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THE INFLUENCE OF SEED TREATMENT

by protectants and microfertilizer on sowing qualities
and biological indicators of winter bread wheat

Goal. To determine the effect of
various protectants and microfertilizer
on sowing qualities and biological pa-
rameters of winter bread wheat seeds.
Methods. There were studied winter
bread wheat varieties MIP Valensiia,
MIP Vidznaka, MIP Aelita, MIP For-
tuna. The influence of the protectants
GreenFort Star, Yunta Quattro 373.4 ES,
Cruiser 350 FS and their combinations
with microfertilizer «<5 Element» was in-
vestigated. Results. When treating seeds
with protectants and their combination
with microfertilizer «5 Element» sprout-
ing seed activity increased by 0.3—9.0%,
seed vigor by 0.5—6.3%, laboratory ger-
mination by 0.3—2.0% compared to the
control variants. The higher seed vigor
for the varieties MIP Valensiia (96.5%)
and MIP Aelita (94.5%) was obtained
in variants of treatment by Cruiser 350
FS, MIP Vidznaka (95.8%) by Green-
Fort Star, MIP Fortuna (96.0%) by Yunta
Quattro 373.4 FS. In the varieties MIP
Aelita and MIP Fortuna the highest labo-
ratory germination was obtained in the
variants of treatment by Cruiser 350 FS
and its combination with the microfertil-
izer, in the varieties MIP Vidznaka and
MIP Valensiia by GreenFort Star and its
combination with the microfertilizer. In
the varieties MIP Aelita and MIP Fortu-
na the higher field germination was ob-
tained when treating seeds by the prepa-
ration Cruiser 350 FS in combination
with the microfertilizer «5 Element»,
while in the varieties MIP Vidznaka and
MIP Valensiia by Yunta Quattro 373.4
FS in combination with the prepara-
tion «5 Element». Conclusions. It has
been determined that treatment of win-
ter bread wheat seeds with preparations
under study improved sprouting activ-
ity, seed vigor, laboratory and field ger-
mination. Preparations of fungicidal and
insect-fungicidal action mainly caused
shortening of the coleoptile, and the pro-
tectant of insecticidal action Cruiser 350
did its lengthening. By complex treat-
ment of seeds by protectants and micro-
fertilizer, more length of coleoptile and
the number of primary roots were noted
compared with the use of only prepara-
tions of protection against diseases and
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pests. Consequently, the protectants and
microfertilizer we studied contributed to
the improvement of most of the sowing
qualities and biological indicators of the
treated seeds.
seeds of winter bread wheat; treat-
ment; preparations; complex mic-
rofertilizer; indicators of seed qua-

lity

Winter wheat has the largest crop
areas and occupies a leading place
among grain crops in Ukraine. So,
the main problem is to obtain high
yields and quality grain. For its solu-
tion, the quality of seed material of
winter wheat is important: seed vigor,
germinating power, grain size, vari-
etal purity, grain uniformity, disease
and pest infestation, as well as yield
properties. A significant role in seed
processing technologies belongs to
modern protectant and growth regu-
lators containing a complex of bio-
logically active micro-, macro- and
mesoelements that enhance meta-
bolic processes in plant organisms,
increase their resistance to adverse
weather conditions, contribute to the
additional use of their full potential,
and improve the quality of yield [1].

One of the ways to maximize
the productivity potential of win-
ter wheat varieties is the introduc-
tion of optimal and adapted crop
management systems. According to
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the modern intensive crop manage-
ment practice of winter wheat, it is
necessary to carry out seed dressing
before sowing [2]. The factor of pre-
sowing treatment of seeds is quite
important and affects the course of
the initial stages of plant develop-
ment, makes it impossible to infect
seeds and seedlings, which ultimate-
ly impacts on productivity.

Crop management practices in-
volve the use of an effective system
for protecting plants from harmful
organisms, the main task of which
is to destroy the sources of primary
and secondary infection of phy-
topathogens, as well as to prevent
damage to plants by phytophages
[3, 4]. Among the methods that
are used in plant protection, pref-
erence is given to chemical one,
which involves the use of pesticides
for dressing seeds before sowing and
for spraying plants during the gro-
wing season. In the integrated sys-
tem of wheat protection from harm-
ful organisms, one of the important
elements is the use of innovative
chemicals [5, 6].

