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EFFICIENCY OF PRE-SOWING TREATMENT OF MAIZE AND SORGHUM SEEDS

S. S. Semenov
State Enterprise Institute of Grain Crops NAAS, 14 Volodymyr Vernadskyi St., Dnipro, 49009, Ukraine

Topicality. Maize and sorghum seedlings are damaged by a number of phytophages, among which the
most dangerous is the Elateridae family. Integrated pest management, along with other steps, includes pre-
sowing seed treatment. In the best case scenario, complex formulations that simultaneously control pests and
pathogens should be chosen for seed treatment. However, there are practically no such products in the List
of Permitted Pesticides. Thus, scientific substantiation of the feasibility of using tank mixtures containing
insecticides, fungicides and substances with other physiological effects (immune stimulation, growth regula-
tion, etc.) is required. Purpose. To study the agrotechnical efficiency of pre-sowing seed treatment (encrus-
tation) with formulations of different spectrum of action for controlling click beetles larvae in maize and
sorghum crops of the Northern Steppe of Ukraine. Materials and Methods. The research was conducted at
the experimental plots of the Plant Protection Laboratory at State Enterprise Institute of Grain Crops NAAS.
The pre-sowing seed treatment (incrustation) of the maize hybrid DN Khortytsia and grain sorghum variety
Yarona with a tank mixture of formulations including Cruiser 350 FS insecticide, Maxim XL 035 FS fungi-
cide and Vermystym growth regulator was conducted. The following methods were used: laboratory and
field methods to determine the damage degree of seedlings, statistical methods to perform analysis of vari-
ance of yield data. Results. The best results among the studied formulations and their mixtures were ob-
tained when the tank mixture of insecticidal, fungicidal and growth-regulating action was used for seed
treatment, which provided technical efficiency up to 70-75 % and an increase in maize grain yield of
1.90 t/ha and sorghum grain yield of 2.40 t/ha. Conclusions. In the growing season 2019-2021, the highest
protective capacity (seedling death rate — 2.3-4.0 %) and technical efficiency of 70-75 % was shown by the
mixture of formulations: Cruiser 350 FS + Maxim XL 035 FS + Vermystym in all weather conditions. The
synergy of active ingredients contributed to the preservation of 1.90 t/ha of maize grain and 2.40 t/ha of sor-
ghum grain.

Key words: maize, sorghum, larvae of click beetles, weather conditions, efficiency of formulations,
grain yield

Introduction. Maize and sorghum seed-
lings are damaged by cutworms, Oscinella frits,
flea beetles, click beetles, blackflies and other
phytophages. The most dangerous during this
period are the larvae of the click beetles (wire-
worms). They eat away at the seed embryo and
endosperm; damage the underground part of the
stem, and as a result, the plant density decrea-
ses. The economic injury threshold (EIT) for
wireworms is 3-5 insects per m? [1-3].

The harmfulness of the larvae of the click
beetles depends on a number of factors, inclu-
ding soil, climatic and weather conditions. For
example, when the air temperature rises in win-
ter, the number of insects decreases. At the
same time, sufficient moisture is critical for the
development of eggs of these insects, so drought
in May—August and dehydration of the topsoil
also have a negative impact on their develop-
ment [4-6].

Author information:

According to the Ukrainian Hydrometeo-
rological Centre, the average long-term hydro-
thermal coefficient (HTC) in the Steppe zone is
0.9, but over the past 15 years this indicator has
dropped to 0.78, indicating an increase in the
temperature in the region. As a result of the
global warming, the area under drought-
resistant crops, in particular grain sorghum, is
expanding. Sorghum is considered pest-resistant
due to its characteristic morphological, physio-
logical and biochemical traits. However, sor-
ghum is injured by the same pests as maize and,
as a result, in most cases requires crop protec-
tion based on environmental factors, phytopha-
ge species, agricultural practices, etc. [7, 8].

Given climate changes, adjustments to the
structure of crops, migration of soil biota in the
zonal dimension, further improvement of chem-
ical control of wireworms during seed germina-
tion and in the early stages of growth and de-
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velopment of grain crops is required.

