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Goal. To determine the techni-
cal efficiency of fungicidal treat-
ments against helminthosporiosis, rust
and fusarium ear rot in the condi-
tions of the western forest-steppe of
Ukraine. Methods. Field. The re-
search scheme included 13 variants
with different amounts of fungicidal
treatments. The following fungicides
were used in the experiments: Aba-
cus e.c. (epoxiconazole 62.5 l/ha +
pyraclostrobin 62.5 l/ha), Coronet
300 SC (trifloxystrobin 100 g/l + te-
buconazole 200 g /1), Custodia CS
(tebuconazole 200 g/l + azoxystrobin
120 g/1), Acanto KS (picoxystrobin —
250 g/l. Records of diseases were
performed according to generally ac-
cepted methods in the phase of wax
ripeness. Results. Studies have shown
that fungicidal treatments reduce the
development of helminthosporiosis by
14.9—25.9%, rust — by 4.0—19.4%
and fusarium ear rot by 3.2—6.3%.
The weighted average development of
maize diseases depended on the pe-
riod of application and the amount of
fungicidal sprays. Among the one-time
treatments, the lowest level of disease
development was when spraying in the
phase of panicle ejection, among dou-
ble treatments — 10 leaves and pa-
nicle ejection. Three uses of fungicides
in the phase of 10 leaves, shedding of
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panicles and after flowering reduced
the development of helminthosporiosis
to 4.4%, rust — to 3.5%, fusarium
ear rot — to 1.2%. The highest level
of protection was obtained in the va-
riant of four preparations in the phase
of 10 leaves, ejection of panicles, af-
ter flowering and grain filling, where
the development of helminthosporio-
sis was 4.4%, rust — 2.9%, fusarium
ear rot — 1.1%. The technical effi-
ciency of the studied drugs increased
with increasing number of fungicidal
treatments and was the highest in
the variant of four applications of
fungicides, which is 86.6% against
helminthosporiosis, 87.0% against
rust and 85.5% against fusarium ear
rot. Conclusions. The technical ef-
Sectiveness of fungicides depends on
the period of application of the drug
and increases with an increase in the
number of treatments. High techni-
cal efficiency was noted in the va-
riant of the three-time introduction of

Jfungicides in the phase of 10 leaves,
throwing out the panicle and after
flowering. The highest efficiency is in
the variant of the four-time introduc-
tion of fungicides in the phase of 10
leaves, throwing out the panicle, after
flowering and filling the grain.
efficiency; diseases; rust; helmin-
thosporium; fusarium

Maize is less affected by disease
than other cereals, but it can cause
significant damage to crops. Shor-
tages and crop losses due to the
development of diseases can reach
30—50%. In addition, there is a de-
terioration in crop quality [1].

Further growth of maize pro-
duction is closely related to the
reduction of losses due to diseases
through a set of organizational and
agronomic measures that will maxi-
mize the genetic potential of a va-
riety or hybrid [2].

The most common and harm-
ful diseases of corn in Ukraine are
blistering and volatile soot, helmin-
thiasis, fusarium ear rot, rust. De-
pending on the area of corn cultiva-
tion, root and stem rot, seed mold,
bacteriosis, cob pain, etc. are also
manifested. [3].

Harmfulness of helminthospo-
riosis or brown spot and rust is pre-

Fig. 1. Fusarium head blight of maize cobs
IDicepeno: https://apps.lucidcentral.org/pppw v 10/text/web_full/entities/
maize_fusarium_kernel rot 224.htm
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Fig. 2. Helminthosporium of maize
rcepeno: https.//www.ipmimages.org/browse/detail.cfin 2imgnum=
5585605%javascript:fullscreen()
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mature death of leaves and, conse-
quently, reduced grain productivity
of corn plants.

Harmfulness of fusarium wilt —
in reducing the yield and quality of
grain. Developing fungi in the pro-
cess of life emit harmful substan-
ces — mycotoxins. Feeding animals,
especially pigs, with the affected
grain causes vomiting, refusal of
food, pulmonary edema, reproduc-
tive disorders, etc. The presence
of mycotoxins in grain can cause
cancer of the human esophagus.
Young children, whose diet is rich
in cereals, are under special threat
[4—6].