Seed treatment before sowing
contribute to increase sustainability
and seed vigor, increases protective
functions to pathogens, resistance to
drought and frost, ensures the rapid
and uniform seedling emergence in
field, improves yield indicators and
product quality in general [7, 8].
Seed treatment is aimed at protect-
ing plants from diseases caused by
affected seeds or soil, as well as pro-
tecting shoots and shoots of plants
from soil pests [9].

Treatment makes it possible to
disinfect seeds, protect them and
seedlings from mold, and reduce the
damage of seedlings by root rot and
pests [10—13]. Treating is the most
cost-effective and environmentally
safe measure to protect crops from
diseases and pests [13, 14]. Pre-
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sowing treatment of wheat seeds
with protectants not only disinfects
the seeds, but also protects young
shoots from soil pests [15].

Cultivation of varieties being re-
sistant to pests and pathogens allows
without additional costs to minimize
crop losses from harmful organisms
and to reduce energy consumption
by 25—30%, as well as to create a
new ecological niche in agrobioce-
noses [16].

The experiments of many scien-
tists confirm that chemical and bio-
logical protectants not only provide
protection against pests and disea-
ses, but also strengthen their resis-
tance to stresses and significantly
increase the productivity of grain
crops [17—20]. One of the main
ways to improve grain quality is to
use biologically active substances
that contribute to increasing the
yield of various varieties of cereals
(from 6 to 16%) [21].

In the presence on the market
of a large number of preparations of
various effects for pre-sowing treat-
ment of seeds, the mechanism of
their action and effect in the comp-
lex on seed germination, formation
of shoots, vegetative and reproduc-
tive spheres of plants have not been
fully clarified. All this prompted us
to conduct relevant research in our
climate zone.

Materials and methods. The re-
search was carried out on winter
bread wheat varieties MIP Valen-
siia, MIP Vidznaka, MIP Aeclita,
MIP Fortuna. Untreated seeds of
the above-mentioned winter wheat
varieties were as control. Seeds be-
fore sowing were treated with micro-
fertilizer «5 Element» (80 g/t) and
insecticidal, fungicidal and insecto-
fungicidal protectants. «5 Element»
is a complex of salts of macro- and
mocroelements specially selected to
stimulate the development of fungi-
endophytes in the basal zone and
directly in the plant itself, which
provide a powerful development of
useful soil microorganisms, prima-
rily various bacteria and rhizosphe-
ric exobacteria. As a result, there is
a process identical to the applying
high norms of mineral (from 0.1 to
0.4 t/ha) and organic (5—10 t/ha)
fertilizers.

There were studied protectants
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of insecticidal action Cruiser 350
FS (thiamethoxam, 350 g/1), 0.5
1/t, fungicidal action GreenFort
Star, FS, (fludioxonil, 18.75 g/I;
cyproconazole, 6.25 g/1), 1.2 1/t,
and insecto-fungicidal action Yunta
Quattro 373.4 FS, (imidacloprid,
166.7 g/l; clothianidin, 166.7 g/I;
prothioconazole, 33.3 g/I; tebucona-
zole, 6.7 g/1), 1.2 1/t. The norms of
the protectants for the variants of
the experiment were calculated ac-
cording to the recommended doses.
Field experiments were laid after the
preceding crop soybean according to
the State variety testing method [22].

Sowing was carried out with a
seeder SN-10 Ts, the seeding rate
was 5 million viable seeds per 1 ha.
Sample area is 10 m? with four rep-
lications. Agricultural practices in
the experiments are common for the
conditions of the Forest-Steppe of
Ukraine. The crop was direct har-
vested with the «Hege 125» (Ger-
many) and transferred to standard
(14%) grain moisture. Statistical
processing of the results was carried
out using the programs «Statistica
6.0» and «Excel 2003».

Under laboratory conditions,
in the treated seeds there were de-
termined activity of sprouting by
the method of M.M. Makrushyn,
Ye.M. Makrushyna [23], seed vi-
gor, laboratory germination accor-
ding to State Standard of Ukraine
4138—2002 [24], coleoptile length
and number of embryonic roots by
the method of morphological assess-
ment of seedlings. Field germina-
tion was calculated as the ratio of
the number of shoots to the total
number of seeds sown.