Materials and Methods. The research
was conducted on the experimental field of the
State Enterprise Institute of Grain Crops of
NAAS of Ukraine (Dnipropetrovsk region) du-
ring 2018-2021. Agricultural technology in the
experiments was recommended for the Steppe
zone, except for the techniques studied. The
mid-early maize hybrid DN Khortytsia (FAO
240) and the mid-ripening grain sorghum varie-
ty Yarona were grown. Winter wheat was used
as a predecessor.

The experimental design included pre-
sowing seed incrustation with the insecticide
Cruiser 350 FS (thiamethoxam, 350 g/l) belon-
ging to the group of nicotinic acetylcholine re-
ceptor antagonists, systemic and contact fungi-
cide Maxim XL 035 FS (fludioxonil, 25 g/l +
metalaxyl, 10 g/l) belonging to the phenylpyr-
role and phenylamide class, and plant growth
regulator Vermystym (an organic and mineral
complex). The full experimental design is shown
in the Table 1. The research was conducted in
accordance with generally accepted methods
and recommendations in crop production [9-13].

The soil of the experimental plots is a full-
profile medium loamy chernozem on loess with
the following content in the arable layer: humus —
3.72 %, total nitrogen — 0.20 %, phosphorus —
0.12 %, potassium — 2.1 %. The soil solution reac-
tion is close to neutral (pH of the aqueous suspen-
sion is 6.75).

Results and Discussion. It was found that
the effectiveness of pre-sowing treatment of
maize and grain sorghum seeds with formula-
tions of different spectrum of action is largely
affected by the weather conditions in spring and
the duration of the period from sowing to full
seedlings of the crop. In 2019, a nearly monthly
rainfall of 28 mm fell from 15 to 20 April,
which allowed seeds to be embedded in moist
soil. Moderate temperature regime and periodic
rainfall during May resulted in the timely emer-
gence of full-formed seedlings, contributed to
the enhanced growth and development of plants.
Therefore, the harmfulness of wireworms was
relatively low: 7.8-9.2 % died in the control
variants, while in the protected crops this indi-
cator decreased to 4.6-5.6 %.

In contrast, soil moisture deficit was ob-
served in spring 2020, combined with dramatic
changes in day and night air temperatures and
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slow soil warming, led to a significant increase
in the duration of the sowing — seedling period.
The wireworms carry out vertical migration
within local foci, allowing them to better adapt
to changes in the hydrothermal regime of the
arable soil layer, damage seeds and seedlings
even at low pest populations and unfavourable
weather conditions. Therefore, the number of
lost plants increased to 11.6-17.0 % in the cont-
rol and to 6.1-8.5 % after pre-sowing inocula-
tion compared to 2019.

In 2019, there was no significant diffe-
rence in the effectiveness of the products be-
tween crops. On average, 7.0 % of maize seed-
lings and 9.9 % of sorghum seedlings died du-
ring the long pre-emergence period in 2020.
This difference is explained by the limited ge-
netic potential of small seeds of sorghum, lower
germination energy and delayed seedlings
emergence by 2-4 days compared to maize.

The assessment of the protective capacity
of chemicals allowed us to identify a variant
using a three-component mixture of insecticide,
fungicide and growth regulator, at which the
level of effectiveness was 70—75 %. This pattern
was observed on both crops in different weather
years.

In 2019, the grain yield of maize was
4.70-7.02 t/ha (Table 1). The high yields were
obtained as a result of the meteorological situa-
tion during the period from 1 to 10 July (tasse-
ling stage), when 55.8 mm of precipitation fell,
which allowed the plants to largely realise their
potential. However, sorghum crops were less
productive (3.63-5.07 t/ha) due to the lack of
agronomically viable precipitation in the period
from 8 June to 2 July and from 9 July to 3 Au-
gust. In contrast, the average yield of maize was
3.75 t/ha and of sorghum was 5.68 t/ha in 2020,
which is explained by the peculiarities of water
consumption of plants, as well as the amount,
nature and timing of precipitation. Favourable
year for both maize and sorghum was 2021,
primarily associated with rainy weather during
the growing season.

