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Abstract. 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 (0.45 1/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.
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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)
coud 5 %g *'; ? é g i Effectiveness, %
1N e | B root rot
disinfectant Q'S 3 ,g =~ 8 §\°\ 2 &-& | buntof | loose helminth
(=) § g @] E 5 z\g wheat smut fusarial € ml,n 0"
sporious

Control (without - 83.0 88.5 - - - -
treatment)
Lamardor 400 FS, 0.15 86.9 93.2 100.0 100.0 78.3 82.3
flowable
suspension
concentrate
Serticor 050 FS, 1.0 87.4 93.8 100.0 100.0 80.2 84.0
suspension
concentrate
Vitavaks 200 FF, 2.5 85.8 91.4 98.7 99.2 74.8 80.2
water suspension
concentrate
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crops with creeping thistle (Cirsium arvense L.)
and common ragweed (Ambrozia artemiziifo-
lia 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 98.5-99.0 %. 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

0. €. MapkoBcbka, M. 1. Mikoecbkuia, O. O. Hikiwos

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 93.8-98.7 %, 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

No. Variant cltizfx(:;ceal 30 days after beforf: c o(;lﬁ[c)le::let o
treatment treatment harvesting 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, pcs / m2
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cereal aphids

chinch bugs
O Fastak, 10% e.c. 93,8 95,2 92,5
E Fastak, 10% e.c. 94,5 94,6 93,6
OEnzhio, 24.7% s.c. 98,7 98 97,7
B 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).

3. Effectiveness of fungicides against fungal diseases of winter
wheat (Khersonska Awnless variety, average for 2008-2010)

Application | Development Effectiveness, %
No. Fungicide rate, 1; kg/ stage powdery leaf orange
ha of the crop mildew | septoriosis | leaf rust
1 Control B 3 3 3 B
) (no protection)

g, |Bileton, 25 % wettable 0.5 stem elongation 85.0 64.9 70.2
powder
Bileton, 25 % wettable 05 1 .

3 powder . stem elongation

. : - 93.2 86.0 93.8
Impact, 25 % emulsion 05 beginning of
concentrate ) flowering

4, |Altosuper 330 EC, 045 | stem elongation | 87.0 86.2 84.0
emulsion concentrate
Alto super 330 EC, 0.45 stem elongation
emulsion concentrate L.

5 | Amistar Extra 280 3C, 05 beginning of 979 98.3 98.3
suspension concentrate owering

6. |Falcon, 46 % suspension 0.6 stem elongation |  85.9 83.5 84.9
concentrate
fghccoer; ;Sté% suspension 0.6 stem elongation

7. 97. 98.0 97.0
Amistar Extra 280 3C, 0.5 beginning of 2
suspension concentrate flowering

Tom 10, N°5-6, 2018 ISSN 2078-9912 | 125

BIOPECYPCU | IPUPOAOKOPUCTYBAHHA



ArpOHOMIA

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 vari-
ants 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 fac-
tors investigated (plant protection and microfer-
tilizers) 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.

0. €. MapkoBcbka, M. 1. Mikoecbkuia, O. O. Hikiwos

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 resulted
in an increase in seed productivity of the stud-
ied 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 vyield - by 8.7-24.1 %. Avatar
had an advantage over other micronutrients
under study: it allowed obtaining 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).

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

Microelements (factor C) Avferage by
actors
Variet Plant 1
(factor 2;) protection co.illtlro ¢ N it
(factor B) (without | p; o | NanoVit | o otar average | A B
treat- Micro
ment)
Fungicide 2.81 3.02 3.24 3.56 3.16 3.27
Khersonska Gaupsin 2.89 3.21 3.38 3.60 3.27 3.39 3.42
99 : - 3.2
T“‘é“’der.m‘m 3.13 3.40 3.67 3.87 | 3.52 3.65
aupsin
Fungicide 3.01 3.25 3.48 3.82 3.39
Gaupsin 3.21 3.50 3.68 3.93 3.58
Konka Trichodermin 3.59
+ 3.42 3.69 3.90 4.14 3.79
Gaupsin
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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Factor C
58,2%

16,1%

Interplay AB
0,9%

Interplay AC
0,2%

Interplay BC
0,3%

Interplay ABC
0,7%

Residual
3,6%

Factor A

20,0%

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).

Calculations testify that microfertilizers (fac-
tor C) had the greatest impact on the seed yield
of the investigated crop (58.2 %). Varietal com-
position (factor A) was the second (20.0 %).

Chemical and biological means of plant pro-
tection (factor B) also significantly influenced
the productivity of plants (16.1 %). The interac-
ton of the factors was low, which could be
explained by different reactions of plants to the
investigated plant protection agents and micro-
fertilizers; the residual effect of unrecognized
factors, mainly weather conditions and differenc-
es in cultivation technology elements, was 3.6 %.