The purpose of the study is deter-
mine the impact of seed treatment
with modern protectants and mi-
crofertilizer on sowing qualities and
biological indicators of winter bread
wheat seeds in unvironments of the
Forest-Steppe of Ukraine.

Research results and discussion.
On average, over the years of the
research (2022—2023) when treating
seeds of winter bread wheat varieties
with protectants and their combina-
tion with microfertilizer «5 Ele-
ment»|, the activity of sprouting in
seeds increased by 0.3—9.0%, seed
vigor by 0.5—6.3%, laboratory ger-
mination by 0.3—2.0% compared to
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the control variants (Table 1). The
best indicators of sprouting activity
in seeds of the varieties MIP Valen-
siia and MIP Aeclita were obtained in
the variants of seed treatment with
protectants Yunta Quattro 373.4
FS (1.2 1/t) and Cruiser 350 FS
(0.5 1/t), in the variety MIP Fortu-
na with GreenFort Star (1.2 1/t) and
Yunta Quattro 373.4 FS (1.2 1/t),
MIP Vidznaka with GreenFort Star
(1.2 1/t) and Yunta Quattro 373.4
FS (1.2 1/t) in combination with the
microfertilizer «5 Element» (80 g/t).
The higher seed vigor in the va-
rieties MIP Valensiia (96.5%) and
MIP Aclita (94.5%) was obtained
in variant with the treatment of
Cruiser 350 FS, MIP Vidznaka
(95.8%) with GreenFort Star, MIP
Fortuna (96.0%) with Yunta Quat-
tro 373.4 FS. Thus, with the param-
eters of untreated seeds at the level
of 89.8—95.0%, the seed vigor in
treated seeds was 90.8—96.5%.
Laboratory germination of seeds,
which was treated, was in the range
of 96.8—98.8%, with indicators of
untreated seeds of 96.0—97.8%. In
the variety MIP Aelita, the highest
laboratory germination was obtained
in the variants of treatment with
Cruiser 350 FS and its combina-
tion with the microfertilizer «5 Ele-
ment», in the variety MIP Vidznaka
with GreenFort Star, in the variety
MIP Valensiia with GreenFort Star
in combination with the microfertili-
zer, in the variety MIP Fortuna with
Cruiser 350 FS plus «5 Element».
The combination of protectants
and microfertilizer did not guaran-
tee an increase in the sowing quali-
ties of seeds in proportion compared
to the treatment with only one of
these preparations. Only on some
varieties there was such a trend.
Field germination of treated
seeds was in the range of 85.5—
92.9%, while in the untreated seeds
it was 88.1—84.8% (Table 2). In the
varieties MIP Aelita and MIP For-
tuna higher field germination was
obtained by treating the seeds with
the preparation Cruiser 350 FS in
combination with the microferti-
lizer «5 Element», in the varieties
MIP Vidznaka and MIP Valensiia
with Yunta Quattro 373.4 FS in
combination with the preparation
«5 Element».
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1. Seeding qualities of seeds after treatment,

