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The research findings show that the highest effectiveness in irrigated winter wheat
protection against harmful organisms is provided with the application of seed disinfectant
Serticor 050 FS (1 1/t), fungicide Alto Super 330 EC, emulsion concentrate, together with
herbicide Peak 75 % water-soluble granules (0.451/ha + 0.020 kg /ha) in the stem elongation
phase, as well as fungicide Amistar Extra 280 SC suspension concentrate (0.5 1/ha) at the
beginning of flowering, and insecticide Enzhio, 24.7 % suspension concentrate (0.18 1/ha)
at the beginning of milky ripeness of grain.

The study determined that Konka variety had a seed yield of 3.59 t/ha, which is 8.2 %
more than in Khersonska 99. The combined application of biopreparations Trichodermin
and Gaupsin proved to be the most effective. Avatar had an advantage over other
micronutrients under study and allowed gaining a 7.3-14.2 % seed yield increase.
Dispersion analysis confirms that microfertilizers take up the greatest proportion (58.2 %)
in the impact on the formation of winter wheat yield. The effect of varietal composition
(20.0 %) and plant protection (16.1 %) was also high.

Knouosi crosa: winter wheat, diseases, harmful organisms, weeds, preparations, effectiveness

Introduction. Winter wheat is the main Considering the foregoing, there is a need

food crop grown in all soil and climatic
zones of Ukraine. Harmful organisms are
among the many factors that affect its yield.
Under the steppe conditions, smut diseases,
root rot, powdery mildew, septoriosis, orange
leaf rust, various types of weeds, cereal
aphids, wheat thrips, chinch bugs and oth-
ers are hazardous. They lead to a significant
loss of crop yield and cause deterioration in
its quality [3].

to study the effectiveness of comprehensive
measures for the protection of winter wheat
crops against diseases, pests and weeds.
Analysis of recent research findings and
publications. In many countries of the world,
various aspects of winter wheat protection
against harmful organisms are being investi-
gated. In Ukraine, in particular, the applica-
tion of herbicides Estrone, Grantar gold,
Esteron + Puma super provided the highest
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technical efficacy for different biogroups of
weeds [4, p. 119]. The spraying of crops in the
phase of milky ripeness of grain with pyre-
throid insecticide Karate Zeon 050 CS, micro-
encapsulated suspension, is an effective meth-
od of chemical protection of winter wheat
against suctorial pests [5, p. 149].

At the same time, the possibility of using
an integrated program of wheat protection
from harmful organisms is shown under the
conditions of Poland [6, p. 226]. In Serbia
(in semi-arid regions), a study was conduct-
ed on integrated wheat protection against
the most common fungal diseases [7, p. 1].

The aim of research is to study the effi-
cacy of chemical pesticides and bioprepara-
tions combined with microfertilizers in their
complex application against harmful organ-
isms of winter wheat.

Research methods. The research was car-
ried out on the test field of the Institute of
Irrigated Agriculture of the National Academy
of Agrarian Sciences of Ukraine in 2008-2016.
The soil of experimental sites is dark chestnut
medium-sandy weakly salined; it is character-
ized by a well-developed soil profile; humus
content in the 0-30 cm soil layer is 2.1%, total
nitrogen makes up 0.18%, the content of

phosphorus is 0.16%, the soil also has an
increased potassium content of 2.6%.

Diagnosis of diseases and identification of
harmful organisms were carried out accord-
ing to the methods provided in a number of
publications [1, 8]. Generally accepted tech-
niques were used to perform field studies [2].

Results and discussion. The research
results show that presowing treatment of
seeds with desinfectants contributed to
increased germinating power, growth inten-
sity, even stands and a significant reduction
in the spread and development of fungul
diseases. So, the infestation of smut diseases
in Lamardor 400 FS and Serticor 050 FS vari-
ants decreased by 100%, that of fusarial and
helminthosporious root rot by 78.3; 82.3 and
80.2; 84.0%, respectively (Table 1).

