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DRESSER EFFECTS ON THE SPRING BARLEY GRAIN QUALITY

Kuzmenko N.V., Sheliakina T.A., Zhyzhka N.H.
Plant Production Institute named after V.Ya. Yuriev ofNAAS, Ukraine

The results of studying the spring barley grain quality depending on the pre-sowing treat-
ment of seeds with systemic agents and a bioagent are presented. The contents of protein and
starch in spring barley grain influenced by the pre-sowing treatment of seeds with various chemi-
cals and the bioagent were analyzed.
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Introduction. The barley is primarily a forage crop, especially in areas where the oat is
not grown [1]. When pigs are fattened with barley grits, lard and bacon are the most delicious
one can ever have. Barley is a valuable food crop. Dietary fine-ground barley and pearl barley
are made; they, due to triglycerides and tocotriethanol, help to lower blood cholesterol levels
[2].

Brewing (malt production) was also based on barley grain. Previously, it was believed
that brewing barley required cultivars with high starch content and low protein content and
forage barley should be high-protein. It has recently been found that a high percentage of pro-
tein does not interfere with the production of excellent light beers, as the beer quality depends
rather on decomposition products produced via fermentation during malting than on the pro-
tein amount in grain. The protein content in barley varies from 7% to 20.43% [1]. Grain
should contain 60-70% of starch [2].

Literature review and problem articulation. The Plant Production Institute named
after V.Ya. Yuriev fruitfully worked, studying the performance and quality of spring barley
cultivars [3, 4].

Of several factors limiting barley yields in the country, insufficient attention of farmers
to protection of crops against pests should be highlighted. There are quite a many harmful or-
ganisms causing damage to barley. The current phytosanitary condition of fields requires
mandatory treatment of seeds with broad-spectrum dressers, acting both as fungicides and as
insecticides. It is preferable to use two- or three-component agents, which protect against
smut, root rot and leaf spot [2]. The pesticides in assortment suitable for barley are registered
in "The Pesticides List” [5, 6].

Studies on the protection of crops against pests and diseases are described in [7, §, 9,
10]. Issues of the impact of pre-sowing seed treatment on grain quality arise.

Purpose. To determine the spring barley grain quality depending on the pre-sowing
treatment of seeds with systemic dressers and the bioagent.

Materials and methods. The study was carried out in a nine-field fallow-cereal-row
crop rotation of the Department of Plant Production and Variety Investigation of the Plant
Production Institute named after V.Ya. Yuriev of NAAS (Eastern Forest-Steppe of Ukraine) in
2017-2020. The soil was typical medium-humus chernozem on loess with a humus content in
the arable layer of 5.4%.

To protect spring barley against pests and diseases, seeds were treated with systemic
dressers belonging to different chemical groups and the bioagent prior to sowing (1-8 days
before sowing) [5, 6, 11].

© N.V. Kuzmenko, T.A. Sheliakina, N.H. Zhyzhka. 2022.
ISSN 1026-9959. Cenexuis i HacinaumTso. 2022. Bumyck 121.

84



The experiment design:
1. Control, water - 10.0 L/t;
Fungicidal agents:
2. Vitavax 200 FF, w.s.c. (carboxin 200 g/L + thiram 200 g/L), reference - 3.0 L/t;
3. Vincit Forte SC (flutriafol 37.5 g/L + imazalil 15 g/L + thiabendazole 25 g/L) - 1.25
Lni;

4. Insure Perform FS (triticonazole 80 g/L + pyraclostrobin 40 g/L) - 0.5 L/t;

5. Lamardor 400 FS (prothioconazole 250 g/L + tebuconazole 150 g/L) - 0.20-0.25 L/t;

6. Lamardor Pro 180 FS, TH (prothioconazole 100 g/L + tebuconazole 60 g/L + fluopy-

ram 20 g/L) - 0.6 L/t;
7. Scenic 80 FS, TH (fluoxastrobin 37.5 g/L + prothioconazole 37.5 g/L + tebuconazole
5.0g/L)-1.6 Li;
8. Supervin SC (flutriafol 30 g/L + thiabendazole 45 g/L) - 1.8 L/t;
9. Ultrasil Duo, TH (tebuconazole 60 g/L + imazalil 100 g/L) - 0.5 L/t;
10. Maxim Star 025 FS, TH (fludioxonil 18.7 g/L + cyproconazole 6.25 g/L) - 1.5 L/t;
11. Trichodermin BT (bioagent). Spores of the fungus Trichoderma viride, strain T-4,
spore titer 5.0 billion CFU/cm’ - 5.0 kg/t;
Insecticidal agents:

12. Cruiser 350 FS (thiamethoxam 350 g/L) - 0.5 L/t;

13. Taboo SC (imidacloprid 500 g/L) - 0.5 L/t;
Combined insecticides and fungicides:

14. Vibrance Integral 235 FS, TH (sedaxane 25 g/L + fludioxonil 25 g/L + tebucona-
zole 10 g/L + thiamethoxam 175 g/L) - 2.0 L/t;

15. Record Quadro, TH (carboxin 170 g/L + epoxiconazole 70 g/L + imidacloprid 100
g/L + acetamiprid 100 g/L) - 0.4 L/t;

16. Junta Quadro 373.4 FS. (prothioconazole 33.3 g/L + tebuconazole 6.7 g/L + im-
idacloprid 166.7 g/L + clothianidin 166.7 g/L) - 1.6 L/t.

