC in a dose of
100 ml/da; V4 — Secator OD (iodosulfuron
25 g/l + amidosulfuron 100 g/l) in a dose
of 10 ml/da; Vs — Merlin flex 480 SC
(isoxaflutol 240 g/l) in a dose of 42 ml/da
and Vg — Pacifika WG (iodosulfuron 10
g/kg + mesosulfuron 30 g/kg) in a dose of
35 ml/da + adjuvant Biopower in a dose
of 70 ml/da.

The introduction of herbicides was carried
out with a backpack sprayer "PTP 18" at
a consumption of working solution 30 I/da
with a conical nozzle, pressure P max 3
bar, V max 1.64 |, and Q max 0.64 |/min
in the growth stage second-third leaf of
culture (BBCH 12-13) (Meier, 2018). The
selectivity of the herbicides included in
the study was determined visually
according to the nine-point logarithmic
scale of the EWRS (European Weed
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EWRS (European Weed Research
Society) - 6an 1 — 6e3 noepeau, 6an 9 —
HaMmbITHO YHULLIOXKEHU pacTeHus;
YKnsHeHocTtta (CV) (6an 0 — HambIiHO
YHULLIOXXEHN pacTeHus, 6an 100 - Ges
nospeau (Stall et al., 1990) n Mokputne
(GC) (0 - 100%) ca onpeaensHu
HenocpeACTBEHO Npean M3BbpLUBaHe Ha
KocutbaTta BbLB (peHodasa ,Hayano Ha
unametnasaHe” (BBCH 47) oT BCWYKM
NOBTOPEHUSI 3a BCEKM BapuMaHT Ha onuTa.
Mpe3  BeretTauuoHHUS  Mepuog  Ha
KynTypata BCUYKM HaNW4YHW NNEBENU B
onuTHaTa NoL ca OTCTPaHsABaHN PbYHO.

HenocpepncteseHo cneq
n3BbpLIBaHe Ha kocutbaTa (BBCH - 47)
3a HanpaBaTa Ha cwnax, HanuyHata
Ovomaca e Hapsi3aHa (He cenapupaHa)
Ha AbmkuHa ot 0.5 go 1.0 cm, kaTo ca
B3emMaHu cpegHu npobu ¢ Terno 2000 g
Hag3eMHa cBexa buomaca 3a OMPEKTHO
cunaxupaHe — ©6e3 pgobaBka Ha
MpaByeHa kucenmHa (CH,0,), cneg
KOeTO ca MOoCTaBeHUW W MpecoBaHM B
CTbKIIeHN KOHTenHepu ¢ obem 0.8 L u ca
3aTBOPEHM XEPMETMYHO C  BUHTOBA
kanadka ,Twist off. Taka nogroTBeHuTe
npobu ca cbxpaHsBaHM Ha TbMHO, a
OMOXUMWYHUTE aHanu3M Ha cunaxa
(MneyHa, oueTHa M MacrneHa KUCEenuHW)
ca u3BbpweHn B WHCTUTYT o
XMBOTHOBBACTBO, Ckonue, Penybnuka
CeBepHa MakefoHusi. [MOBBPXHOCTHUSAT
cnom Ha cunaxa (@o 5 cm) B
CUNaXupawuTe KOHTENHEP € OTCTPaHEeH,
KaTto npobuTe 3a aHanu3 ca U3BbpPLUEHU
OT oOcTaHanaTa HanunyHa Ouomaca. Ot
BCEKU KOHTEWHEp ca B3eMaHu no [Be
napanenHu npobu 3a onpegensiHe Ha
cnegHuTe nokasatenu: pH (C enekTpoHeH
pH MeTbp), 4Ype3 uanonseBaHe ckana 3a
oueHka Ha cunaxa (DLG, 1987); cyxoTto
BewectBo (CB) BbB cunaxa, upes
M3cyllaBaHe BbB BaKyyMHa CYLUUIHS Npu
65°C B npoawbmkeHne Ha 48 4aca, Oo
MOCTOSIHHO CyxO Terno, cneg KoeTto
HanMyHWTe npobm ca cMunaHn B
MenHuUa ¢ rornemMuHa Ha cutata 1 mm;
cypoBata nenen - 4pe3 wu3rapsiHe B
MycdenHa new, 3a 12 yaca npu 550°C

Research Society) - score 1 - no damage,
score 9 - completely destroyed plants;
Crop vigor (CV) (score 0 - completely
destroyed plants, score 100 - no damage)
(Stall et al., 1990) and Ground cover
(GC) (0 — 100%) were determined
immediately before harvesting in growth
stage "Flag leaf sheath opening" (BBCH
47) of all replicates for each experimental
variant. During the growing season of the

crop, all available weeds in the
experimental area were removed
manually.

Immediately after cuting (BBCH
47) to make silage, the available biomass
was chopped (not separated) into lengths
of 0.5 to 1.0 cm, and average samples of
2000 g of aboveground fresh biomass
were taken for direct ensiling — without
the addition of formic acid (CH,0.), then
placed and pressed in glass containers
with a volume of 0.8 L and sealed
hermetically with a "Twist off" screw cap.

The samples thus prepared were stored
in the dark, and the biochemical analyzes
of the silage (lactic, acetic and butyric
acids) were performed at the Institute of
Animal Science, Skopje, Republic of
North Macedonia.