The development of helmintho-
sporiosis from 5 to 25% on 60 —
100% of sown areas in Lviv, Khmel-
nytsky, Chernihiv and Chernivtsi
regions was recorded [7].

In the area of western Polissya
the development of dark mold, gray
rot and fusarium reached 7.0%, and
helminthosporiosis — 15.9% [8].

In the Khmelnytsky Institute of
APV, the prevalence of helminthia-
spor in corn is 11—53.3% with a
development of 1.2—11.5 points,
depending on the hybrid composi-
tion [9].

The use of the fungicide Op-
timo (200 g/1 pyraclostrobin) at a
rate of 0.5 1/ha at the beginning of
the ejection of the panicle reduced
the incidence of fusarium ear rot by
3.4—12.8%, and the drug Privent
(250 g/1 triadimefon) 0.6 kg/ha —
by 2.0—12.3%. Efficacy against
vesicular soot for treatment with
Optimo 5.5—33.4%, Prevent —

3.0—29% [10]. In the conditions of
artificial infection with fungi of the
genus Fuzarium use Amistar Extra
SC (200 g/1 azoxystrobin + 80 g/I
cyproconazole), Abacus Ultra, CE
(62.5 g/1 epoxiconazole + 62.5 g/l
pyraclostrobin), Acanto Plus, KS
(200 g/1 cyproconazole + 80 g/l
picoxystrobin) increased the weight
of 1000 grains and allowed to save
5.7—7.7 c/ha of corn yield [11].

The level of protection of corn
against diseases also depends on
the duration of application of the
fungicide. The efficiency of appli-
cation of Prozaro (125 g/l prothio-
conazole + 125 g/l tebuconazole)
0.8 1/ha against fusarium ear rot
in the phase of 4—6 leaves and at
the beginning of the panicle ejec-
tion was 36.9 and 40.8%, respec-
tively. And the efficiency of Prozaro
1.0 I/ha in combination with the in-
secticide was 58.6% [12].

The use of fungicides in the
cultivation of corn is currently not
widespread due to rising material
costs. However, the size of the pre-
served harvest gives reason to in-
vestigate the effectiveness of their
application.

The aim. To establish the techni-
cal efficiency of the studied fungi-
cides for growing corn against hel-
minthosporiosis, rust and fusarium
wilt in the conditions of the western
Forest-Steppe of Ukraine.

Methods. The field method was
used. The experiments were con-
ducted during 2018—2020 in the
research field of the Research and
Production Center «Podillya» Po-

dolsk State Agrarian and Techni-
cal University. The total area of the
plot is 40 m?, accounting — 30 m2.

The soil of the experimental
site — typical chernozem is charac-
terized by the following agrochemi-
cal indicators: humus content —
3.21—3.29%, nitrogen supply
(according to Cornfield) low —
116—119 mg/kg of soil, mobile
phosphorus (according to Chirikov)
average — 91—97 mg/kg of soil,
potassium metabolism (according to
Chirikov) — 81—89 mg/kg of soil,
pH — 6.5.

Predecessor — winter grains. Af-
ter collecting the previous one, dis-
king was carried out at 10—12 cm.
Plowing was carried out at 26—28
cm. Mineral fertilizers in the norm
of P, K,y were applied under fallow
plowing. In the spring we closed the
moisture, pre-sowing cultivation and
application of nitrogen fertilizers —
N, Hybrid LG 3258 (FAO 250).