The efficacy of Vitavaks 200 FF in the
control of smut diseases and root rot is lower
than in the variants with Lamardor 400 FS
and Serticor 050 FS.

Throughout the years of research, shep-
herd’s purse (Capsella bursa pastoris L.) and
tansy mustard (Descurania Sophia L.) dominat-
ed in the species composition of weeds on the
experimental field of irrigated winter wheat, at
46.3 and 25.6%, respectively The weediness of

1. Effectiveness of seed disinfectants for Khersonska Awnless winter wheat variety

(average for 2009-2011)

Disinfec- Laborato- Effectiveness,%

Seed tant Growth ry germi
. " . . - t t

disinfectant 'flppllca 1nte;151ty, nation, | bunt of | loose roo h“; nth

tion rate, o % wheat smut | fusarial | P€lmintho-

1/t sporious

Control (without 3 3.0 8.5 3 : 3 :
treatment)
Lamardor 400 FS,
flowable suspen- 0.15 86.9 93.2 100.0 100.0 78.3 82.3
sion concentrate
Serticor 050 FS,
suspension con- 1.0 87.4 93.8 100.0 100.0 80.2 84.0
centrate
Vitavaks 200 FF,
water suspension 2.5 85.8 91.4 98.7 99.2 74.8 80.2
concentrate
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crops with creeping thistle (Cirsium arvense L.)
and common ragweed (Ambrozia artemiziifolia
L.) was 9.8% and 14.3%, respectively. Other
weeds made up 4.0%.

We experimentally studied herbicides
Granstar 75%, watersoluble granules, Peak
75%, watersoluble granules, Grodil Maxi
37.5%, oil dispersion. They were applied in
combination with a fungicide at the stem elon-
gation stage. The number of weeds after 30
days after chemical treatment was 4.6-10.2
times lower, whereas in the control it increased
by 6.3% (Table 2).

The results of the experiment indicate that
herbicide Grodil Maxi 37.5%, oil dispersion,
was the most effective on experimental plots of
winter wheat, which contributed to a decrease
in weediness by 98.599.0%. In this case, we
achieve effective control of such types of weeds
as creeping thistle, tansy mustard, shepherd’s
purse and common ragweed.

In variants with the application of herbi-
cides Granstar 75%, water-soluble granules,
and Peak 75%, water-soluble granules, the
effectiveness of protection was practically
the same (95.2-97.2%).

During autumn vegetation of spike cereals,
phytophags (cereal flies, cicadas, aphids) did
not have economic importance. The numbers
of spring generation of cereal flies were lower
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than the economic threshold of harmfulness
(ETH). The greatest threat to winter wheat
crops in the years of research was created by
chinch bugs and wheat thrips. In the phase of
milky ripeness of wheat, the number of their
larvae was 7.8-8.5 specimens,/ m? and 11.7-15.2
specimens per ear, respectively. The population
of greenbugs (common and barley aphids) on
plants varied from 3.2 to 9.0 specimens /stem.

The protection of experimental plots
from a complex of suctorial pests was carried
out at the beginning of the milky ripeness of
grain. Spraying winter wheat with insecticides
Fastak, 10% emulsion concentrate, Enzhio,
24.7% suspension concentrate, and Detsis
Profi, 25%, water-soluble granules, following
the recommended application rates, reduced
the number of bugs by 93.898.7%, that of
wheat thrips and cereal aphids by 94.6-98.9
and 92.5-98,3%, respectively (Fig. 1).

The research results show that Enzhio,
24.7%, suspension concentrate, applied at a
rate of 0.18 1/ha displayed higher efficacy
against all species of suctorial phytophages.