The surface layer of silage (up to 5 cm) in
the silage container was removed, and
samples for analysis were made from the
remaining available biomass. Two
parallel samples were taken from each
container to determine the following
parameters: pH (with an electronic pH
meter), using a silage rating scale (DLG,
1987); the dry matter (DM) in the silage,
by drying in a vacuum dryer at 65°C for
48 hours, to a constant dry weight, after
which the available samples were ground
in a mill with a sieve size of 1 mm; the
ash - by burning in a muffle furnace for 12
hours at 550°C (Naumann and Bassler,
1997); crude protein (CP) by the classical
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(Naumann and Bassler, 1997); cypoB
npoteuH (CI1) no knacuyecknss MeToa Ha
Kjeldahl  (AOAC, 1990). O6uwoTo
CbObpXaHWe Ha MasHuWHM, 4Ype3 mMeToda
Ha ekcTpakumsa Ha Soxholet, kato ce
usnon3sa 06e3BogeH AWETUNOB eTep;
CbAbpXaHWE Ha OpraHWYHW KUCENUHU
(MneyHa, oueTtHa M MacrneHa) no
knacunyeckua metopn Ha Flieg (1937) u
CbObpXaHne Ha cypoBw BriakHuHu (CBn),
%, 4pes nanonseaHe Ha 12.5% H,SO, n
12.5% pastBopn Ha NaOH (Naumann
and Bassler, 1997).

Mopaawn €[HOMOCOYHOCT Ha
nonyyeHnTe eKCnepuMeHTarnHu
pes3yntaTu npe3 roavH1MTe Ha npoy4yBaHe
B CcTatuata ca npeAcTaBeHW [aHHW,
cpegHo 3a nepuoga Ha npoyysaHe 2017
- 2020 roguHa. MaTtemaTuko-
crtatucTmyeckata obpaboTka Ha OaHHUTE
€  uM3BbpLleHa no meTtoga  Ha
ancnepcuoHHnss aHann3 Ha Duncan
(Duncan’s Multiple Range Test) c
nporpameH npoaykt Statistica, version
10.

PE3YNTATU U OBCBXOAHE

AHanusbT Ha pesynTatute no
OTHOLWEeHMe Bu3yanHata CenekTUBHOCT
Ha  BKNIOYEHWTE B  uU3cnegBaHeTo
xepouuunam 3a BereTaumMoHHO
npunoxerHune Jlayguc Ofl, buatnoH 4D,
Cekatop O[1, MepnuH dnekc 480 CK n
Macudpuka BI' ¢ agpxkyBaHT Buonaysp, B
CbOTBETHUTE  PErUCTpUpaHM [O3N Ha
NPUMNOXEHUTE  MNPU  XKUTHU  KYyNTYpW,
oKkasBaT OT uHaudepeHTeH (ban 1) go
cuneH  OUTOTOKCUYEH  edekT  npu
TEXHMYECKoTo copro (meTtna) npes
nepvoga Ha npoy4dsaHe (Tabnuvua 1).

Kjeldahl method (AOAC, 1990).

The total fat content, by the Soxholet
extraction method using anhydrous
diethyl ether; content of organic acids
(lactic, acetic and butyric) according to
the classical method of Flieg (1937) and
Crude fibers content (CFl), %, by using
12.5% H,SO, and 12.5% NaOH solutions
(Naumann and Bassler, 1997 ).

Due to unidirectionality of the
obtained experimental results during the
years of study, the manuscript presents
data, on average, for the study period
2017-2020. Mathematical-statistical data
processing was  performed  using
Duncan's Multiple Range Test (Duncan's
Multiple Range Test) method using the
Statistica software, version 10.

RESULTS AND DISCUSSION

The analysis of the results
regarding the visual selectivity of the
herbicides included in the study for
vegetation application Laudis OD,
Biathlon 4D, Secator OD, Merlin flex 480
SC and Pacifica WG with Biopower
adjuvant, in the corresponding with
registered doses of those applied to
cereal crops, show an indifferent (point 1)
to a strong phytotoxic effect on
broomcorn during the study period (Table
1).
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Tabnuua 1. BusyanHo oTuuTaHe Ha CeNEKTUBHOCT B 3aBUCMMOCT OT
NPUNOXeHUTe Xepouuuan npm TeXHMYECKo copro (metna), cpegHo 3a nepuopa
Ha npoyuBaHe 2017 - 2020

Table 1. Visual reading of selectivity depending on applied herbicides in broom,
averaged over the study period 2017-2020

BapunaHtu CenekmusHocm
Variants Selectivity
Hosza, ml, g/da
Tpetupana Xepbuuunam Dose,m, | EWRS | CV GC
Treatments Herbicides glda
KoHTpona (HeTpeTupaHa)
Vi Control (untreated) 1 100 95
V2 Jlayamc Of1 / Laudis OD 200 ml 1 100 95
V3 BuatnoH 4D / Biathlon 4D 409 1 100 95
V4 Cekatop Off / Sekator OD 10 ml 2.5 80 95
MeprvH dnekc 480 CK
Vo Merlin Flex 480 SC 42ml 45 65 85
Macudwka BI' + Buonaysbp
V6 Pacifica WG 35g+70 ml 8.5 30 80

JleeceHOa: EWRS — CenekTuBHOCT no ckana Ha EWRS (European Weed Research Society) - 6an 1 — 6e3
noBpeau, 6an 9 — HaMbMHO YHULLOXEHWN pacTenust; CV - xu3HeHocm ( 0 — HAaMBAHO YHULLIOXEHN pacTeHNs
no 100% - 6e3 nospeawn); GC — nokpumue Ha mpesocmosi (0 — 100%)