Weed protection included the
application of the herbicides Pri-
mextra TZ Gold 500 SC (DR S-
metolachlor — 312.5 g/1 + terbuthy-
lazine — 187.5 g/l) — 4.0 1/ha and
MySter 62 c. d. (foramsulfuron
300 g/kg + iodosulfuro 20 g/kg +
isoxadifen-ethyl 300 g/kg) — 0.15
kg/ha. Fungicide consumption rate:
Abacus m.e. (epoxiconazole 62.5
1/ha + pyraclostrobin 62.5 1/ha) —
1.5 1/ha), Coronet 300 sc (tri-
floxystrobin 100 g/1 + tebuconazole
200 g/1) — 0.7 1/ha, Custody COP
(tebuconazole 200 g/l + azoxys-
trobin 120 g/I) — 0.9 1/ha, Acanto
COP (picoxystrobin — 250 g/1) —

Fig. 3. Helminthosporium of maize

JDicepeno: https://ag.umass.edu/vegetable/fact-sheets/

corn-northern-corn-leaf-blight

KapaumuH i 3axucm pocnun ISSN 2312-0614

Fig. 4. Corn rust

IDicepeno: https://www.wiscontext.org/southern-rust-rare-serious-

threat-wisconsin-corn-crops
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1.0 1/ha. All the above drugs are
included in the state register of pes-
ticides and agrochemicals approved
for use in Ukraine [13].

Records of diseases were per-
formed in the phase of wax ripe-
ness. Rust was measured on the
Cobb scale, helminthosporium head
blight — on a scale for spotting ce-
reals [14]. A five-point scale was
used to account for fusarium head
blight [15]. Inspected 10 plants in
each replicate.

The effectiveness of the drugs
was determined by formula (1):

En=[(R, — R) / R] x 100%,

where Ed — the effectiveness of
drugs,%; R, — disease development
in the control variant,%; (1) R, —
disease development in the study
variant,%; 100 — conversion fac-
tor, %.

Research results and discussion.
The evaluation of the effectiveness
of the drugs shows that the fungi-
cides used in the experimental vari-
ants provided a reduction in the de-
velopment of major diseases of corn
(Table).

With the increase in the number
of fungicidal treatments, a decrease
in the development of diseases was
observed. With a single application
of the drug, the weighted average
development of helminthosporiosis
was 13.9—18.0%, and in the con-
trol — 29.9%. In the variants of
double application of fungicides,
the lower development of helmin-
thic spores was in the variants of
treatment of plants in the phase of
10 leaves and ejection of panicles —
7.1%.

Triple application of drugs in
the phase of 10 leaves, ejection of
panicles and after flowering reduced
the weighted average development
of helminthosporiosis by 25.5%.

The highest efficiency against the
development of helminthosporiosis
was obtained in the variant of four
sprays with fungicides, where the
development of the disease is 4.0%.

The development of rust in the
control variant was 22.3%. Among
the one-time treatments, the most
effective was the option of applying
drugs in the phase of ejection of the
panicle, where the development of

Technical efficiency of fungicides on corn crops, 2018—2020

Weighted average q -
development,% Technical efficiency,%
Terms and fungicidal treatments :
Helmintho- Fusarium | Helmintho- AL
sporiosis oGt ear rot sporiosis HUst head
blight
1. Control (without fungicides) 29.9 22.3 7.6 — — —
2.10 leaves (Abacus) 139 9.5 4.4 53.5 57.4 42.1
3. Ejection of the panicle (Abacus) 14.0 7.4 2.8 53.2 66.8 63.1
4. After flowering (Abacus) 16.6 17.6 37 44.5 21.1 51.3
5. Pouring grain (Abacus) 18.0 183 38 39.8 17.9 50.0
6. 10 leaves + discard (Abacus + 71 59 19 76.2 735 750
Coronet)
7.10 leaves + after flowering
(Abacus + Coronet) 8.3 7.3 2.7 72.2 68.2 64.5
8.10 leaves + poured grain
s - CeoneD) 8.7 74 2.8 70.9 66.8 63.2
9. Ejection of panicles + after
flowering (Abacus + Coronet) 142 7.1 17 525 68.2 776
10. Disposal of panicle + grain filling
(Abacus + Coronet) 14.7 6.8 1.7 50.8 69.5 77.6
11. 10 leaves + shedding + after
flowering (Abacus + Coronet + 4.4 3.5 1.2 85.3 84.3 84.2
Custody)
12. Discarding panicles + after
flowering + poured grain 10.2 6.2 1.2 65.9 722 84.2
(Abacus + Coronet + Custody)
13. 10 leaves + shedding + after
flowering + grain filling (Abacus 4.0 2.9 1.1 86.6 87.0 85.5
+ Coronet + Custody + Acanto)
SSD s 6.6 5.7 17 = = =
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the disease was 7.4%. Among doub-
le sprays, the lowest development
of the disease was when treated in
phases of 10 leaves and ejection of
panicles. Three treatments in the
phases of 10 leaves, ejection of
panicles and after flowering helped
reduce the development of rust to
3.5%. The highest protection against
rust was in the variant of four appli-
cations of fungicides, where the de-
velopment of the disease was 2.9%.