Throughout the years of research, autumn
occurrence of fungal diseases in irrigated win-
ter wheat had no economic significance. In the
spring-summer period, powdery mildew, sep-
toriosis and orange leaf rust were a threat,
which caused a need for fungicides applica-

2. Effect of herbicides on a decrease in the weediness of winter wheat (Khersonska
Awnless variety, average for 2008-2010)

weediness, pcs/m2 % of
. before chem- decrease
No. Variant ical treat. | 30 days after | before har- compared to
ment treatment vesting control
1. Control (no herbicide) 39.8 42.3 42.0 -
2. Granstar 75%, water-soluble 40.3 6.5 1.5 96.3
3. granules, 0.02 kg,/ha 38.7 5.2 1.4 95.2
4. Peak 75%, water-soluble 40.8 4.5 0.9 96.7
5. granules, 0.02 kg,/ha 38.5 3.8 0.9 97.2
6. Grodil Maxi 37.5%, oil 39.3 8.1 0.6 98.5
7. dispersion, 0.11/ha 37.9 8.2 0.5 99.0
Least significant difference (LSD) 3.12 3.82 2.95
05 PSs / m2
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100 ~
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921
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88 . 74 _
chinch bugs wheat thrips cereal aphids
ElFastak, 10% e.c. 93,8 95,2 92,5
B Fastak, 10% e.c. 94,5 94,6 93,6
D Enzhio, 24.7% s.c. 98,7 98 97,7
Enzhio, 24.7% s.c. 98 98,9 98,3
ODetsis Profi, 25%, w.g. 95,2 96,7 96,5
O Detsis Profi, 25%, w.g. 94,9 94,8 97

Fig. 1. Effectiveness of insecticides against suctorial pests of winter wheat (Khersonska Awnless

variety, average for 2008-2010)

tion. The first treatment with fungicides was
carried out at the stem elongation stage,
together with herbicides; the second one was
provided at the beginning of flowering.

The fungicides applied contributed to a sig-
nificant improvement in the phytosanitary state
of winter wheat throughout the entire growing
season. Of the studied fungicides, the best were
Amistar Extra 280 3C, suspension concentrate,
Falcon, 46% suspension concentrate, Impact,
25% emulsion concentrate (Table 3).

Peak effectiveness of protection against
the complex of fungal diseases was reached in
variants of double application of fungicides -
in the phase of stem elongation and at the
beginning of flowering of winter wheat, which
reduced the development of powdery mildew
by 93.2-97.9%, that of septoriosis by 89.0-98.0;
and that of orange leaf rust by 93.8-98.3%.

It was established that the agrotechnical
factors investigated (plant protection and
microfertilizers) significantly influenced
seed productivity in Khersonska 99 and
Konka varieties (Table 4).

The study proves that Konka variety
formed an average yield of seeds at the level
of 3.59 t / ha, and in Khersonska 99 this
indicator was 3.32 t / ha, i.e. 8.2% less.

The use of chemical and biological pro-
tection had a varying effect on seed yield of
the test crop. Here, we got an average of 3.27
t / ha of winter wheat seeds by factor B
under traditional fungicidal protection.

The application of Gaupsin allowed increas-
ing this indicator by 6.7%, while the combined
use of biopreparations Trichodermin and
Gaupsin helped to form the maximum seed
yield of (3.65 t/ha), which is 6.7-11.6% more
than in other variants studied.

The application of microelements result-
ed in an increase in seed productivity of the
studied crop from 3.08 t/ha in the control to
3.35-3.82 t/ha on the plots treated with
Riverm, Nanovit Micro and Avatar. So, the
use of these preparations contributed to a
significant increase in seed yield - by 8.7-
24.1%. Avatar had an advantage over other
micronutrients under study: it allowed obtain-
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3. Effectiveness of fungicides against fungal diseases of winter wheat (Khersonska
Awnless variety, average for 2008-2010)