Legend: EWRS - Selectivity according to the scale of EWRS (European Weed Research Society) - score 1 -
no damage, score 9 - completely destroyed plants; CV — crop vigor (0 — completely destroyed plants up to

100% - no damage); GC — ground cover (0 — 100%)

MpunaraxeTo Ha
€[JHOKOMMOHEHTHUA xepbuuung Nayanc B
posa 200 ml/da n [BYKOMMNOHEHTHUSA
BvatnoH 4D - 4.0 g/da ¢ apxyBaHT
Oew XU - 100 ml/da wusnonseaHn B
3emefenckata npakTuka 3a KOMMIeKceH
KOHTPON Ha 3anneBensiBaHeToO cpeLly
HAKOW €OHOTOOULIHN U MHOTOrOAMLLHM
XWUTHU W LUMPOKONMUCTHU MNNEBENU, He
oka3BaT (PUTOTOKCUYEH edekT - ban 1
npu TexHW4YeckoTo copro (metna), B
CpaBHEHWEe C KOHTPOSHWUS HeTpeTupaH
BapuaHT. HesaBucumo, 4e xepbuumpa
CekaTtop O[] ce usnonsea 3a KOHTPON Ha
nose4ye oT 30 MKOHOMWYECKN 3HAYUMWU
LLUMPOKOSUCTHM nneBesnHu BMaa
BKIMIOUMTENHO U CpeLly YCTOMYMBUTE Ha
XOPMOHOMNOA06HM xepbuunan,
OnarogapeHue Ha OBYKOMMOHEHTHATa CU
Tbproecka hopMynupaska NpPUIoXeH Npu
TEXHUYECKOTO Copro (MeTrna) okasBea
cnab dwutoTokcmyeH edekT (2.5 6ana)
BbpXy KynTypaTta, wu3passeBal, ce B
yacTu4yHO 3abaBsiHe HapacTBaHETO Ha
LEHTpanHoTo CTbbro M XIOPOTMYHM

The application of the single-
component herbicide Laudis OD in a
dose of 200 ml/da and the two-
component Biathlon 4D - 4.0 g/da with
the adjuvant Desh HC - 100 ml/da used
in agricultural practice for complex control
of the weedings against some annual and
perennial wheat and broadleaf weeds, do
not have a phytotoxic effect - score 1 in
broomcorn, compared to the untreated
control variant.

Regardless of the fact that the herbicide
Secator OD is used to fight against more
than 30  economically  significant
broadleaf weed species, including those
resistant to hormone-like herbicides,
thanks to its two-component commercial
formulation applied to broomcorn it has a
weak phytotoxic effect (2.5 score) on the
culture, expressed in a partial delay in the
growth of the central stem and chlorotic
spots on the leaves, which at a later
stage turn into necrosis.
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neTHa Mno nucrtata, KOUTO Ha MNO-KbCEH
eTan NnpeMuHaBaT B HEKPO3W.
MpunaraHeto  Ha  xepbuumga
MepnuH cdnekc 480 CK B gosa 42 mi/da
ce OTnnyaBa C U3KIYUTENHA MBKaBOCT
Ha NPUIoOXeHne, nopagm,
Bb3MOXHOCTMTE MYy 3a  KOMIMJIEKCEH
KOHTPO/ Ha 3anneBensiBaHeTO CcpeLly
XUTHA M LUMPOKOSIUCTHM  MIEBENN.
[MpunoxeH BereTauMoHHO BbB heHodasa
BBCH — 12-13 Ha TEXHM4YEeCKOTO COpro
npeamvsBMKBa YMepPEeHO-CUIneH
dutoTokcnyeH edekt (4.5 BGana)
n3passiBall ce C XxJlopo3a Mo BPbXHUTE
YacTu Ha pacTeHusATa, KOSITO Ha MNO-KbCEH
eTan oOT pasBUTUETO Ha KynTypaTa
npeMvHaBa B anbu3bM, KOETO MOXe Aa

ce obAcHM Cc  u3paseHaTa My
TpaHcrokmpala cnocobHocT BbB
BPBbXHUTE WHTEH3NBHO HapacTBalu

4YacTu Ha KynTyparTa.

CbC cunHa (PUTOTOKCUYHOCT MU
cnaba CenekTMBHOCT KbM TEXHUYECKOTO
copro (meTtna) ce oTnu4aBa xepbuunga
CbC cuctemHo gencteue [lNacudumka BT,

npunexalty KbM rpynata Ha
cyndoHunypeute. MNpunoxeH B gosa 35
g/da npeav3BuKBa MHOrO-CUNeH

dutoTOoKCMYEH edekT (8.5 6Gana) B
cnencrtene Ha 6bp3oTo My abcopbupaHe
OT nucTaTa Maca Ha TEXHUYECKOTO COpro
(meTna), nspassBaly, ce B 3agbpxaHe B

HapacTBaHeTo " OHTOreHeTUYHOTO
pasButme Ha KynTypaTa.
HabniopaBaHute CUMMTOMATUYHU

hbUTOTOKCUYHM MOBpeaM NO pacTeHusiTa
ce u3passiBaT B XNopo3n (NoxbrTsBaHe)
Ha NMUCTHUTE NETYpU U KadhsIBO-OpaHKEBO
ouBeTsiBaHe Ha LeHTpanHaTa Xurka Ha
nucTtata. HesaBucMMO OT ycTaHOBEHMS
BM3yarieH CUNeH (UTOTOKCUYEH edekT
Ha xepbuumaoa BbPXY TEXHUYECKOTO
copro (MeTrna) CBbp3aHU C MOTUCKAHE B
pa3BUTMETO Ha pacTeHuATa W nospeaun
Ha JIMCTHUTE NeTypu, NbJIHO 3armBaHe Ha
TpeTnpaHuTe pacTeHusi He ce
ycTaHoBsIBa.