2. Field germination and biological indicators of plants

2022—2023 after seed treatment, 2022—2023
-E Sprouting | Seed | Laboratory z Field Coleoptile | Number
= Variant activity, vigor, | germination, = Variant germination, | length, of roots,
P % % % s % cm pcs
Control 788 89.8 96.5 Control 84.8 52 38
GreenFort Star FS 1.2 1/t 86.0 92.8 97.3 GreenFort Star FS 1.2 I/t 86.0 3.6 3.8
Yunta Quattro 373.4 FS, 1.2 I/t 85.5 96.0 97.5 Yunta Quattro 373.4 FS, 1.2 I/t 85.5 4.2 3.9
© ©
S | Cruiser 350 FS, 0.5 I/t 83.0 94.8 97.5 S | Cruiser 350 FS, 0.5 I/t 90.9 5.3 3.8
S GreenFort Star FS, 1.2 I/t + S GreenFort Star FS, 1.2 I/t +
[T '’ [T 1
% «5 Element», 80 g/t 795 94.0 970 % «5 Element», 80 g/t 86.1 42 39
Yunta Quattro 373.4 FS + Yunta Quattro 373,4 FS +
«5 Element», 80 g/t 820 94.0 75 «5 Element», 80 g/t Y A/ Sl
Cruiser 350 FS + «5 Element», Cruiser 350 FS + «5 Element»,
80 g/t 84.0 95.0 98.0 80 g/t 92.2 54 4.2
Control 90.3 95.0 96.0 Control 83.2 32 4.1
GreenFort Star FS 1.2 I/t 923 95.5 97.0 GreenFort Star FS 1.2 I/t 89.6 23 4.0
Yunta Quattro 373.4 FS, 1.2 I/t 93.5 95.8 96.8 Yunta Quattro 373.4 FS, 1.2 1/t 894 37 4.2
© ©
S | Cruiser 350 FS, 0.5 1/t 94.3 96.5 97.5 'S | Cruiser 350 FS, 0.5 I/t 90.7 4.0 4.1
(7 [}
S | GreenFort Star FS, 1.2 I/t + S | GreenFort Star FS, 1.2 I/t +
> b > r
2 | <5 Element, 809/t 92,0 96.0 98.0 2 | & Hemeno, 809 89.6 3.0 42
Yunta Quattro 373.4 FS + Yunta Quattro 373.4 FS +
«5 Element», 80 g/t o1 950 97.0 «5 Element», 80 g/t 93.0 36 4.2
Cruiser 350 FS + «5 Element», 905 96.0 97.0 Cruiser 350 FS + «5 Element», 924 38 42
80 g/t 80 g/t
Control 85.5 91.3 96.8 Control 84.0 4.6 4.0
GreenFort Star FS 1.2 1/t 89.3 90.8 97.0 GreenFort Star FS 1.2 I/t 85.8 34 3.9
Yunta Quattro 373.4 FS, 1.2 I/t 93.0 94.0 97.5 Yunta Quattro 373.4 FS, 1.2 1/t 90.7 4.5 3.7
£ | Cruiser 350 FS, 0.5 I/t 93.0 94.5 98.5 £ | Cruiser 350 FS, 0.5 I/t 90.6 53 4.1
[ [
< | GreenFort Star FS, 1.2 I/t + < | GreenFort Star FS, 1,2 I/t +
% «5 Element» 80 g/t 91.0 93.0 97.5 % «5 Element», 80 g/t 88.2 5.0 4.0
Yunta Quattro 373.4 FS + Yunta Quattro 373.4 FS +
«5 Element», 80 g/t 2l Ee 240 «5 Element», 80 g/t A e S
Cruiser 350 FS + «5 Element», Cruiser 350 FS + «5 Element»,
80 g/t 91.0 92.0 98.0 80 g/t 929 5.7 4.0
Control 69.0 92.8 97.8 Control 88.1 4.4 3.6
GreenFort Star FS 1.2 1/t 69.5 95.8 98.8 GreenFort Star FS 1.2 I/t 90.0 32 3.7
Yunta Quattro 373,4 FS, 1.2 I/t 713 95.0 98.5 Yunta Quattro 373.4 FS, 1.2 I/t 90.5 3.6 3.7
© ©
é Cruiser 350 FS, 0.5 I/t 75.8 94.5 98.3 § Cruiser 350 FS, 0.5 I/t 91.7 4.6 3.5
N N
2 | GreenFort StarFS, 1.2 1/t + 2 | GreenFort Star FS, 1.2 I/t +
s , s 4
S | «5 Element», 80 g/t 780 945 75 & | «5 Element», 80 g/t 888 ol 338
= =
Yunta Quattro 373.4 FS +"5 Yunta Quattro 373.4 FS +
Element» 80 g/t 780 953 985 «5 Element», 80 g/t 28 46 39
Cruiser 350 FS + «5 Element», 775 95.0 085 Cruiser 350 FS + «5 Element», 922 55 38
80 g/t 80 g/t
LSD,; 5.1 3.5 2.1 LSD,, 2.9 2.1 0.9