Seeds were analyzed in accordance with the DSTU 4138: 2002 requirements [12].
Spring barley (brewing cultivars Parnas and Inkluziv in 2018 and 2019; grain cultivars Vzirets
and Ahrarii in 2017 and 2020) were sown within the first 10 days of April at a sowing rate of
4.5 million germinable seeds per hectare after the soybean as a forecrop. Fertilization back-
ground was 6.6 tons of manure per hectare of the crop rotation area (aftereffect) plus
N30P30K30. The record area was 30 m’ in three replications. The farming techniques were con-
ventional for the growing location.

Laboratory and field tests were conducted. Grain was harvested with a Sampo-130
combine. Significance of the obtained data was assessed by analysis of variance [13].

Results and discussion. On average across 2018 and 2019, unfertilized control brew-
ing barley cultivars Parnas and Inkluzive contained 12.46% of protein in grain (Table 1). After
the pre-sowing treatment of seeds with Vincit Forte, Record Quadro, Insure Perform, Scenic,
Taboo, Vibrance Integral, Lamardor 400, Supervin, or with Maxim Star, the values were
slightly lower compared to the control: by 0.49, 0.47, 0.33, 0.19, 0.12, 0.12, 0.11, 0.07, and
0.01%, respectively. After the pre-sowing treatment of seeds with Junta Quadro, Lamardor
Pro, Trichodermin, or with Ultrasil Duo, the protein content, on the contrary, was slightly
higher: by 0.04, 0.21, 0.24, and 0.26%, respectively, compared to the control. After the pre-
sowing treatment of seeds with Vitavax 200 FF or with Cruiser 350 FS, the protein content in
grain was significantly lower: by 0.70% and 0.84%, respectively, compared to the control,
which is considered to be positive for brewing cultivars. As to the output, the protein output
from 1 ha was 0.36 tons in the control and it ranged from 0.30 tons (Vitavax 200 FF) to 0.39
tons (Taboo) after seed treatment.

Fertilizers (N3oP30K30) significantly increased the protein content in grain after seed
treatment compared to no fertilizer variant: from 2.7% (Maxim Star) to 13.9% (Vitavax 200
FF). With fertilization, the protein content in grain was 12.48% in the control, which was very
similar to no fertilizer control.
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In the fertilization experiments, the protein content in grain increased significantly
when seeds were treated with Scenic (by 0.84%), Lamardor Pro (by 0.88%), Trichodermin (by
0.94%), or with Vitavax 200 FF (by 0.91%) compared to the control (12.48%). After the pre-
sowing treatment of seeds with Record Quadro, Maxim Star, Vincit Forte, Supervin, Insure
Perform, Taboo, or with Vibrance Integral, the protein content in grain was within 12.77—
13.02%, which was almost at the control level. In the pre-sowing seed treatment experiments,
the protein output from 1 ha was within 0.56 (Vincit Forte, Insure Perform, Lamardor 400,
Trichodermin) - 0.63 tons (Cruiser 350 FS) compared to the control (0.55 tons).

Table 1
The protein content in grain and protein and grain outputs in spring barley depending on
the pre-sowing treatment of seeds with fungicides or insecticides-fungicides (cultivars Par-
nas and Inkluzyve), the average for 2018 and 2019.

Protein content in grain, % Output from 1 ha, tons
No fertilizers N30P30K30 No fertilizers N30P30K30
Agent
% t/-relatedto +/- related to Grain Protein Grain Protein
0 0
the control the control
Control 12.46 — 12.48 — 2.92 0.36 4.43 0.55
Vitavax 200 FF, 11.76 —0.70 13.39 +0.91 2.56 0.30 4.25 0.57
w.s.c. 3.0 L/t
Vincit ForteSC 11.97 —0.49 12.87 +0.39 2.88 0.34 4.35 0.56
1.0 L/t
Insure Perform FS  12.13 —0.33 12.94 +0.46 2.79 0.34 4.33 0.56
0.5L1
Lamardor 400 FS 12.35 —0.11 13.04 +0.56 2.87 0.35 4.28 0.56
0.2 L1t
Lamardor Pro 180 12.67 +0.21 13.36 +0.88 2.85 0.36 4.47 0.59
FS, TH 0.5 LA
Scenic 80 FS, TH 12.27 —-0.19 13.32 +0.84 2.69 0.33 4.27 0.57
1.6 Lt
Maxim Star 025 12.39 —0.07 12.90 +0.42 2.96 0.36 441 0.57
FS, TH1.5LA
Cruiser 350 FS 0.5 12.72 +0.26 13.24 +0.76 2.79 0.35 4.38 0.58
L1t