AHanormyHn ca U nonyvyeHuTe
pes3ynTati No OTHOLUEHWE BRUSIHUETO Ha
BKJIIOMEHUTE B U3cCneaBaHeTo xepbuumam

The application of the herbicide
Merlin flex 480 SC in a dose of 42 ml/da
is characterized by exceptional flexibility
of application, due to its possibilities for
complex control of weeding against
wheat and broadleaf weeds.

Applied post-emergences in the growth
stages BBCH 12-13 of broomcorn,
causes a moderately strong phytotoxic
effect (4.5 score) expressed by chlorosis
on the upper parts of the plants, which at
a later stage of the development of the
crop turns into albism, which can to
explained by its pronounced translocating
ability in the top intensively growing stage
of the culture.

With strong phytotoxicity and weak
selectivity to broomcorn, the herbicide

with systemic action Pacifika WG,
belonging to the sulfonylurea group,
stands out.

Applied at a dose of 35 g/da, it causes a
very strong phytotoxic effect (8.5 score)
as a result of its rapid absorption by the
leaf mass of broomcorn, resulting in
retention in the growth and ontogenetic
development of the culture.

The observed symptomatic phytotoxic
damages on the plants are expressed in
chlorosis (yellowing) of the leaf petioles
and brown-orange coloring of the central
vein of the leaves.

Regardless of the established visual
strong phytotoxic effect of the herbicide
on broomcorn, associated with
suppression of plant development and
damage to leaf petioles, complete death
of treated plants was not found.

Similar were the results obtained
regarding the influence of the herbicides
included in the study for post-emergence
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3a BereTauuMoOHHO MNPUIIOXEHNE BBbPXY
xwnsHeHoctTa (CV) n nokputneto (GC) Ha
TexHun4yeckoTo copro (metna) (Tabnuua
1). OT npegcraBeHuTe pes3yntatm B
Tabnuua 1 e BMAOHO, Ye C yBenn4yaBaHe
PUTOTOKCUYHUA ePEKT Ha BKIIOYEHUTE B
n3cneaBaHeTo xepbuumau, HamansaesaT
*n3HeHoctta (CV) Ha pacTeHudATta oT
TexHu4ecko copro (metna) oo 1.3 nbTu
cnep TpetupaHe ¢ xepbuuuaa Cekatop B
posza 10 ml/da, cnegBaH ot MepnuH
dnekc 480 CK - 42 ml/da go 1.5 nbtn n
Han-cunHo go 3.3 nbTy, cnepn
npunoxeHneto Ha [lacudmka Bl - 35
g/da, B CpaBHEHME C KOHTPOSIHUA
(HeTpeTupaH) BapuaHT u xepbuuungnte
(JTayanc O — 200 ml/da n buatnoH 4D
— 4.0 g/da) c yctaHOoBEHa CEneKTUBHOCT
KbM  KynTypaTa. UsknoueHne ot
onucaHaTa 3aBMCMMOCT Ce YCTaHOBSIBa
npu npocrnegsBaHe MNOKPUTUETO  Ha
noceea BbpPXYy 3€MHaTa MNOBBLPXHOCT
(GC), HeszaBucumMoO OT HabniogaBaHuTe
BU3yanHU (OUTOTOKCUYHM CUMMTOMU MO
pacteHusata, GC Bapupa B TecCeH
ananasoH (ot 80 po 95%) npwm
peayuupaHe Ha nokasatens — ot 10.5 go
15,8% B cpaBHeHME C KOHTPOMHUA
(HeTpeTupaH) BapuaHT n npu
xepbuungnte C ycTaHoBeHa BMCOKa
CENEKTUBHOCT KbM KynTypaTa.

OT wu3BbpLIEHUA  perpecuoHeH
aHanna ce  ycTaHoBsAIBaT  JIMHEWNHW
pPErpecuoHHn 3aBUCMMOCTM Y =a + b.x
Mexgy BusyanHata UTOTOKCUYHOCT
(EWRS B 0OanoBe) Ha BKIYeHUTE B
n3cnegBaHeTo xepbuuunam "
XW3HEHOCTTa Ha pacteHuaTa (CV):
EWRS = 11.51 — 0.106.CV; r = -996; R® =
99.2%; SE = 0.292, Kakto U4 1o
OTHOLLIEHME BU3yanHaTa pUTOTOKCUYHOCT
(EWRS B 6anoBe) M noKpMTMETO Ha
noceea BbpPXy 3€MHaTa MNOBBLPXHOCT
(GC): EWRS =42.330—-0.432.GC; r = -
0.960; R® = 92.2%; SE= 0.933 C BUCOKM
oTpuLaTeNHN U CTAaTUCTUYECKN JOKa3aHu
(P<0.01) kopenaumoHHM 3aBucumocTtu (r)
7 BMCOK OeTepMUHaLMOHEH
koeduumeHTa (R®) Ha onpefeneHocT BbB
dakTopuanHuTe BENUYMHKU, OOKa3Ba, Ye

application on the crop vigor (CV) and
ground cover (GC) of broomcorn (Table
1).