Application Effectiveness, %
No Fungicide rate, I; kg/ Development owdery | leaf septo- | orange
: e stage of the crop powdery .S¢P g
ha mildew riosis leaf rust
1 Control 3 B B B _
) (no protection)
2. Bileton, 25% wettable 0.5 stem elongation 85.0 64.9 70.2
powder
3 Bileton, (Q)fv‘goe;vettable 0.5 stem elongation
> £ . — 93.2 86.0 93.8
Impact, 25% emulsion 05 beginning of flow-
concentrate ) ering
4, | Altosuper330 EC, 0.45 stem elongation |  87.0 86.2 84.0
emulsion concentrate
Alto super 330 EC, 0.45 stem elongation
emulsion concentrate
5. Amistar Extra 280 3C, 0.5 beginning of flow- 97.9 98.3 98.3
suspension concen- : ering
trate
Falcon,
6. 46% suspension con- 0.6 stem elongation 85.9 83.5 84.9
centrate
Falcon,
46% suspension con- 0.6 stem elongation
centrate
7 Amistar Extra 280 3C, beginni 97.2 98.0 97.0
. eginning of flow-
suspension concen- 0.5 .
ering
trate

4. Seed yield of winter wheat depending on varietal composition, plant protection and
microelements, t/ha (average for 2014-2016)

. Average
Vari- _ Microelements (factor C) by factors
ety Plant protec- =5 § . Nano-
(factor | tion (factor B) ‘E é E ‘1;1:;1 31.':0 Avatar a;'e:;- A B
A) SE § Micro g
Kher- Fungicide 2.81 3.02 3.24 3.56 3.16 3.27
sonska Gaupsin 2.89 3.21 3.38 3.60 3.27 3.32 3.42
99 | Trchodermin® 515 | 340 | 867 | 387 | 352 3.65
zaupsin
Fungicide 3.01 3.25 3.48 3.82 3.39
Konka Gaupsin 3.21 3.50 3.68 3.93 3.58 3.59
trichodermin® |5 49 | 360 | 390 | 414 | 379
xaupsin
Average by factorC 3.08 3.35 3.56 3.82 3.45
Least significant difference 05 for partial differences by factors: A - 0.09; B - 0.03; C - 0.05
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Interplay AB
0,9%

Interplay AC
0,2%

Interplay BC
0,3%

Interplay ABC
0,7%
Residual
3,6%

Fig. 2. Share of the impact of varietal
composition (factor A), plant protection
(factor B) and microfertilizers (factor C) on
grain yield formation in winter wheat,%
(average for 2014-2016).

ing 7.3-14.2% more seeds than under the
application of Riverm and Nanovit Micro.
Dispersion analysis has shown that on the
average, over three years of research, the influ-
ence of varietal composition, application of
plant protection products and microfertilizers
manifested itself unevenly (Figure 2).
Calculations testify that microfertilizers
(factor C) had the greatest impact on the seed
yield of the investigated crop (58.2%). Varietal
composition (factor A) wasthe second (20.0%).
Chemical and biological means of plant
protection (factor B) also significantly influ-
enced the productivity of plants (16.1%).
The interaction of the factors was low, which
could be explained by different reactions of
plants to the investigated plant protection
agents and microfertilizers; the residual
effect of unrecognized factors, mainly weath-
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bi02018.03.012

