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Summary

The article discusses the efficiency of
using plant-based biopreparations to pro-
tect grain crops from fungal diseases in
Serbia. Screening of medicinal plant ex-
tracts (calendula officinalis, yarrow, tansy
and wormwood) for their fungicidal prop-
erties was conducted. It was found that
seed treatment with 2% aqueous extracts
reduces plant infestation by fungi of the
genera Alternaria, Fusarium and Bipolaris,
which helps to increase crop resistance to
diseases. Field experiments showed an in-
crease in the yield of spring wheat of the
BG Unigold variety when using plant ex-
tracts. The highest biological efficiency was
found in yarrow and wormwood extracts,
which reduced the spread and development
of root rot. The study proved the prospects
of using plant-based preparations as an
environmentally  friendly alternative to
chemical pesticides.
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Introduction. Protection of grain
crops from fungal diseases is one of the key
tasks of agriculture, especially in the condi-
tions of Serbia, where such diseases as al-
ternaria, fusarium and helminthosporiosis
are widespread. Traditional methods of
control include the use of chemical fungi-
cides, but they can have a negative impact
on the environment and human health. In
this regard, the urgent task is to find alter-
native environmentally friendly methods of
plant protection. Biopreparations of plant
origin are a promising direction in phyto-
protection, since they have natural fungi-
cidal properties, stimulate the defense
mechanisms of plants and do not accumu-
late in agrocenoses. The purpose of this
study is to study the effectiveness of using

plant extracts in protecting grain crops from
fungal pathogens.

Many higher plants are characterized
by a high content of biologically active
compounds that can act as stimulants of
physiological and biochemical processes or
inhibitors, antibiotics, fungicides. Recently,
extracts from some plants have begun to
find application as biological means of pro-
tection against phytopathogenic fungi.

The mechanism of protective action of
plant extracts has not been fully studied. It
is assumed that, on the one hand, they have
a toxic effect directly on the pathogen [1-
3], and on the other hand, they stimulate the
protective reactions of the host plants [1,4].
For example, it has been shown that treat-
ment of cucumbers with extracts of Rey-
noutria sachalinesis leads to an increase in
the activity of such enzymes as peroxidase,
polyphenoloxidase, chitanase, B-1,3 glu-
canase [1], and after infection, the content
of phytoalexins in plant leaves increases
sharply [5]. The effect of crude extracts and
essential oils of Calendula officinalis, yar-
row, Eucalyptus citriodora, and A geratum
conyzoides on spore germination and myce-
lial growth of D. bryoniae was studied in
vitro. Essential oils of C. citratus, A. co-
nyzoides, and E. citriodora completely sup-
pressed mycelial growth and spore germi-
nation of the fungus. Under the influence of
A. millefolium oil, the nature of pathogen
hyphae growth changed [6]. Currently,
there is a lot of information in the literature
on the effect of plant-based biopreparations
on pathogenic microflora, but research in
this promising area does not go beyond la-
boratory testing. Systematic research is
needed to obtain and use phytopreparations
in sexual experiments as an alternative to
chemical pesticides, which is especially
important for Serbia, where the most im-
portant agricultural crops are grains. Unfor-
tunately, their mass defeat from fungal dis-

37



BUOJIOTMYECKME HAYKUN KA3AXCTAHA Ned, 2024

38

eases - alternaria, gel mintosporiosis and
fusarium leads to an increase in the amount
of chemical protection products used.

Materials and methods. The studies
were conducted in 2023-2024 in the field
and laboratory conditions. For seed treat-
ment, 2% aqueous extracts of the following
plants were used:

- calendula officinalis,

- yarrow (4 chillea millefolium),

- tansy (Tanacetum vulgare),

- wormwood (A4 rtemisia absinthium).

Laboratory studies included mycologi-
cal analysis of seeds and plant tissues to
identify pathogens of the genera A lternaria,
Fusarium and Bipolaris. Field trials were
conducted on crop areas using spring soft
wheat of the BG Unigold variety. The
experiment included four replicates, the
control variant was treated with water. The
effectiveness was assessed based on the fol-
lowing indicators:

- percentage of plants affected by fungal
diseases,

- biological and economic effectiveness,

- yield (weight of 1000 grains, number
of grains in an ear).