Against fusarium ear rot were ef-
fective treatments in the later phases
of the growing season — the ejec-
tion of panicles, after flowering and
grain filling. On control, the deve-
lopment of the disease was 7.6%,
with a single fungicidal treatment —
3.7—4.4%, with a double — 1.7—
2.8%. Three times the use of fun-
gicides reduced the development of
fusarium ear rot to 1.2%, and four
times — up to 1.1%.

Application of the fungus Abacus
once in the phase of 10 leaves of
corn had 42.1% effectiveness against
fusarium ear rot, 53.5% against hel-
minthosporiosis and 57.4% against
rust.

Spraying the drug in the phase of
ejection of the panicle was the most
effective among the options for a
single application of fungicides,
because it is during this period of
ontogenesis that plants are most
vulnerable to disease. Technical ef-
ficiency against helminthosporio-
sis was 53.5%, against rust 66.8%,
against fusarium ear rot — 63.1%.

Application of fungicides after
flowering and during the period
of grain filling were less effective
against helminthosporiosis (39.8—
44.5%) and rust (17.9—21.1%), but
protection against fusarium ear rot
was 50.0—51.3%.

The use of fungicides in the 10
leaves and the ejection of the pa-
nicle (Abacus + Coronet) provided
the best efficiency among the double
application of drugs, and was 76.2%
against helminthosporiosis, 73.5%
against rust and 75.0% against fu-
sarium ear rot.

Three spraying of maize crops in
the 10-leaf phase, ejection of pani-
cles and after flowering reduced the
development of helminthosporium
by 85.3%, rust — by 84.3%, fusa-
rium ear rot — by 84.2%.

Ne? (268), 2022



Treatments in the ejection phase,
after flowering and grain filling were
less effective against the develop-
ment of helminthosporiosis and rust
(65.9% and 72.2%) compared to the
previous version.

The highest technical efficien-
cy against all studied diseases was
obtained with four applications of
fungicides — in the phase of 10
leaves, ejection of panicles, after
flowering and grain filling, which
is 86.6% — against helminthospo-
riosis, 87.0% — against rust and
85.5% — against fusarium ear rot
on corn. Treatments in the phase
of 10 leaves and ejection of the
panicle contributed to the protec-
tion primarily against helminthiasis
and rust. Spraying of corn plants
after flowering and during the pou-
ring of grain was mainly aimed at
protection against fusarium ear rot,
because it is at this time that the
pathogen is affected. The use of fun-
gicides at different times during the
growing season allowed to protect
plants from disease and promote full
growth and development.

The study was conducted under
the IPA 14 «Technologies for gro-
wing cereals. Selection of corn and
sorghum «on the task 14.02.00.08.P»
Adaptation of new hybrids of corn
of different groups of maturity to
the conditions of the western forest-
steppe».

CONCLUSIONS

Four times the use of fungicides
best controlled the development of
corn diseases. In this variant, the
development of helminthosporio-
sis was 4.0%, which is 27.5% less
than control, rust — 2.9%, which is
19.4 less than control, fusarium ear
rot — 1.1%, which is 6.5% less from
control. The technical efficiency of
the drugs increased with increa-
sing number of treatments and was
86.6% against helminthosporio-
sis, 87.0% against rust and 85.5%
against fusarium ear rot.
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TexniyHa e eKTUBHICTD 3aCTOCYBaHHA
dynrimmais 3a BUpomyBaHHA KyKypynsu