Treatment of seeds with protec-
tants had a different effect on the
coleoptile length of winter bread
wheat seedlings. In control variants
the coleoptile length was 5.2 cm in
the variety MIP Fortuna, 3.2 cm
in MIP Valensiia, 4.6 cm in MIP
Aeclita, and 4.4 cm in MIP Vid-
znaka. When treating seeds with
test preparations, these indicators
were 3.6—5.4; 2.3—4.0; 3.4—5.7
and 3.2—5.5 cm, respectively. It is
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noted that preparations of fungicidal
and insecto-fungicidal action main-
ly caused shortening of coleoptile,
and preparation of insecticidal ac-
tion Cruiser 350 FS caused its
lengthening. Complex treatment of
seeds with protectants and micro-
fertilizer contributed to the lengthe-
ning of coleoptile compared to the
use of only preparations for protec-
tion against diseases and pests.
Seed treatment with test prepa-
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rations had no negative effect on
the number of embryonic roots in
winter wheat seedlings, and in some
variants a tendency to increase it
was observed. More embryonic
roots (3.8—4.2 pcs depending on
the variety and variant) was formed
in seedlings resulted from treatment
of seeds with protectants and micro-
fertilizer, at indicators in the control
of 3.6—4.1 pcs.
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CONCLUSIONS

It has been established that by
treatment of winter bread wheat
seeds with the investigational pre-
parations the higher sprouting activ-
ity and seed vigor in seeds of the
varieties MIP Valensiia and MIP
Aeclita was obtained in variants of
Yunta Quattro 373.4 FS (1.2 1/t) and
Cruiser 350 FS (0.5 1/t); in the va-
rieties MIP Fortuna — Yunta Quat-
tro 373.4 FS (1.2 1/t); MIP Vid-
znaka — GreenFort Star (1.2 1/t).
In the variety MIP Aelita, the most
laboratory germination was obtained
in the variants of treatment with the
preparation Cruiser 350 FS and its
combination with microfertilizer
«5 Element», in the variety MIP
Vidznaka — GreenFort Star, in the
variety MIP Valensiia — GreenFort
Star combined with micronutrient,
in the variety MIP Fortuna —
Cruiser 350 plus «5 Element».
Preparations of fungicidal and insec-
to-fungicidal action mainly caused
shortening of coleoptil, but prepara-
tion insecticidal action Cruizer 350
FS did its lengthening. Complex
treatment of seeds with protectants
and microfertilizer had a positive
effect on the coleoptile length and
the number of embrional roots com-
pared to the use of only preparations
for protection against diseases and
pests. In the varieties MIP Aelita
and MIP Fortuna, the higher field
germination was noted when trea-
ting the seeds with the preparation
Cruiser 350 FS in combination with
the microfertilizer «5 Element»;
in the varieties MIP Vidznaka and
MIP Valensiia with Yunta Quattro
373.4 FS in combination with the
microfertilizer «5 Element». Conse-
quently, the protectants and micro-
fertilizer we studied contributed to
the improvement of most biological

indicators and sowing qualities of
the treated seeds.
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Brnus 06po6ku HaciHHA
HNPOTPYIHUKAMM i MiKpOoOGpnBOM
Ha TMOCiBHi AKOCTi Ta 6iomoriuHi
MOKa3HUKY MIIEHNITi M’ AKOT 03UMMOT