Precipitation was 350 mm in the period
from May to August, which was 171 % of the
long-term average. As a result, yields of maize
were 6.41-8.23 t/ha and of sorghum — 4.56—
8.09 t/ha, respectively.

A direct correlation between the protec-
tive capacity of the formulations and the yield
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Table 1. Yield of maize and grain sorghum depending on pre-sowing seed incrustation
with different formulations, t/ha

Maize Sorghum
Variant years years
2019 | 2020 | 2021 | average | 2019 | 2020 | 2021 | average
Control 470 | 277 | 641 | 463 | 363 | 425 | 456 | 4.15
(no seed treatment)
Cruiser 350 FS 6.66 4.07 7.24 5.99 4.47 5.99 6.40 5.62
Maxim XL 035 FS 6.43 | 3.60 | 7.35 5.79 362 | 574 | 6.02 5.13
Vermystym 5.53 3.62 7.21 5.45 3.47 5.44 6.18 5.03
Maxim XL 035 FS + 671 | 411 | 738 | 606 | 449 | 608 | 7.63 | 6.07
Vermystym
Cruiser 350 FS +
Maxim XL 035 FS + 7.02 | 433 | 8.23 6.53 5.07 | 6.50 | 8.09 6.55
Vermystym
LSDgs 0.31 1.1 0.31

Notes. Application rates for maize: Cruiser 350 FS — 7 I/t, Maxim 035 FS — 1 I/t, Vermystym — 6 I/t;

for sorghum — 4, 5 and 6 I/t, respectively.

of field crops was also established. A high in-
crease in grain yield compared to the control
was obtained in the variants with pre-sowing
seed incrustation with Cruiser 350 FS insecti-
cide and a mixture of Maxim XL 035 FS fungi-
cide and Vermystym growth regulator (maize —
1.36-1.43 t/ha, sorghum — 1.47-1.92 t/ha). In
the case of using Maxim XL 035 FS and the
growth regulator Vermystym, the increase in
main products decreased to 0.98-1.16 and 0.82—
0.88 t/ha, respectively. The highest yields were
recorded for the crops with seed treated with a
mixture of Cruiser 350 FS + Maxim XL 035 FS
+ Vermystym. The combination of active ingre-
dients with different spectrum of action contri-
buted to an additional 1.90 t/ha of maize grain
and 2.40 t/ha of sorghum grain on average in
2019-2021.

Conclusions. The degree of damage
caused to cereal crops by wireworms was de-
termined by the toxicological capacity of formu-
lations for pre-sowing seed incrustation, biolo-
gical characteristics of plants and weather con-
ditions during the growing season. In favourable
hydrothermal conditions for timely seedlings
(10-12 days in 2019), the harmfulness of wire-
worms was insignificant: 7.8-9.2 % of maize
and sorghum seedlings died in the control vari-
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Cemenos C. C. E¢pexmuenicmo 0onocienoi 06pooKku HACiHHA KYKypyo3u ma copezo.
3epnosi kynomypu. 2024. 8 (2). 251-254.

Hepoicasna ycmarnosa Incmumym 3eprogux Kynomyp HAAH Yrpainu, eyn. Bonooumupa Bepuadcvroeo, 14, m. /[ninpo,
49009, Vkpaiua