TabooSC 0.5 L/t 12.45 —0.01 12.79 +0.31 290 036 454 058
Supervin SC 1.8 12.70 +0.24 13.42 +0.94 273 034 420 0.56
L/t

Ultrasil Duo, TH 11.62 —0.84 13.18 +0.70 312 036 480 0.63
0.5L/t

Trichodermin BT  12.34 —0.12 12.99 +0.51 3.13 0.39 470 0.61
Vibrance Integral 12.34 —0.12 13.02 +0.54 292 036 4.67 0.61
235 FS, TH2.0 L/t

Record  Quadro, 11.99 —0.47 12.77 +0.29 287 034 453  0.61
TH 0.4 L/t

Junta Quadro 12.50 +0.04 13.10 +0.62 3.06 038 4.66 0.61
3734FS 1.6 L/t

LSDys: factor A (pre-sowing treatment) — 0.57; factor B (fertilization) — 0.20; AB (interaction) —
0.80

The starch content in grain was 61.03% in no fertilizer control (Table 2). There was a
negative effect of some agents on this parameter. A significantly lower starch content in grain
was recorded in the experiments with the pre-sowing treatment of seeds with Lamardor 400
(by 1.29%), Scenic (by 1.42%), Lamardor Pro (by 1.51%), Supervin (by 1.68%) ), Vibrance
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Integral (by 1.69%), and Ultrasil Duo (by 2.10%). When Junta Quadro, Record Quadro, Max-
im Star, Insure Perform, Cruiser 350 FS, Trichodermin, Vincit Forte, or Taboo was used, the
starch content in grain ranged 59.91 to 60.62%, which was almost at the control level. With
Vitavax 200 FF (61.15%), this parameter was slightly higher than the control value.

Fertilization led to a reduction in the starch content in grain. The parameter was signifi-
cantly lower in the experiments with the pre-sowing treatment of seeds with Supervin
(58.55%), Lamardor Pro (58.51%), Taboo (58.46%), Insure Perform (58.42%), Ultrasil Duo
58.28%), Cruiser 350 FS (58.26%), Trichodermin (58.22%), Maxim Star (58.14%), or with
Scenic (57.74%) compared to the control (59.76%), with LSDys = 1.23%. There was a down-
ward trend in the starch content in grain in the experiments with the pre-sowing treatment of
seeds with Vincit Forte (0.30%), Vitavax 200 FF (0.40%), Vibrance Integral (0.70%), La-
mardor 400 (0.77%), Record Quadro (0.90%), or with Junta Quadro (1.13%) compared to the
control.

Table 2
The starch content in spring barley grain depending on the pre-sowing treatment of seeds
with fungicides or insecticides-fungicides (cultivars Parnas and Inkluzyve), the average for

2018 and 2019.
Starch content in grain, %
No fertilizers N30P30K:
Agent o +/- related to o N :;)- ri?lated to
? the control ? the control

Control 61.03 — 59.76 —

Vitavax 200 FF, w.s.c. 3.0 L/t 61.15 +0.12 59.36 —0.40
Vincit ForteSC 1.0 L/t 59.92 —1.11 59.40 —0.30
Insure Perform FS 0.5 L/t 59.99 —1.04 58.42 —1.34
Lamardor 400 FS 0.2 L/t 59.74 -1.29 58.99 -0.77
Lamardor Pro 180 FS, TH 0.5 L/t 59.52 —-1.51 58.51 —-1.25
Scenic 80 FS, TH 1.6 L/t 59.31 —1.42 57.74 -2.02
Maxim Star 025 FS, TH 1.5 L/t 60.03 —1.00 58.14 —1.62
Cruiser 350 FS 0.5 L/t 59.95 —1.08 58.26 —-1.50
TabooSC 0.5 L/t 59.91 —1.12 58.46 —-1.30
Supervin SC 1.8 L/t 59.35 —1.68 58.55 —-1.21
Ultrasil Duo, TH 0.5 L/t 58.93 -2.10 58.28 —1.48
Trichodermin BT 59.94 -1.09 58.22 —-1.54
Vibrance Integral 235 FS, TH 2.0 L/t 59.34 —-1.69 59.06 —0.70
Record Quadro, TH 0.4 L/t 60.16 —0.87 58.86 —0.90
Junta Quadro 373.4 FS 1.6 L/t 60.62 —0.41 58.63 —-1.13