In order to find environmentally friend-
ly means of protection, screening of higher
plants was conducted to study antifungal
properties [7, 8]. A study of the fungicidal
activity of extracts from wild typical repre-
sentatives of the flora of Serbia showed that
plant extracts of Achillea millefolium,
Cymbopogon Hot o (Achillea millefolium),
common tansy (Tanacetum vulgare) and
bitter wormwood (Artemisia adsinthium)
oils have a pronounced fungistatic effect
and inhibit the growth and development of
colonies of the studied micromycetes, ex-
pressed in the lysis of aerial and substrate
mycelium at the early stages of their devel-
opment. For comparative assessment. To
determine the effectiveness of these ex-
tracts, field experiments were conducted to
study the spread and development of fusari-
um-helminthosporium root rot and alter-
naria of wheat seeds [9, 10]. The experiment
was repeated four times, the placement of
plots was randomized. The size of the plots
was | ml. The variety of spring soft wheat
was BG Unigold, the seeding rate was 300
pes./m®. Seed treatment with 2% aqueous
extracts of plants was carried out a day be-

fore sowing. The control variant was treated
with water . Wheat seeds treated with aque-
ous extracts of the noted plants were sown
into the soil.

Results and discussion. Mycological
analysis showed that seed treatment with
plant extracts reduced seed infestation by
pathogenic fungi by 40-52%. The highest
efficiency was demonstrated by yarrow and
wormwood extracts, which inhibited the
spread of Alternaria and Fusarium. In the
field, a reliable increase in yield was noted
in the variants with treatment with plant ex-
tracts. The weight of 1000 grains in the vari-
ants with calendula and tansy exceeded the
control by 2.6-2.9 g, and the productive till-
ering in the variant with yarrow was higher
than the control value.

The biological efficiency of plant ex-
tracts averaged 32.2% in 2023 and 45.2% in
2024, which confirms their fungistatic ef-
fect. The highest level of economic efficien-
cy was recorded in the variants with seed
treatment with wormwood and yarrow,
where the increase in yield was 5.2 c/ha
compared to the control.

According to the results of the analysis
of the elements of the 2023 crop structure,
seed treatment with plant extracts did not
affect the height of the plants, the length of
the spike and the number of spikelets in the
spike. The productive tillering of plants
treated with extracts of common yarrow was
higher than in the control. The plant extract
of common tansy stimulated the formation
of grain in the spike. In this variant, the
number of grains in the spike and the weight
of 1000 grains exceeded the control indica-
tors.

According to the 2024 data, a reliable
increase in the number of grains in the spike
was noted in the variants with seed treat-
ment with extracts of tansy and yarrow. On
average, the number of grains in the spike
was 36.7 and 38.2 pcs., respectively. Treat-
ment of wheat seeds with calendula and tan-
sy had a positive effect on the weight of the
grains. The weight of 1000 grains in these
variants exceeded the control by 2.6-2.9 g.

The results of our studies of mycologi-
cal analysis of the affected tissue of the root
zone and the first internode of the stem, as
well as seeds, presented below, allow us to
identify the main representatives of patho-
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Table 1. Infection of seeds, root zone and first internode of wheat plants of the BG Uni-
gold variety by pathogens of fungal diseases depending on seed treatments with plant ex-

tracts.
Infestation of the root zone
Seed Including by birth, % and first internode with
Option infes- pathogens 6%
tation,
o Alternaria | Fusarium | Bipolaris Alternaria | Fusarium | Bipolaris
Control 87,0 83,8 11,2 5 18,1 69,2 12,6
Yarrow 342 37,5 28,5 40,0 37,8 37,3 24,8
Tansy 40,3 61,8 38,2 0 10,0 60,0 30,0
Calendula 36,1 90,5 9,5 0 10 71,5 12,5
Wormwood 46,7 88,2 11,8 0 31,3 35,8 32,9

Table 2. Efficiency of plant extracts of higher plants against root rot of wheat, 2023-

2024.