3a pesysvmamamu 00caidxncens 6CMANOBACHO, U0
HauBUWY eexmusnicny 0ii Y 3axucmi NUeHUY: 03u-
MOP 810 WKIOAUBUX OPeariaMié 34 YMO8 3poulerts
3abesnewuno sacmocysarms npompylinuxa Cepmixop
050 FS (Ln/m), gyneiwudy Anvmo Cynep 330 EC, x.e.
pasom i3 eepoiyudom Llix 75 % s.2. (0,45 a/2a +0,020
Ke/ea) y asy euxody 6 mpyoxy, a maxodxc @yHeiyudy
Awmicmap Exempa 280 SCx.c. (0,5 a/2a) na nowamiy
yeiminna Kyssmypu ma incexmuyudy Ewocio, 24,7 %
x.c. (0,18 a/2a) — na nowamxy morounoi cmuarocmi
sepna. Busnaueno, wo copm Kowxa mas époscari-
niemv nacinns na pisni 3,59 m/ea, wo na 8,2%
Ginvwe 3a copm Xepconcvka 99. I3 Gionpenapamic
eexmusHUM  BUABUAOCA  CYMICHE  3ACMOCYBANHA
Tpuxodepminy ma layncuny. Ceped Oocridicysarux
Mixpoenemenmie nepesazy mas npenapam Asamap,
KU 3a0e3neY68a8 NPUbABKY NACIHHA 6 MeNcax 7,3-
14,2%. Jucnepcitinum ananisom dosedeno, wo Hait-
OLavULa “acmKa 6NAUGY POPMYBAHHA BPOHCAI0 NUEHU-
i o3umol naneacums mixpoooopusam (58,2% ).
Teucoonrc sucoxum 68 enaus copmosoeo ckaady (20,0 % )
ma saxucmy pocrun (16,1 % ).

Kmouoei crosa: nuienuya osuma, xeopoou, wKio-
HuKU, 0P anu, npenapamu, edexmusnicms ot
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E. E. Mapxosckas, M. H. Iluxoeckuil,
A. A. Huxuwos. Onmumusayus cucmemvt 3auu-
ML NUEHUYDBL 03UMOU O BPEOHBLX OPeanuUMo8 Ha
opouteruu 8 yerosusax 1ea Ypaunwt // buopecypco
u npupodonomssosanue. — 2018. — 10, Ne3—4. —
C.98-104. hitps://doi.org/10.31548/
bi02018.03.012

To pesyasmamam ucciedosarutl YemarogaeHo, mo
Haubouy0  ddexmusrocms Oelcmeus 6 3auume
NUEHUY DL 03UMOLL O BPEOHBIX OPeAHUIMOB 8 YCI0BUAX
opowerus, 0becneuua0 UCNOAR308aKHUe NPOMpPagumens,
Cepmunop 050 FS (1a/m), pyneuyuoa Anvmo Cynep
330 EC, x.5. emecme ¢ eepouyudom Iux 75 % s.e. (0,45
n/2a +0,020 x2/2a) 6 Pasy evixoda 6 mpyoky, a maxice
Pyreuyuda Amucmap Hempa 280 SCx.c. (05 a/2a) 6
HAMAAE YBEMEHUA KYALMYPbL U UHCCKMUUUOG IHIICUO,
24,7% x.c. (0,18 1/2a) — 6 nawane MoAOUHOU cneaocmu
sepna. Onpedenero, wmo copm Kowxa umen ypooait-
Hocms 3epra na yposwe 3,59 m/za, wmo na 8,2% oo
we, wem y copma Xepconewas 99. Hz Guonpenapamos
IPPexmusHsIM  OKAZANOCH COBMECTIHOE NPUMEHEHUE
Tpuxodepmuna w Iayncuna. Cpedu uccredyemvix murpo-
MEMENMO8 NPeUMyUlecmeo UuMen npenapam Asamap,
KOMopwul obecnewun npubaesky ypoocas sepra 6 npedenax
7,3-14,2%. /Tucnepcuonisin anaiusom 0oKasano, wmo
HAUBOABUAS, UACTD> BAUSHUA NG Popmuposanue Ypo-
HCASL MUUCHUL DL 03UMOTL PUHAOALHCUM, MUKPOYO0OPeHU-
s (58,2 % ). Teuconce avicokum Gouio eausinue copmosoeo
cocmasa (20 % ) u sawgumt pacmernuti (16,1 % ).

Kmouesvie crosa: nwenuya osumas, 601e3nu,

spedumenu, copuaxu, npenapamot, dp@hexmusnocno
deticmeus
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