LSDys: factor A (pre-sowing treatment) — 1.23; factor B (fertilixation) — 0.43; AB (interaction) —
1.70

On average across 2017 and 2020, the grain cultivars, Vzirets and Ahrarii, contained
10.48% of protein in grain in no fertilizer control (Table 3). This parameter was slightly higher
than in the control when Supervin (by 0.07%), Cruiser (by 0.15%), Maxim Star (by 0.22%), or
Junta Quadro (0.46%) was used. When Vitavax was applied, there was an upward trend in the
protein content in grain (by 0.70%) compared to the control. When seeds were treated with La-
mardor Pro, Lamardor 400, Ultrasil Duo, Scenic, or with Taboo prior to sowing, the protein con-
tent in grain was slightly lower than in the control: by 0.08, 0.16, 0.18, 0.25, and 0.28%, respec-
tively. With Vincit Forte, there was a downward trend in this parameter (by 0.71%) compared to
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the control. With Insure Perform, the protein content in grain amounted to 9.70%, which was
significantly lower than in the control.

Table 3
The protein content in grain and protein and grain outputs in spring barley depending on
the pre-sowing treatment of seeds with fungicides or insecticides-fungicides (cultivars
Vzirets and Ahrarii), the average for 2017 and 2020.

Protein content in grain, % Output from 1 ha, tons
No fertilizers N30P30K30 No fertilizers N30P30K30
Agent +/- related +/- related
% to the con- % to the con- Grain Protein Grain Protein
trol trol
Control 10.48 11.04 - 381 040 596 0.65

Vitavax 200 FF, 10.98 +0.70 11.15 +0.11 331 037 557 062
w.s.c. 3.0 L/t

Vincit ForteSC 1.0 9.77 -0.71 10.84 -0.20 355 036 568 0.61
L/t
Insure Perform FS 9.70 —0.78 10.87 -0.17 3.62 036 5.51 0.60
0.5LA
Lamardor 400 FS 10.32 -0.16 10.61 -0.43 356 036 575 0.61
02LA

Lamardor Pro 180 10.40 —0.08 10.72 —0.32 353 037 550 0.59
FS, TH 0.5 L/t

Scenic 80 FS, TH 10.23 —0.25 11.43 +0.39 354 036 5.69 0.65
1.6 Lt

Maxim Star 025 FS,  10.70 +0.22 11.02 —0.02 371 040 5.69 0.62
TH1.5Lxt

Cruiser 350 FS 0.5 10.63 +0.15 10.72 —0.32 3.87 041 6.02 0.64
L/t

TabooSC 0.5 L/t 10.20 —0.28 11.28 +0.24 391 041 6.07 0.68
Supervin SC 1.8 L/t~ 10.55 +0.07 10.44 —0.60 389 042 585 0.61
Ultrasil Duo, TH 0.5 10.30 —0.18 11.07 +0.03 3.66 038 559 0.62
L/t

Junta Quadro 373.4 10.94 +0.46 10.83 —0.21 406 045 6.69 0.73
FS1.6 Lt

LSDys: factor A (pre-sowing treatment) — 0.78; factor B (fertilization) — 0.30; AB (interaction) —
1.10.

Fertilization (N30P30K30) increased the protein content in grain in most experiments: from
0.09% (Cruiser) to 1.20% (Scenic), except for Supervin and Junta Quadro, where the protein con-
tent in grain was slightly lower (by 0.11%) compared to no fertilizer variant.

In the fertilization experiments, application of Ultrasil Duo, Vitavax 200 FF, Taboo, or
Scenic slightly increased the protein content in grain compared to the control: by 0.03, 0.11, 0.24,
and 0.39%, respectively. On the contrary, the values were slightly lower than in the control when
seeds were treated with Maxim Star (by 0.02%), Insure Perform (by 0.17%), Vincit Forte (by
0.20%), Junta Quadro (by 0.21%), Lamardor Pro (by 0.32%), Cruiser (by 0.32%), Lamardor 400
(by 0.43%), or with Supervin (by 0.60%).