From the results presented in Table 1, it
is clear that as the phytotoxic effect of the
herbicides included in the study
increases, the crop vigor (CV) of
broomcorn plants decreases up to 1.3
times after treatment with the herbicide
Secator OD at a dose of 10 ml/da,
followed by Merlin flex 480 SC - 42 ml/da
up to 1.5 times and most strongly up to
3.3 times, after the application of Pacifica
WG - 35 g/da, compared to the control
(untreated) variant and herbicides (Laudis
OD - 200 ml/da and Biathlon 4D — 4.0
g/da) with established selectivity to the
culture.

An  exception to the described
dependence is found when tracking the
crop cover on the ground cover (GC),
regardless of the observed Vvisual
phytotoxic symptoms on plants, GC
varies in a narrow range (from 80 to 95%)
when reducing the indicator - from 10.5 to
158 % compared to the control
(untreated) variant and for herbicides with
established high selectivity to the crop.

From the regression analysis, a

linear regression relationship y=a+b.x
was established between the visual
phytotoxicity (EWRS in scores) of the
herbicides included in the study and the
crop vigor (CV):
EWRS = 11.51 — 0.106.CV; r = -996; R* =
99.2%; SE = 0.292, as well as in terms of
visual phytotoxicity (EWRS in scores) and
crop ground cover (GC): EWRS =
42330 — 0.432.GC; r = -0.960; R® =
92.2%; SE= 0.933 with high negative
and  statistically  proven  (P<0.01)
correlation dependences (r) and a high
coefficient of determination (Rz) of
determination in the factorial values
proves that the presented linear model
adequately reflects the dependence when
interpreting the data.
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npeactaBeHnAT JNTIMHEeeH moaen
afeKkBaTHO OTpa3fdBa 3aBUCUMOCTTa MNpu
WHTEepnpeTnpaHe Ha gaHHUTe.

Pesyntatute oT  OGUMOXMMWUYHUSA The results of the biochemical
aHanu3 Ha cunaxuTte B 3aBucuMMocT oT | analysis of the silages, depending on the
yCTaHoBeHaTa BM3yanHa | established visual phytotoxicity of the
PUTOTOKCMYHOCT Ha  BkNoveHuTe B | herbicides included in the study for
nscnegBaHeTo xepbuunam 3a | vegetative application, show a strong

BereTauMoHHO MNpuUMoXeHne nokasear | variation in relation to the studied
CUNHO  BapupaHe No  oTHoweHue | physico-chemical characteristics related
n3cnegBaHuTe dmsmkoxnmmyHKn | to the fermentation indicators of the
XapaKTepUCTUKM CBbp3aHu ¢ | broomcorn silage (Table 2).
depMeHTaUNOHHUTE  MoKasaTenu  Ha
cunaxa OT TEXHWYECKOTO copro (MeTna)
(Tabnuua 2).

Tabnuua 2. BuoxmmmyeH aHanu3 Ha cunax oT TeXHMYEeCKo copro (meTtna), cnepn
TpeTupaHe Ha noceBa C XxepobuuMaM 3a BereTauMoHHO NMPUIIOXKeHWe, cpeaHo 3a
nepuopga Ha npoyuBaHe 2017-2020 roguHa

Table 2. Biochemical analysis of broomcorn silage, after treatment of the crop
with herbicides for vegetative application average of the period 2017-2020

lNokazamenu / Indicators
Tpetuparus | PH | CB cri CBn CM Menen | MneyHa OuetHa MacneHna
Treatments DM CP CF CF Ash KACeNVHa | KUCenuHa | KucenuHa
Lactic Acetic Butyric
acid acid acid
V1 45° | 16.45* | 1.88%® | 7.30° | 0.34* | 1.24° 94.25% 2.53% 3.21%
V2 36% | 24.44° | 298 | 6.64° | 0.877 | 1.47° 93.13° 3.29° 3.58°
V3 43" | 20.37° | 2.46° | 5.39° | 0.47° | 1.71° 91.86% 4.95b 3.19°
V4 3.8% | 20.35" | 2.60° | 5.67° | 0.50™ | 1.55™ 89.09% 7.50” 3.41°
V5 41° | 22.79% | 2.42* | 9.39° | 052° | 2.11° 85.57% 8.44° 6.00°
V6 49° | 27247 | 1.77%° | 10.367 | 0.44° | 1.04° 71.95° 6.60° 21.45°

JleeeHda: V1 — Konmpona (HempemupaHa); V, — Jlayouc Ol, V3 — buamnoH 4D, \/, — Cekamop O/, Vs
— MepnuH ¢pnekc 480 CK u Vs — lNacucpuka Bl + buonaywp; CB — cyxo seuwjecmeo,%,; CI1 — Cypose
npomeuH, %; CBn — Cyposu enakHuHuU, %, CM — cyposu masHuHu, %; a, b, ¢, d —cmamucmu4ecku
3Haqyumu pasnuku npu P=0.05

Legend: V; — Control (untreated); V, — Laudis OD, V3 — Biathlon 4D, V, — Secator OD, Vs — Merlin flex
480 SC and Vg — Pacifica WG + Biopower; DM — dry matter,%; CP — Crude protein, %; CFl — Crude
fibers, %; CM — crude fat, %; a, b, c, d — statistically significant differences at P=0.05.