AKTyajbHicTh. CXoaM KyKypyA3u W COpPTo MIKOAWTSH Ifia Hu3Ka ¢itodaris, cepen SKAX HAROUTBII
HeOE3MEeYHO0 BBaKAETHCS pojrHa koBanukiB (Elateridae). InterpoBanuii 3aXucT Bi HUX, TOPS i3 iHITMMHU
3ax0flaMu, Tepeadaydace MPOBEJCHHS IOMOCIBHOTO MPOTPYIOBAaHHA HACIHHA. Y JOBEpIICHOMY BapiaHTi JJis
00poOKH 3epHa cIil 0OMpaTH KOMITIEKCHI TpenapaTH, siIKi OJTHOYaCHO JIIOTh Ha IIKiTHUKIB 1 30yIHUKIB XBO-
po06. OnmHak y «llepeniky m03BONICHUX IS 3aCTOCYBaHHS MECTUIUAIBY TaKi MPaKTUYHO BiJACyTHI. BuHmKae
HEOOXITHICTh HAYKOBOTO OOTPYHTYBAaHHS JOIIUJILHOCTI BUKOPHCTAHHS 0AKOBUX CyMilllel y CKJIaJi iHCEKTH-
UiB, PyHTIUIIB Ta PEYOBHH, IO MAIOTh 1HMN (i310J0TT4HI 03HAKH (CTUMYIIALISI IMYHITETY, PICT perys-
1isA, Tomo). Mera gociigxkeHb. BuBueHHS arpoTexHiYHOT e(heKTHBHOCTI JOMOCIBHOI iHKpYyCTallii HaCiHHS
npernapaTaMy pi3HOTO CHEKTPY BIUIMBY 3 METOIO 3aXHCTY MOCIBIB KyKYPY/A3H i COPTro BiJl THYMHOK KOBAIHKIB
y [liBaiuHomy Cremny Ykpainun. Marepianu i metoau. [locmipkeHHs! MPOBOAMIIVICH HA EKCIIEPUMEHTATBHUX Maii-
naHuyrkax nadopatopii 3axucty pociun Y 3K HAAH VYkpainu. Byna nepenbauena pomnociBHa iHKpycTa-
1ist HaciHHA Ti0puaa kykypym3u JH XopTums i copty copro 3epHOBOro SIpoHa 0aKOBOKO CYMIIIIIIIO TIpera-
pariB y ckiani incektunumy Kpyizep 350 FS, ¢pynrinmmy Makcum XL 035 FS Ta perynstopa pocty Bepmu-
ctuM. BukopucroByBaim: J1a00paTOpHO-TIONBOBI METOAHM JJIsi BU3HAYEHHS CTYNEHsS MOIIKOJDKEHHS IIpO-
POCTKIB, CTATUCTHYHUII — JUII BUKOHAHHS JUCIIEPCIHHOTO aHAN3y ypokailHHX HaHux. PesyabraTtn. Bera-
HOBJICHO, 1110 CepeJl MpenapaTiB AKi JOCIiDKyBaIHCs 1 IX cyMilel Kpalili pe3yIbTaTH OTPUMAIIN Y BUIIAIKY
3aCTOCYBaHHS JJIsl IPOTPYIOBAHHS HACIHHS 0AKOBOIO CYMIIIIIIO MpenapaTaMy 1HCEKTUIMIHOI, GYHTIIUAHOT
1 picTperyinoo4oi aii, sika 3a0e3nednia TeXHIYHy eQeKTUBHICTh Ha piBHI 70—75 % 1 mpupicT ypoxaiHOCTI
3epHa Kykypym3u — 1,90 1/ra, 3epHa copro — 2,40 1/ra. BucHoBKkH. He3anexxHo Bij OroIHMX YMORB BereTalliiiHo-
ro nepiogy 2019—2021 pp. HaliBHIy 3aXHCHY CHPOMOXKHICTH (3arubenb npopoctkiB — 2,3-4,0 %) 1 TexHiuHy
edexruBHicTs 70—75 % BusiBuna cymim npenapartis: Kpyizep 350 FS + Makcum XL 035 FS + Bepmuctum. Cu-
HEepris Ail0unx peyoBHH cripusiia 30epexenHto 1,90 1/ra 3epHa KyKypya3u i 2,40 T/ra 3epHa copro.

Kniouosi cnoea: kykypyosa, copeo, MUHUHKU KOBANUKIE, NO2OOHI YMOBU, epeKmusHicmes npenapamis,
VpodicaiiHicmy 3epHa
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