As to the output, the protein output from 1 ha without fertilizers was 0.40 tons in the con-
trol; when seeds were dressed, it ranged from 0.36 tons (Vincit Forte, Insure Perform, Lamardor
400, Scenic) to 0.45 tons (Junta Quadro). When fertilizers were applied in the dressing experi-
ments, the protein output from 1 ha ranged from 0.59 tons (Lamardor Pro) to 0.73 tons (Yunta
Quadro) compared to 0.65 tons in the control.
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The starch content in grain in no fertilizer control was 62.83% (Table 4). It was slightly
higher than in the control when Junta Quadro (by 0.09%), Taboo (by 0.29%), Scenic (by 0.45%),
Supervin (by 0.53%), or Vincit Forte (1.04%) was used. In the experiments with pre-sowing
treatment of seeds with Insure Perform, Maxim Star, Lamardor Pro, or with Ultrasil Duo, the
starch content in grain was slightly lower: by 0.02, 0.29, 0.30 and 0.97%, respectively. The val-
ues were significantly lower in the experiments with the pre-sowing treatment of seeds with
Vitavax 200 FF (by 1.25%), Lamardor 400 (by 1.41%), or with Cruiser 350 FS (by 1.37%),
which is positive in terms of the grain quality for grain cultivars.

Fertilization slightly reduced the starch content in grain compared to no fertilizer control
(by 0.9%). In the experiments with the pre-sowing treatment of seeds with Ultrasil Duo, Vitavax
200 FF, Maxim Star, or with Taboo, the starch content in grain was slightly lower: by 0.03, 0.8,
0.10, and 0.73%, respectively. With Scenic, this parameter was significantly lower than in the
control (by 1.51%). The starch content in grain was slightly higher than in the control when seeds
were dressed before sowing with Junta Quadro (by 0.03%), Cruiser (by 0.33%), Lamardor Pro
(by 0.36%), Vincit Forte (by 0.49%) %), Lamardor 400 (by 0.67%), Supervin (by 1.04%), or with
Insure Perform (by 1.21%).

Table 4
The starch content in spring barley grain depending on the pre-sowing treatment of seeds
with fungicides or insecticides-fungicides (cultivars Vzirets and Ahrarii), the average for

2017 and 2020.
Starch content in grain, %
No fertilizers N3P30K:
Agent o +/- related to o B +3/0- r3eolated to
? the control ? the control

Control 62.83 — 61.93 —

Vitavax 200 FF, w.s.c. 3.0 L/t 61.58 -1.25 61.13 -0.8
Vincit ForteSC 1.0 L/t 63.87 +1.04 62.42 +0.49
Insure Perform FS 0.5 L/t 62.81 —0.02 63.14 +1.21
Lamardor 400 FS 0.2 L/t 61.42 —1.41 62.60 +0.67
Lamardor Pro 180 FS, TH 0.5 L/t 62.53 -0.30 62.29 +0.36
Scenic 80 FS, TH 1.6 L/t 63.28 +0.45 60.42 -1.51
Maxim Star 025 FS, TH 1.5 Lt 62.54 -0.29 61.83 -0.10
Cruiser 350 FS 0.5 L/t 61.46 —-1.37 62.26 +0.33
TabooSC 0.5 L/t 63.12 +0.29 61.20 —0.73
Supervin SC 1.8 L/t 63.36 +0.53 62.97 +1.04
Ultrasil Duo, TH 0.5 L/t 61.86 -0.97 61.90 -0.03
Junta Quadro 373.4 FS 1.6 L/t 62.92 +0.09 61.96 +0.03

LSDys: factor A (pre-sowing treatment) — 1.30; factor B (fertilization) — 0.51; AB (interaction) —
1.83.

Conclusions. The effects of agents (fungicides, insecticides, insecticides-fungicides and
bacterial agent Trichodermin) on the contents of protein and starch in spring barley grain were
shown to be ambiguous.

The brewing cultivars, Parnas and Inkluzive, produced 0.36 tons of protein from 1 hectare
without fertilizers in the control; with the pre-sowing treatment of seeds with dressers, they gave
from 0.30 tons (Vitavax 200 FF) to 0.39 tons (Taboo). In the fertilization (N3oP30K30) experi-
ments, the protein output from 1 hectare after the pre-sowing treatment of seeds ranged from 0.56
tons (Vincit Forte, Insure Perform, Lamardor 400, Trichodermin) to 0.63 tons (Cruiser 350 FS)
vs. 0.55 tons in the control.
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As to the grain cultivars, Vzirets and Ahrarii, the protein output from 1 hectare was 0.40
tons without fertilizers in the control; after the pre-sowing seed treatment, it ranged from 0.36
tons (Vincit Forte, Insure Perform, Lamardor 400, Scenic) to 0.45 tons (Junta Quadro). In the
fertilization experiments combined with pre-sowing seed dressing, the protein output from 1 hec-
tare ranged from 0.59 tons (Lamardor Pro) to 0.73 tons (Junta Quadro) vs. 0.65 tons in the con-
trol.

The starch content in grain of the brewing cultivars was 61.03% without fertilizers in the
control; in the fertilization experiments, it was 59.76%. After the fertilization-pre-sowing seed
dressing combination, the starch content in grain was lower (significantly or a downward trend)
than the control value. Vitavax 200 FF without fertilizers slightly increased this parameter
(61.15%) compared to the control.