Conclusion and prospects for further
research. The research findings show that the
application of seed disinfectant Serticor 050 FS
(11/1), fungicide Alto Super 330 EC, emulsion
concentrate, together with herbicide Peak 75 %
water-soluble granules (0.45 1/ha + 0.020 kg/
ha) in the stem elongation phase, and fungicide
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3a pesymsmamamu 00CKiONCERD BCMAHOBACHO, U0
HaUBUULY ePexmusHicmsd Ol )y 3axXucmi NUEHUYL 03u-
MOT 810 WKIOAUBUX OP2aNI3MI8 3G YMO8 3POUleHHA
sabesnewuno 3acmocysanns npompyiinuxa Cepmixop
050 FS (1n/m), ¢pyneivudy Ansmo Cynep 330 EC,
K.e. pasom i3 eepoiyudom ITix 75 % 6.e. (0,45 a/2a
+0,020 xe/2a) y pasy euxody 6 mpyoxy, a maxooc
Pyneiyudy Amicmap Excmpa 280 SC x.c. (0,5 a/2a)
HA NOUAMKY UBIMINHA KYASMYPU M THCEKMULUDY
Ewocio, 24,7 % x.c. (0,18 a/ea) — na nouwamiy
MOROUHOL cmuznocmi 3epna. Busnaueno, wo copm
Konxa mas spocarinicms wacinmus wa pieni 3,59 m/

AHHOTALUMA

ea, wo na 8,2 % Gimvue 3a copm Xepconcska 99. I3
Oionpenapamic ePexmusHuUM BUABUNOC CYMICHE
sacmocysanns Tpuxodepmiryy ma Iayncumny. Ceped
docnidxcysamux MiKpoeremenmie nepesazy mas npena-
pam Asamap, sixuii 3a0e3nenysas npubasKy HaciHns 6
meancax 7,3-14,2 %o. Jucnepeiivnum ananizom 0osede-
HO, WO HAUOIBULA LACTIKA BRAUBY POPMYBAHHA 6PO-
KHCA NUEHUUT 03UMOL HareHUms Mixpodobpusam
(58,2 %). Taxox eucoxum 6y énaue copmogoeo
cxaady (20,0 %) ma saxucmy pocaun (16,1 % ).

Kmouosi caosa: nwenuys o3uma, xeopoou,
wrionuKuy, Oyp anu, npenapamu, edexmusnicms i

E. E. Mapxoeckaa, M. H. ITuxoscxuii, A. A. Huxuwos. Onmumusayus cucmemsvl 3auumst Nueru-
UL O3UMOTL O BPEOHBLX OP2AHUIMOE HA OPOUEHUU 8 YCA08UAX 102a Yicpaunst. Buopecypcvt u npupodonoss-
sosanue. 2018. 10, Ne 5-6. P. 122-128. https://doi.org/10.31548 /bi02018.05.015

Io pesyrvmamam uccredosamuti yemanoeeHo,
UIMO HAUBOALUYI0 IPPHERMUBHOCTIS OCUCTEUS 6 3AULU-
Me NUEHU DL O3UMOTL 0M BPEOHDBIX OP2AHUIMO8 6 YCAO-
BUSLX OPOULEHUS 00ECTIEUUNO UCTLOABI0BANUE NPOMPABU-
mens, Cepmuxop 050 FS (1r/m), dyneuyuoa Anvmo
Cynep 330 EC, «x.2. emecme ¢ eepouyudom ITux 75 %
6.2. (0,45 a/2a+0,020x2/2a) 6 a3y 6vixo0a 6 mpryoiy,
a maxawce Ppyneuyuda Amucmap Iempa 280 SC «.c.
(0,5 a/2a) 6 navane ysemenus KyAsmypoL u uHceKMU-
wuda mocuo, 24,7 % x.c. (0,18 a/2a) — 6 nauase
MOAOUHOUL CREAOCIU 3epHA. Onpeaa/mw, umo copm
Konwa umen yposicainocms sepua na yposwe 3,59 m/
ea, umo na 8,2 %o bonvwe, wem y copma Xepcovcxas 99.

128

Mz buonpenapamos sppexmusnvin  0kazarocs
coemecmmoe npumenenue Tpuxodepmuna u layncuna.
Chedu uccredyemvix MuKpoanemenmos npeumyuecmso
umen npenapam Asamap, xomopvuii obecnevwun npu-
basky ypoxcas 3sepua ¢ npedenax 7,3-14,2 %.
Jlucnepcuorioim anasusom 00kasano, wmo Haubos
WA UACTd BAUAHUA HA Popmuposarue Yposcas nule-
HUUBL 03UMOTL  Mpunadselcum MuKpoyoobpenusm
(58,2 %). Taxorce 6vicokum Goiio eausmue copmosozo
cocmasa (20 % ) u sawume: pacmenuit (16,1 %).

Kmouesvie crosa: nuienuya o3umas, 601e3nu,
epedumenu, copusru, npenapamot, I pexmusrocmo
deticmeus,
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