YctaHoBsABa ce oblla TeHaeHuus A general trend of increasing the
Ha yBenuMyaBaHe cCbAbpxaHuMeTo Ha | content of the biochemical indicators
BKHOYEHUTE B uscrnegsaHeto | included in the study was found

OMOXUMUYHKM NokasaTenu B cpaBHeHue ¢ | compared to the control (untreated)
KOHTpOnHMs (HeTpeTupaH) BapuaHT 1 npu | variant and for herbicides with high
xepbuumante C ycTaHoBeHa BWcoka | phytotoxicity when applied to broomcorn.
(PUTOTOKCUYHOCT OT MNPUIIOKEHNETO UM
npu  TEXHUYECKOTO copro  (metna).
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W3knoyeHve oOT onucaHata 3aBUCUMMOCT
ce ycTaHoBsBa B MPOLEHTHOTO
CbObpXaHWe Ha MacrneHaTa KucenvHa B
cunaxa npuUrotBeH OT BapuaHTn C
ycTaHoBeHa (OUTOTOKCUYHOCT OoT 4.5 go
8.5 bamna, cnep TpeTupaHe Ha nocesa C
xepbuunagnte MepnuH cnekc 480 CK n
Macncuka BIT, kboeTo ce ycTtaHoBSABa
CTaTUCTMYECKN [0Ka3aHO yBenuyeHue
npuv Npoy4BaHUA MokasaTen - CbOTBETHO
¢ 169.8 n 668.2%.

[MpOLEHTHOTO CbAbPXKaHMETO Ha
CypoBMs npotemH  (CI1), crnpsiMo
CbObpXaHMeTo Ha cyxo Beulectso (CB
DM) B cumaxa OT TEXHUYECKOTO COpro
(meTna) e Han-Buncoko (0T 2.46 ao 2.98%)
BbB BapuaHTUTE C YCTaHOBEHA BUCOKa
cenektMBHocTt — 6an 1 (Jlayauc OO wn
BvatnoH 4D) wn npu TpeTupaHe Ha
noceea cbCc Cekatop O[], konTO OKasBa
OTHOCUTENHO crab UToTOKCMYEH edekT

(2,5 6ana) BbpPXY Kyntypara.
YcTaHoBeHuTE pasnuuns BbB
dhepmeHTaLMOHHUTE nokasatenu,

CBbp3aHM CbC CbAbPXKAHNETO Ha MIleYHa
KucennHa B cunaxa morat ga Obaar
obsicHeHN, OT egHa CTpaHa, C
YCTaHOBEHUTE KPUTUYHW CTOMHOCTU Ha
pH (ot 3.6 pgo 4.9), kouTo Morat pfa
orpaHuyaT andpysuaTta Ha BogHaTta (pasa
B cunaxa, n OT gpyra ¢ OrMonorMmyHoTo

Bb34encTeune Ha NpUNoXeHuTe
xepbuunan BBPXY HaTPynBaHETO CyXo
BELEeCTBO MpU TEXHUYECKOTO COopro
(vetna) (ot 16.45 po 24.44%) w
KOMMIEKCHOTO MM  BIIMSIHUETO  BBPXY
edeKkTMBHOCTTA Ha MIievYHok1cena
depmeHTaums.

Hain-BMcoko e cbObpXaHMETO Ha
MreyHa KnucenuHa B cunaxa (ot 85.57 go
94.25%) B KOHTPONHWUS (HeTpeTupaH)
BapMaHT W  BbB  BapuaHTute C
YCTaHOBEHA BUCOKa CenekTUBHOCT (6an
1) Ha xepbuungute Jlayguc OO wun
BuatnoH 4D, kakTo MU Npu TpeTupaHe Ha
noceea cbc CekaTtop O[], KOMTO OKa3Ba
OTHOCUTENHO crab pUToToKCcHMYeH edekT

(2,5 Gana) Bbpxy KynTypaTa, AoKaTo
npunaraHeTo Ha Macuduka BIr
3Ha4yuTenHo ysenu4asa (= 65%)

An  exception to the described
dependence was found in the percentage
of butyric acid in the silage prepared from
treatments with established phytotoxicity
from 4.5 to 8.5 score, after treatment of
the crop with the herbicides Merlin flex
480 SC and Pacifika WG, where a
statistically proven increase was found in
indicator studies - by 169.8 and 668.2%,
respectively.

The percentage content of crude
protein (CP) in relation to the content of
dry matter (DM) in broomcorn silage is
the highest (from 2.46 to 2.98%) in the
variants with established high selectivity -
score 1 (Laudis OD and Biathlon 4D) as
well as when treating the crop with
Secator OD, which has a relatively weak
phytotoxic effect (2.5 score) on the crop.

The established differences in the
fermentation indicators related to the
lactic acid content in the silage can be
explained, on the one hand, by the
established critical pH values (from 3.6 to
4.9), which can limit the diffusion of the
agueous phase in the silage, and on the
other hand as a result of the biological
impact of the applied herbicides on the
accumulation of dry matter in broomcorn
(from 16.45 to 24.44%) and their complex
influence on the efficiency of lactic acid
fermentation.