Merta. Busnauumu mexuiuny egexmus-
Hicmp  yHeiyuOHUX 00p06OK npomu eesnv-
MiHmMOChopiosy, ipxi ma @y3apiosy kauawis
KyKypyosu 6 ymoseax 3axionozo Jlicocmeny
Ykpainu. Meropu. Ilonvosuii. Cxema do-
cnidsceny ekmouana 13 eapianmis 3 pisHoro
KinvKicmio yHeiyuoHux 06po6ok. Y docnioax
sukopucmosysany @pyHeiyuou: Abaxyc, K.e.
(enokcuxonason, 62,5 n/ea + nipaknocmpo-
6in, 62,5 n/2a), Kopornem 300 SC (mpugpnoxk-
cicmpobin, 100 e/n + mebyxonason, 200 2/n),
Kycmooiss KC (mebyxonaszon, 200 o/n +
asokcucmpo6in, 120 e/n), Akanmo KC (ni-
Koxcicmpobin, 250 e/n). Obniku x60po6 npo-
800uUnU  32i0HO i3 3A2ANLHONPUTHAMUMU
Memooukamu y Pasy 80ck080i CruOCHi.
Pesynwratin. JlocniosieHHAMY 6CHAHO6IEHO,
wo PyHeiyuoHi 06po6KU SHUKCYI0Mb PO3BU-
mox  2envminmocnopiosy Ha 14,9—25,9%,
ipsci — Ha 4,0—19,4, Pysapiosy kauanis Ky-
Kypyosu — na 3,2—6,3%. Cepednvo3eaiceHui
po3sumoK x80po6 Kykypyosu 3anexnas 6io
CMPOKY 3ACMOCY8AHHA Ma KiZlbKocmi pyHei-
YUOHUX 06npuckysarv. 3a 00HOPa3o6uUx 06-
POOOK HAUHUNCHUM PiBeHb PO3BUMKY XB0POO
6ys npu obnpuckysaumi y $azy euKuoaHHs
s8os10mi, 3a 630pa303ux — 10 nucmxkis i 8u-
Kkuoanus eonomi. Tpupasose suxopucmanHs
Pyneiyuoie y pasu 10 nucmkis, BUKUOAHHS
80710Mi ma Nic/s YBIMIHHA 3HUUIO PO3BU-
MoK eenbMiHmocnopiosy 00 4,4%, ipai — 0o
3,5, gysapiosy xauanie — 0o 1,2%. Haiisu-
wiuti pieenv 3axucmy odepxcanu y eapianmi
4OMUPUPA306020 BHECEHHA npenapamie y
asu 10 nucmxie, BUKUOAHHS 8O/IOMI, NICTA
UBIMIHHA Ma HANUBY 3epHa, 0e PO3BUMOK
eentominmocnopiosy cmarnosus 4,4%, ipici —
2,9, ¢ysapiosy xauanie — 1,1%. Texuiuna
epexmusHicmo 00CTiONY8aAHUX npenapamie
3pocmana 3i 36invueHHAM Kinvkocmi pyH-
2iyuOHUX 00p0o00K i byna HAllBUWL010 Y Bapi-
AHMI YOMUPUPA308020 BHECEHHA PyH2iUuUOi6:
86,6% — npomu zenvminmocnopiosy, 87,0 —
npomu ipsi, 85,5% npomu dysapiosy kaua-
nie. BucHoBku. Texuiumna egpexkmusHicmo
pynHeiyudie 3anexumv 8i0 cMpoKy 3acmocy-
BAHMA Npenapamy ma 3pocmae 3i 30invuieH-
HAM Kinvkocmi nposedeHux o6pobox. Bucoxy
MexHiuHy eekmusHicmp 8i03HAUEHO Y 8a-
pianmi mpupaszos020 eHecenHs PyHeiyuodie
y asu 10 nucmkis, BUKUOAHHS BOZIOMI A
NicNA YBIMIHHA, 4 HAUBUULY — Y eapianmi
HOMUPUPA306020 BHECEHHS  (PyHeiuudie Yy
asu 10 nucmkis, BUKUOAHHSA 80/10Mi, Nic/IA
UBIMIHHA Ma HANUBY 3epHa.

edeKTHBHICTB; XBOPOOU; ipKa; remb-

MiHTOCIIOpi03; dy3apios
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