Option Yield, % Disease develop- Biological Economic
ment, % efficiency, % efficiency, %
2023 2024 2023 2024 2023 2024 2023 | 2024

Control 188 218 223 34,2 - - - -
Yarrow 256 272 10,6 14,1 52,6 58,7 26,5 19,8
Tansy 203 240 17,4 19,9 21,9 41,8 7,4 9,1
Calendula 268 279 20,3 21,3 8,9 37,7 29,8 21,8
Wormwood 280 293 12,2 19,6 453 42,6 32,8 25,6
On average 239 260 16,5 21,8 32,2 452 24,1 19,1

genic fungi and the role of plant extracts in
reducing the infectious origin (Table 1).

Treatment of seeds with plant extracts
reduced the infestation of seeds with patho-
genic fungi by 40-52%. Mycological analy-
sis of seeds showed that wheat seeds were
mainly affected by fungi of the genus A4/-
ternaria - the causative agents of alternaria
seed blight. The seed infestation by fungi of
the genus Alternaria was 37-90%. Seed
treatment with an extract of yarrow contrib-
uted to the inhibition of the spread of alter-
naria pathogens.

Fusarium seeds were found in very
small quantities in the variant with seed
treatment with an extract

Fungi of the genera Fusarium, Bipo-
laris, and Alternaria were isolated from the
affected sections of the root zone and the
first internode of the stem of the BG Uni-
gold  wheat plant variety. Fusarium root
rot pathogens predominated, the percentage
of fungi of the genera calendula officinalis
and Fusarium was on average 56%.

The infestation of wheat plants with
root rot is characterized by their spread and
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development. In 2023, the spread and devel-
opment of wheat root rot was observed
throughout the growing season. Despite this,
by the stage of full maturity, a decrease in
the noted indicators was noted in the vari-
ants where the seeds were treated with plant
extracts. Plant extracts of common yarrow
and wormwood especially contributed to a
decrease in the spread and development of
the disease (Table 2). In these variants, the
number of healthy plants was 65-67%.

In the practice of agrobiological work,
the most significant criteria in matters of
using preparations of various origins are
such indicators as biological and economic
efficiency. Biological efficiency averaged -
32.2% in 2023 and 45.2% in 2024. The
highest biological efficiency was found in
areas where seeds were treated with yarrow
and wormwood. The economic efficiency of
treating wheat seeds with wormwood ex-
tracts was the highest, in some cases reach-
ing 32.8%. In general, treating wheat seeds
with plant extracts suppressed pathogenic
microflora, increased resistance to fungal
diseases and the yield of this crop.

Conclusion. Ecological aspects of
practical application of plant-based bioprep-
arations in crop production provide favora-
ble ecological focus based on exclusion of
chemical means of protection, showing
growth-stimulating and protective proper-
ties, contributes to improvement of phyto-
sanitary condition of agrocenoses, stabiliza-
tion of self-regulatory processes in ecosys-
tems, as well as obtaining ecologically safe
agricultural products with a high level of
economic efficiency.

The results of the study confirm the ef-
fectiveness of plant biopreparations in pro-
tecting grain crops from fungal diseases.
The use of extracts from yarrow, tansy, ca-
lendula and wormwood reduces the infesta-
tion of plants by phytopathogenic fungi, in-
creases productivity and can become an
ecologically safe alternative to chemical
fungicides. Further research should be
aimed at identifying optimal dosages and
mechanisms of action of plant extracts in
various agroclimatic conditions.
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JlaH0i 0akploapovl canbipayKkynak
UHpeKYuUANapuIlHan Kop2ay
Yuiin ocimoik Hezizinoezi
ouonpenapammapowl Koi10any