The highest content of lactic acid in
the silage (from 85.57 to 94.25%) in the
control (untreated) variant and in the
variants with established high selectivity
(score 1) of the herbicides Laudis OD and
Biathlon 4D, as well as in the treatment of
the crop with Secator OD, which has a
relatively weak phytotoxic effect (2.5
score), while the application of Pacifika
WG significantly increases (= 65%) the
content of dry biomass in the forage,
which reflects on the percentage of lactic

252



CbObpXaHMeTo Ha cyxa 6buomaca BbLB
dypaxa, KoeTo pecdnektnpa BbPXY
MPOLEHTHOTO CbAbpXaHue Ha MredHa
KncenuHa (71.95%). MonyyeHute
eKkcrnepumeTanHu pesynrtaTty ca B YHUCOH
c ycTtaHoBeHoTo oT Muck et al, (2007),
cnopen KOUTO CKOpOCTTa WM CTeneHTa Ha
depmMeHTaUMa Ha cunaxa ce Bnuse
3HAYUTENHO OT CbAbPXKAHMETO Ha CyXO
BELLECTBO BbB (ypaxa Mo Bpeme Ha
cuUnaxmpaHeTo. [MoHmkeHoTO
CbAbpXaHME Ha CyxO BeLleCTBO BbLB
dypaxa OT TEXHUYECKO copro (MeTna) 3a
cunaxupaHe, BEpOATHO e No-eeKkTUBEH
3a NpoTMY4aAHe Ha  MIeYHoKucena
depMeHTauMs 1M 3a nornyyaBaHe Ha
aHaepobHO cTabuneH cnnax.
lMpoUEHTHOTO CbabpXaHue Ha
OLleTHa M MacrieHa KucenvHa B cunaxa e
B obpaTHa 3aBMCUMOCT Ha YCTaHOBEHOTO
npy  MNPOLEHTHOTO  CbAbpPXaHe  Ha
MMeYyHa KUCenuMHa — HaW-HUCKO €
cbabpxaHueto um (ot 2.53 oo 4.95%) B
KOHTPOIHMSA BapuaHT U BbB BapuaHTUTe
C yCTaHOBEHa BUCOKa CenekTMBHOCT (Oan
1) n cnab dwutoTokcnyeH edekt (2.5
bana) Ha xepbuungnute BbPXY
TEXHUYECKOTO Copro (MeTna), 4oKaTo BbB
BapuaHTMTE C YCTAHOBEH YMEPEHO-CUSEH
dutoTokcmyeH ecdpbekt (4.5 6ana) cnepn
TpeTupaHe Ha MepnuH dnekc 480 CK n
MHoOro-cuneH dwutoTokcmyeH edpext (8.5
0ana) npu TpeTMpaHeTo Ha noceBa C
Macuduka BlN, cbabpkaHMeTo Ha oueTHa
W MacneHa KUCernvHa € 3Ha4uMTeriHoO no-
BMCOKO, KakTo cnegsa — 8.44 n 6.60 no
OTHOLUEHME CbObPXKAHUETO Ha oueTHa U
macneHa — 6.00 oo 21.45% kucenuHa.
CnepoBarernHo, andy3ausata Ha MrnedyHarta
KACENMHa € OTHOCUTENHO Mo-BUCOKa B
cunaxHa Maca C no-BMCOKO CbAbpXaHue
Ha Bnara, 3a pasnuMka OT oueTHata u
MacrneHa KucenuHa, Kouto ce noesuviaBaT
C yBenuMyaBaHe CbAbPXaHMETO Ha CyXO
BELLECTBO B Cunaxa npurotBeH OT
TexHunyecko copro (Metna). lNNpomeHute B
OTHOCWUTENHUST [AAn  Ha  OpraHu4HuTe
KACENMVHU Npu  depMeHTauuaTa Ha
cunaxu e cboOlWaBaHO M OT Jpyru
aBTopu (Moon et al., 1980; Adams and

acid (71.95%).

The obtained experimental results are in
agreement with the findings of Muck et
al., (2007), according to which the rate
and extent of silage fermentation are
significantly influenced by the dry matter
content of the forage during ensiling.

The reduced dry matter content of
broomcorn for ensiling is probably more
efficient for lactic acid fermentation to
occur and to produce anaerobically stable
silage.

The percentage content of acetic
and butyric acid in the silage is inversely
related to that found in the percentage
content of lactic acid - their content is the
lowest (from 2.53 to 4.95%) in the control
variant and in the variants with
established high selectivity (score 1) and
a weak phytotoxic effect (2.5 score) of the
herbicides on broomcorn, while in the
variants  with a moderate-strong
phytotoxic effect (4.5 score) after
treatment with Merlin flex 480 SC and a
very strong phytotoxic effect (8.5 score)
in the treatment of the crop with Pacifika
WG, the content of acetic and butyric acid
is significantly higher, as follows - 8.44
and 6.60 in relation to the content of
acetic and butyric - 6.00 to 21.45% acid.

Therefore, the diffusion of lactic acid is
relatively higher in silage with higher
moisture content, in contrast to acetic and
butyric acids, which increase with
increasing dry matter content of silage
made from broomcorn.

Changes in the relative proportion of
organic acids during the fermentation of
silages have also been reported by other
authors (Moon et al.,, 1980; Adams and
Hall, 1988; Moisio and Heikonen, 1994)
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Hall, 1988; Moisio and Heikonen, 1994)
C Ta3u pasnuka, Ye B eKCNEPUMEHTUTE He
e npoy4YBaHo BMMSHNETO Ha
PUTOTOKCUYHMSA edekT oT
Bb3OENCTBUMETO Ha xepbuuman BbBPXY
dopmupaHata buomaca OT TEXHUYECKO

copro (meTna) n3nonseaHa 3a
NPOM3BOACTBO Ha cunax.