The starch content in grain cultivars 62.83% without fertilizers in the control. This param-
eter was significantly lower after the pre-sowing treatment of seeds with Vitavax 200 FF (by
1.25%), Cruiser 350 FS (by 1.37%), or with Lamardor 400 (by 1.41%). In the fertilization exper-
iments, the starch content in grain was significantly lower (by 1.51%) than the control value
(61.93%) when Scenic was used for dressing.
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JIA ITPOTPYHHHKIB HA AKICTh 3EPHA AYMEHIO APOTO

Kysbpmenko H.B., Hlenskina T.A., XKwmkka H.I'.
Incrutyr pocnunnunTBa iMeHi B.S. FOp’eBa HAAH, Ykpaina

Meta nocaifKeHHsI — BU3HAYUTHU SKICTh 3€pHA SYMEHIO SPOTO 3aJICKHO Bill IEpEaociBHOT 00-

Martepiaan i meroau. [locnipkenns npoBoawmm npotsaroM 2017-2020 pp. y aeB’SATUNUTBHIN

napo-3epHo-npocanHiii  ciBo3mini [HctuTyty pocnuununTa imeHi B.SI. FOp’esa HAAH.
[pYHT — YOPHO3€EM THIIOBHI CEPEIHBOTYMYCHUMN. J[JIsl 3aXMCTY AUMEHIO APOTO Bijl MIKIAHUKIB
Ta XBOpoO HaciHHs mepen ciBOoro (3a 1-8 1i0) mpoTpyroBaaM CHCTEMHUMH NMPOTPYHHUKAMU
PI3HUX XIMIYHUX TpyH 1 OionpenaparoM. AHali3yBaHHs HACIHHEBOTO MaTepialy COpTIB suMe-
HIO S[POTO MHMBOBAPHOTO Ta 3€PHOBOTO HANPAMKY BHKOpHCTaHHS mpoBouau 3riqao JACTY
4138:2002. Ionepenuuk — cost. PoH KUBJICHHS — 6,6 T THOIO Ha | ra ciBo3MiHHOT rTomi (Tric-
nsigis) 3 BHECEHHSIM N3oP30K30. Arporexrika — 3aranbHONPUIHSTA JJIsi 30HU BUPOIIYBaHHS.
O1iHKy TOCTOBIPHOCTi OTPUMAHUX JAHUX BUKOHAIH METOJOM JAUCIIEPCIHHOTO aHaTi3Yy.

OOroBopennsi pe3syabrtartiB. [lo coprax nuBoBapHOro HampsmMy BUKopucTaHHA IlapHac Ta

Inkmo3uB y 6ol 6e3 1oOpuB yMmicT Oinka B 3epHi OyB CYTTEBO MEHIINM Yy BapiaHTax i3 Ie-
pennociBHOI0 00poOKOI0 HaciHHS (QYHTIIMIHUM NpoTpyiHUKOM BiraBakc 200 @O Tta iHCek-
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tuuaHuM npotpyiinukom Kpyizep 350 FS (na 0,70% 1 Ha 0,84% BinnoBigHO), MOPIBHSHO 13
koHTpoJieM (12,46%). Y BapiaHTax i3 3aCTOCYBaHHSAM XIMIYHMX (YHTIIMAHUX npenaparis Bi-
Hiut Popre, [Hmyp Ilepdopm, Jlamapnop 400, Jlamapnop IIpo, Cuenik, Makcum Crap, Cy-
nepsid, Ynerpacun [lyo, 6akrepianbHoro TpuxoaepmiH, iHCEKTHIHMIHOTO Taly, Ta iHCEKTO-
¢ynrinnaaux Baitopanc Iarerpan, Pekopn Ksanpo i FOuta KBagpo BMicT 6inka B 3epHi Bapi-
1oBaB Bin 11,97% no 12,72%, T00TO mpakTUYHO Ha PiBHI KOHTposto. Y 6roui 3 1oOpuBamu
(N30P30K30) ymicT Ginka B 3epHi CyTTEBO MIIBHINKBCS Y BapiaHTaX i3 MPOTPYEHHSM HACIHHS
npenaparamu Crenik (aa 0,84%), Jlamapnop Ilpo (ua 0,88%), Tpuxoxepmin (Ha 0,94%) i Bi-
taBakc 200 OO (una 0,91%), nopiBHsHO 3 KOHTpoJieM, 12,48%. VY BapiaHTax i3 mepearnociBHOO
00po6koro HacinHs npenapatamu Pexopa Keagpo, Makcum Crap, Binuut ®opre, CynepsiH,
Irmryp Ilepdopm, Tabyi Baitopanc Interpan ymict 6i1ka B 3epHi OyB y Mmexax 12,77-13,02%,
II0 MPAKTHYHO Ha PiBHI KOHTPOJt0.Y Oroui 0e3 1oOpuB 30ip Oinka 3 1 ra B KOHTPOJIi CTaHO-
BuB 0,36 T, Mo BapiaHTax i3 MepeANnociBHOIO 00poOKoi0 HaciHHA mpemaparamu — Big 0,30 T
(BiraBakc 200 ®®) o 0,39 1 (Taby). Y Guorri 3 qoOprBamMu 1O BapiaHTax i3 MEPEANOCIBHOIO
00poOkoro HaciHHs 30ip Oinka 3 1 ra OyB y mexax 0,56 T (Binmur ®opte, Inuryp Ilepdopm,
Jlamapnop 400, Tpuxoaepmin) — 0,63 T (Kpyizep 350 FS), nopiBusiHo 3 KoHTposieM, — 0,55 T.
YMiCT KpOXMajlo B 3€pHI MMBOBAPHHUX COPTIB Ha KOHTpOi B Ojoui 6e3 JoOpHUB CTaHOBUB
61,03%, y Omoui 3 BHeceHHsIM 10OpuB — 59,76%. BHeceHHs NOOPHB CIPUSIIO 3MEHIIECHHIO
BMICTY KPOXMaJIIO B 3€pHI IO BapiaHTax AOCHiAy. Y BapiaHTax i3 MepeanociBHOI 0OpoOKoI0
HaCiHHA 1O (JOHAX YMICT KPOXMaJIO B 3epHi OyB MEHIINUM (Ha CyTTeBOMY ab0 Ha piBHI TeHIe-
HIIi1), MOPIBHSHO 3 KOHTPOJIIMHU. Y BapiaHTi i3 3actocyBaHHsIM BitaBakc 200 @O y 6roui 6e3
IOOpHB BIMIYEHO HE3HAYHO MIABUIIEHUH 1eil moka3Huk (61,15%), mopiBHIOIOUN 3 KOHTPO-
JeM.