Mera. BusHaunty BIIMB NPOTPYIA-
HUKIB pisHOI fii Ta MikpogobpuBa Ha
HOCIiBHI SIKOCTI 11 6107T0T14HI ITOKa3HUKM
HacCiHHA MIIeHMIi M’sAKol 03uMoi. Me-
topu. Ilonobosi Ta maboparopui. Bus-
Yaayu COPTM ILIEHWUI M SIKOI 03MMOI
MIIT Banencia, MIII Bigsnaka, MIII
Aemnita, MIIT ®opryna. Jocnimxysanu
BIUIMB NIPOTPYMHMUKIB IHCEKTUIIVIHOL
nii Kpyisep 350 FS, TH (riameToxcam,
350 r/m), ¢yuriumpHoi mii Ipindopt
Crap, TH, (¢dnyniokconin, 18,75 r/n +
LUIIPOKOHA30/, 6,25 /1) Ta iHCEKTO-
¢ynrinnproi mii FOnra Ksagpo 373,4
FS, TH (imigaknonpuz, 166,7 r/n + Kio-
TiaHifinH, 166,7 r/1 + NPOTiIOKOHA307,
33,3 r/n + Te6yKOHa30n, 6,7 1/1), Ta-
KOX iXHi KOMOiHaI{l 3 MiKpOZOOpMBOM
«5 emeMeHT». Pesymbrati. 3a 06po6Ku
HACiHHs NPOTPYMHMKaMM Ta KoMOiHa-
Lismu i3 MikpogoOpuBoM «5 eneMeHT»
aKTMBHICTb HaK/JIbOBYBaHHSA HacCiHHA
nigBumyBanaca Ha 0,3—9,0%, enepris
npopoctanHa — Ha 0,5—6,3%, mabo-
paropHa cxoxictb — Ha 0,3—2,0% mo-
PIBHAHO 3 KOHTPOJIbHVMMM BapiaHTaMM.
Buiy enepriro IpopoCTaHHA HaciHHA
y copris MIIT Banencis (96,5%) i MIII
Aerita (94,5%) oTpuMaHO y BapiaHTax
i3 0bpobxoro mporpyitHukom Kpyizep
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350 FS, TH, y copry MIII Binsnaka
(95,8%) — Ipindopr Crap, TH, MIII
Dopryna (96,0%) — IOnra Ksapgpo
373,4 FS, TH. Y copris MIII Aernira i
MIIT @opTryHa BuILy 1a60paTOPHY CXO-
XKICTb OTPMMAHO y BapiaHTax 06poOKM
npenaparom Kpyisep 350 FS, TH i3 mi-
Kpopobpusom, y copris MIII Binsnaxa
i MIII Banencis — Ipindopt Crap, TH
i3 mMikpogo6pusom. ¥ coptiB MIII Ae-
nita Ta MIII ®opTyHa BuIy IOIbOBY
CXOXICTb OTpUMaHO 3a 0OPOOKM HaCiH-
Ha npenaparom Kpyisep 350 FS, TH B
KoMOiHaNiil i3 MikpoobpuBOM «5 ee-
MeHT», y copriB MIII Bigsnaka i MIII
Banencia — lOnra KBagpo 373,4 FS, TH
3 IpernapaToM «5 efleMeHT». BucHoBKH.
BcraHoBreHo, 110 3a 06po6KM HaciHHS
MIIeHni M'SIKOI 03MMOI JOCTIpKyBa-
HUMI IIpenapaTaMy IHifIBUIyBalNCh
aKTUBHICTb HaK/NbOBYBaHHS, €Hepris
IIPOPOCTaHHsI, 1abopaTopHa Ta IOJIbO-
Ba cxoxicTp. Ilpemapatu ¢yHrinuaHoi
Ta iHCeKTO-(YHTINMAHOI Aiil IepeBax-
HO CIIPUYMHSAIM BKOPOYEHHS KOJIEOII-
TN, 3 IPOTPYMHMK IHCEKTULMIHOIL [Iii
Kpyisep 350 FS, TH — noposxenns. 3a
KOMIUIEKCHOI 00OpoOKM HaciHHS mpo-
TpyiiHMKaMu i MIKpoZo6puBOM Bif3Ha-
qaan 6i}1bmy TOBXUHY KOJIEONTUIA i
KiZIbKiCTh IePBMHHUX KOPiHILiB IOpiB-
HSHO i3 3aCTOCYBaHHAM JIMIIe TIperapa-
TiB 3aXICTY Bifj XBOpo06 Ta IIKiJHMKIB.
HocnipKyBani IpOTPyiHUKM i MiKpoO-
HOOPMBO CHIPUANU HMOKpAIEHHIO 6i/b-
1IOCTi MOCIBHMX sIKOCTeit Ta 6iooriu-
HUX TIOKa3HUKIB 06p06/IEHOro HACIHHS.
HacCiHHA MIIEHMI[i M SIKOI O3MMOT;
TIPOTPYIOBAHHA; IpeNapaTu; KOMII-
JIeKCHe MiKpOoOpIBO; MOKa3HUKI
AKOCTi HaciHHA
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