OoT N3BbPLUEHNA KOpenaunoHeH
aHanu3 ce yCTaHOBSABA, ye
CelleKTUBHOCTTAa Ha BKJTlOHMEeHUTEe B
nscnenBaHeTo xepbuumnan 3a
BEreTaumoHHO NPUNOXeEHNE, npm

TEXHUYECKOTO copro (meTna), oueHeHa
ype3 pgeBeT OanHata forapuTMMYHaTa
ckana Ha EWRS ca B oTpuuartenHa
KopenaunoHHa 3aBMCUMOCT oT
CbAbpPXaHMETO B CuUNaxHaTa maca Ha:
cypoBusi npotemH r =-0.552, cyposute
BrnakHuHu r =-0.552, mne4HaTta kucenunHa
r = -0.890 n macneHa kucenuHa r = -
0.939, 1 B nonoxutenHa kKopenauuvoHHa
3aBMCUMOCT OT: CbObpXaHWe Ha Cyxo
BewecTso I = 0.720, CypOBWM Ma3HUHA I =
0.548, cyposa nenen r = 0.711 n no
OTHOLLEHME CbObPXKAHUETO HA OUETHAa
kucenuHa r = 0.720.

n3soau

Xepbuunante Jlayguc O[] B posa
200 ml/da, BbuatnoH 4D - 4,0 g/da
npunoxeHn BbB deHodasa ,BTopU —
TpeTn 5nucT® Ha TEXHWYECKOTO COpro
(meTna) ca ¢ BMCOKA CENEKTUBHOCT KbM
Kyntypata — 6an 1, gokato Cekatop O[]
B pgo3a 10 ml/da npegusBukBa cnab
dutoToKCcHMYeH echekT oo 2.5 6ana.

C oTHOCWUTENHO  OTHOCUTEITHO
Hucka cenektMBHocT (4.5 6Gamna) e
MepnuH cpnekc 480 CK npunoxeH B gosa
42 mil/da, pokato xepbuumabT CbC
cuctemHo pgewncteue lMNacudpuka BN - 35

g/da npean3BunKea CcuUnHa
duToTOKCMYHOCT (8.5 ©Gama), koeTo
onpedens HWCKa CEeNeKkTUBHOCT  Ha

TbProBCKMS NPOAYKT KbM KynTyparta.
DUBNKO-OUOXUMUYHUTE
nokasatenu (CbAbpXaHMe Ha Cyxo
BewecTtso, pH, mne4yHaTta kucenvHa wm
MacneHa KkucenuHa) 6nB (pypaxHaTa

with the difference that the influence of
phytotoxicity was not studied in the
experiments effect of herbicide exposure
on the formed biomass of broomcorn
used for silage production.

From the performed correlation
analysis, it is established that the
selectivity of the herbicides included in
the study for vegetation application, for
broomcorn, evaluated by the nine-point
logarithmic scale of the EWRS, are
negatively correlated with the content in
the silage mass of: crude protein r =-
0.552, crude fiber r =-0.552, lactic acid r =
-0.890 and butyric acid r = -0.939, and
positively correlated with: dry matter
content r = 0.720, crude fat r = 0.548, ash
r = 0.711 and in terms of acetic acid
content r = 0.720.

CONCLUSIONS

The herbicides Laudis OD in a
dose of 200 ml/da, Biathlon 4D - 4.0 g/da
applied in the growth stage "second-third
leaf" of broomcorn have high selectivity to
the culture - score 1, while Secator OD in
a dose of 10 ml/da causes a weak
phytotoxic effect up to 2.5 score.

With a relatively low selectivity (4.5
score) is Merlin flex 480 SC applied at a
dose of 42 ml/da, while the systemic
herbicide Pacifika WG - 35 g/da causes
strong phytotoxicity (8.5 score), which
determines low selectivity of commercial
product to culture.

The physico-biochemical indicators
(dry matter content, pH, lactic acid, and
butyric acid) in the forage mass are
directly related to the fermentation
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mMaca ca npsiko CBbp3aHu ¢
depMeHTaUNOHHNTE  MokKasaTenu U
KayeCTBOTO Ha cunaxa OT TEXHUYECKOTO
copro (MeTna) u ce BNUSAAT 3HAYUTENHO
OT CEeNnekTUBHOCTTa Ha xepbuuugute npu
Kyntyparta.

MonyyaBaHeTO cunax oT
TexHuyecko copro (metna) ¢ [obpwu
CUMaXHN KayecTBa MOXe Ja Ce ocurypu
npyv MW3MNon3BaHe Ha HaasemMHa CcBexa
Bvomaca oT KynTypata C YCTaHOBEH He
no-eMcok ot 2,5 6ana uUTOTOKCUYEH
edekT B CneacTBuE Ha NMPUIOXKeHWe Ha
BereTauMoHHW xepouunan.

CvnaxupaHeTo Ha  HaasemHa
Ovomaca OT TexHM4ecko copro (Metna)
BbB (peHoasza BBCH - 47 ¢ yctaHoBeHa
oT yMepeHo-CuIHa o CuIHa
(PUTOTOKCMYHOCT  BfOLWIA@Ba KayecTBOTO
Ha cunaxa B cneicTBMe Ha MoHWxXaBaHe
CbObPXaHMETO Ha CyxO BeLleCTBO B
dypaxHaTa bruomaca "
KOMMEHCAUMOHHN MNpoLecn CBbp3aHu C
peayumMpaHe CbObpXXaHMETO Ha MredHa
KACEMNMMHaA W yBenu4yaBaHe [AsiNoBOTO
yyacTme Ha oueTHata W  MacneHu
KUCEMWHWN.
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