ITo coprax 3epHOBOro HampsiMy BUKOpUCTaHHS B3ipeup Ta Arpapiil y BapiaHTax i3 3acTocy-
BaHHSAM MPOTPYHHUKIB y Onorii 6e3 71o0puB ymict Oulka B 3epHi OyB y Mexax 9,77% (Binuut
®opre) — 10,98% (BiraBakc 200 ® D), nopiBHAHO 13 KoHTpoJeM, 10,48%; y Onori 3 noOpuBa-
mu — y mexax 10,44% (Cynepsin) — 11,43% (CueHik), 110 IpakTHYHO Ha KOHTPOJBHOMY piB-
Hi — 11,04%. ¥ BapiaHTi 13 mepeAnociBHO0 00poOkor0 HaciHHs npenaparoM [Huryp Ilepdopm
y 6mo1ii 6e3 noOpuB ymict 6ika B 3epHi cTraHOBUB 9,70%, 110 OyI0 CyTTEBO MEHIINM, TIOPIB-
HSHO 13 KOoHTpoJeM. 30ip Oinka 3 1 ra B Guomi 6e3 1oOpuB Ha koHTpoJii craHoBHB 0,40 T, IO
BapiaHTax i3 mepeAnociBHOI 00poOkoio HaciHHA — y Mexax 0,36 T (Binuut ®opre, [numryp
[Tepdopwm, Jlamapaop 400, Cuenik) — 0,45 T (FOnTta KBangpo). ¥V 6o 3 qoOpuBamu 1o Bapia-
HTax i3 MPOTPyEHHSAM HaciHHs 30ip Oinka 3 1 ra OyB y mexax 0,59 T (Jlamapnop Ilpo) — 0,73 T
(FOnra KBanpo), nopiBHAHO 3 KOHTpojeM, 0,65 T.

YMicT KpoXMallio B 3€pHi COPTIB 36pHOBOTO HANpPsIMYy BUKOPUCTaHHS HAa KOHTPOJIi B OJomi 6e3
no6puB ctaHoBUB 62,83%. CyTT€BO MEHIINM 1€l MOKa3HUK OyB y BapiaHTax i3 MepeanociB-
HOI0 00poOKOI0 HaciHHs mpoTpylHukamu BiraBake 200 @O (na 1,25%), Kpyizep 350 FS (na
1,37%) 1 JJamapmop 400 (1a 1,41%). B ynoOpenomy 6710111 CyTTEBO MEHIIUN YMICT KPOXMAITIO
B 3€pHI BIIMIYE€HO Y BapiaHTi 13 3acTocyBaHHsIM npenapata Cuenik (Ha 1,51%), mopiBHSHO i3
koHTpoJieM (61,93%).