Anoamna

Maxanaoa Cepbusoa 02HOI
0aKbLI0apObl CAHBIPAYKYIAK aypYIaPbIHAH
Kopaay Yulin eciMOik Ouonpenapammapoit
KONOAHYObly mMuimoiniei Kapacmuipuli2aH.
Ilopinix  ecimoixmepoiy (0apinik KbipMbl-
3bICY,  MBIHICANLIPAK, — NUMCMA — JHCIHE
JHCYCaH) CLIRLIHOBLIAPLL  ONAPObIH  (DYHIU-
yuomix  Kacuemmepi OOUbIHWA CKPUHU-
Hemen emmi. Tykvimoapovr 2% cynvl
colebiHObLIapmeHr enoey Alternaria, Fusari-
um JHCoHe Bipolaris mexkmec
CaybIpayKynaKmapowvly — aypyvld —asauma-
MbIHbL  AHBIKMANO0bL, OY1  O0aKbLI-0apObIH
aypyirapaa me3iMOiniciH apmmulpyaa
Komexkmeceoi.  OciMOIK  CblebIHObLIAPLIH
navoanan2an Ke3z0e BG Unigold
COPMUBIHBIH AHCA3OBIK, OUOalibiHbIY
UBIRBIMOBLILIZLIHbIY, — APMKAHBIH  OANATIbIK
maocipubenep  kepcemmi. Ey  yikew
Ouono2UANBIK MUIMOINIK MAMblp WIPICIHIH
mapanyvl MeH OaMyblH MeMeHOememin
MBIHIICANLIPAK, —~ NeH  JCYCAH  CblRbIH-
ovL1apviHoa maodwliobl. 3epmmey XuMUANbIK
necmuyuomepee dK0N02UAIbIK masa banama
peminoe wenmixk npenapammapowvl KOJLOAHY
MYMKIHOI2IH Kepcemmi.

Tyuinoi ce3dep: Ouonpenapammap,
OCIMOIK CbI2bIHOBLIAPYL, YHUYUOMIK Oel-
CeHOLNIK, 02HOI 0aKbLIOAp, CAHBLIPAVKYIAK
aypynapel, banama necmuyuomep, K0J0-
2usl, 0aKbLI0apObly OHIMOLLI2L.

Mamepuan oacnaza 03.11.24 mycmi

Hcnonvzosanue duonpenapamos
pacmumenvHozo npouUcxoNHcoeHus
07171 3aU4UM bl 36PHOBBIX KYJIbHLYD
Om 2PUOHBIX UHPeKYuil

Annomauus
B cmamve paccmampueaemcs a¢h-
Gexmuenocms npuMeHeHUs. pacmumebHbIxX
buonpenapamos Ons 3aUWUMbl  3EPHOBbIX
Kyibmyp om epubHvix Oonesnell 8 YCl08UsX
Cepbuu. Ilposeden cKpuHuHe 3KCMPAaxKmos
JIeKApCMBEeHHbIX pacmeHutl (KaieHoyivl Jie-
KapCmeeHHOU, MulCAYeNUCMHUKA O0ObIKHO-
BEHHO20, NUNCMBI 0OLIKHOBEHHOU U NONbIHU
20pbKOlU) Ha ux ¢QyHeuyuoHsvie ceolUcmaa.
Yemanoesneno, umo oopabomka cemsan 2%-
HbIMU  BOOHBIMU  BLIMANCKAMU  CHUNCAEM
NOPANCEHHOCMb pACmeHUll pubamu pooos
Alternaria, Fusarium u Bipolaris, umo cno-
cobcmeyem  NOBLIWEHUIO  YCIMOUYUBOCMU
Kynemyp K 3abonesanusm. Ilposedennvie
noziesvie ONvlMvl NOKA3AIU YEelUyeHUe ypo-
Jcaunocmu  sAposou nuieHuyvl copma BG
Unigold npu ucnonvsoeanuu pacmumeins-
Hblx gbimsdicek. Haubonvwas oOuonozuye-
ckas apgexmusnocmsv @visGIEHA Y IKC-
MPAKmMos MulCAYENUCTNHUKA U NOJIbIHU, KO-
mopvle CHUNCANU PACNPOCMPAHeHue U pas-
sumue KOpHegol sHuu. B pezyromame uc-
C1e008aHUs  00KA3AHA NEePCNeKmuU8HOCb
UCNONIL30BAHUS  PACMUMENILHBIX  Npenapa-
mog8 8 Kauecmee dK0N02UYecKU 6e30nacHoll
anbmMepHamubl XUMU4eCKUM necmuyuoam.
Knwoueswvie cnosa: oOuonpenapamui,
pacmumeinbHvle IKCMpaKmol, QYHeUYUOHASA
AKMU8HOCMb, 3epHO8ble KYIbMypbl, 2puo-
Hvle 00/1e3HU, AlbMmepHamueHvle necmuyu-
0bl, IKOI02US, YPOHCAUHOCTb.
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