BucHoBku.BcTaHOBIIEHO HEOJHO3HAUHY Jil0 MpenapaTiB ((yHTIIMIHOTO, 1HCEKTHIIMIHOTO, iH-

CEKTO-(YHTIIHUIHOTO CHEKTpy Ail Ta GakTepianbHOTO TpHXonepMiH) Ha BMICT Oinka i KpoxX-
MAJIIO B 3€pHI SUYMEHIO SPOTO.

Kniouosi cnosa: sumins sputi, npompytuHuKu, copmu, 010K, KPOXMAlb

DRESSER EFFECTS ON THE SPRING BARLEY GRAIN QUALITY

Kuzmenko N.V., Sheliakina T.A., Zhyzhka N.H.
Plant Production Institute named after VYa Yuriev of NAAS, Ukraine

Purpose. To determine the spring barley grain quality depending on the pre-sowing treatment of

seeds with systemic dressers and the bioagent.
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Materials and methods. The study was carried out in a nine-field fallow-cereal-row crop rota-

tion of the Department of Plant Production and Variety Investigation of the Plant Production
Institute named after V.Ya. Yuriev of NAAS in 2017-2020. To protect spring barley against
pests and diseases, seeds were treated with systemic dressers belonging to different chemical
groups and the bioagent prior to sowing (1-8 days before sowing).
The soybean was a forecrop. Fertilization background was 6.6 tons of manure per hectare of
the crop rotation area (aftereffect) plus N3oP30K30. The farming techniques were conventional
for the growing location. Significance of the obtained data was assessed by analysis of vari-
ance.

Results and discussion. As to the brewing cultivars, Parnas and Inkluzive, without fertilizers the
protein content in their grain after the pre-sowing treatment of seeds with fungicide Vitavax
200 FF or with insecticide Cruiser 350 FS was significantly lower (by 0.40% and 0.8%, re-
spectively) than the control value (12.46%). When fungicides Vincit Forte, Insure Perform,
Lamardor 400, Lamardor Pro, Scenic, Maxim Star, Supervin, Ultrasil Duo, bacterial agent
Trichodermin, insecticide Taboo, or insecticides-fungicides was used for seed dressing, the
protein content was not different from the control. In the fertilization (N3oP30K30) experiments,
the protein content in grain significantly increased when Scenic (by 0.84%), Lamardor Pro (by
0.88%), Trichodermin (by 0.94%), or Vitavax 200 FF (by 0.91%) was used. After the pre-
sowing treatment of seeds with Record Quadro, Maxim Star, Vincit Forte, Supervin, Insure
Perform, Taboo, or with Vibrance Integral, the protein content in grain was almost at the con-
trol level. In no fertilizer experiments, the protein output from 1 hectare in the control was
0.36 tons; after the pre-sowing seed dressing, it ranged from 0.30 tons (Vitavax 200 FF) to
0.39 tons (Taboo). In the fertilization experiments combined with pre-sowing seed dressing,
the protein output from 1 hectare ranged from 0.56 tons (Vincit Forte, Insure Perform, La-
mardor 400, Trichodermin) to 0.63 tons (Cruiser 350 FS) vs. 0.55 tons in the control.

The fertilization caused a decrease in the starch content in grain. In the experiments with pre-
sowing seed dressing combined with fertilization, the starch content in grain was lower than
the control value.

As to the grain cultivars, Vzirets and Ahrarii, after dressing without fertilizers the protein con-
tent in grain was within 9.77% (Vincit Forte) — 10.98% (Vitavax 200 FF) vs. 10.48% in con-
trol; after dressing combined with fertilization, it was — at the control level. When Insure Per-
form was applied for pre-sowing seed dressing without fertilizers, the protein content in grain
was 9.70%, which was significantly lower than in the control. The protein output from 1 hec-
tare without fertilizers was 0.40 tons in the control; after pre-sowing seed dressing, it was
within 0.36 tons (Vincit Forte, Insure Perform, Lamardor 400, Scenic) — 0.45 tons (Junta
Quadro). In the fertilization experiments combined with pre-sowing seed dressing, the protein
output from 1 hectare was in the range of 0.59 tons (Lamardor Pro) — 0.73 tons (Junta Quadro)
vs. 0.65 tons in the control.

The content of starch in the grain cultivars was 62.83% in the control without fertilizers. This
figure was significantly lower in the experiments with pre-sowing treatment of seeds with
Vitavax 200 FF (by 1.25%), Cruiser 350 FS (by 1.37%), or with Lamardor 400 (by 1.41%). In
the fertilization experiments, a significant decrease in the starch content in comparison with
the control (61.93%) was observed when Scenic (-1.51%) was used for dressing.

Conclusions. The effects of agents (fungicides, insecticides, insecticides-fungicides and bacterial
agent Trichodermin) on the contents of protein and starch in spring barley grain were shown to
be ambiguous.

Key words: spring barley, dresser, cultivar, protein, starch
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