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THE INFLUENCE OF FERTILIZERS

on the damage of spring barley plants by intrastalk pests

Goal. To study the population
and harmfulness of intrastalk pests
in the agrocenosis of spring barley
depending on the use of fertilizers.
Methods. The investigations was car-
ried out in a stationary field, fixed
nine-course-fallow-grain-row crop
rotation at the Department for Plant
Production and Cultivar Investiga-
tions of the Plant Production Insti-
tute named after V.Ya. Yuriev of the
National Academy of Sciences (Eas-
tern Forest-Steppe of Ukraine) during
2011—20. Results. During the years
of research, the species composition
of intrastalk pests was represented
by: Oscinella pusilla Mg., O. frit
L., Chaetocnema hortensis Geolffr.,
and Mayetiola destructor Say. Os-
cinella pusilla Mg. and O. frit L.
dominated, damage to shoots by their
larvae varied from 1.9% (2016) to
61.1% (2013). Damage to shoots by
Chaetocnema hortensis Geoffr. larvae
ranged from 0.4% (2015) to 35.5%
(2011). The greatest damage to shoots
by the larvae of Mayetiola destructor
Say. was registered in 2018 — 5.7%.
Application of fertilizers (manure 6.6
t/ha of the crop rotation area, after-
effect, and mineral fertilizers in the
norm N3P3,Ksy or NysPsKys) pro-
vided increased resistance of spring
barley plants to damage by pests. On
the average over 2011...2020 year pe-
riod, in the block without fertilizers,
damage to shoots by Oscinella pusilla
Mg. and O. frit L. larvae was 21.6%,
in the fertilized block — 19.3% (de-
crease at the tendency level). At the
tillering stage, the undamaged shoots
on the background without fertilizers
was 72.5%, on the fertilized back-
ground — 76.1% (difference at the
tendency level). A reliable inverse
average correlation was established
between the damage of shoots by in-
trastalk pests and the grain yield of
spring barley (r = —0.5). Averaged
over ten years, the grain yield in the
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block without fertilizers was 3.25 t/ha,
with the application of fertilizers —
4.69 t/ha, there was a difference of
30.7%. Conclusions. The positive role
of fertilizers in regulating the number
of intrastalk pests of spring barley and
increasing grain yield was established.
spring barley; fertilizers; intra-
stalk pests; grain yield

Spring barley (Hordeum vulga-
re L.) is a perspective grain crop
that is important for the full food
security of Ukraine, as it belongs to
crops of universal use [1]. Spring
barley is a valuable food, fodder and
technical crop [2].

Barley responds very well to fer-
tilization. The yield increase from
mineral fertilizers can reach 1.5—
2.0 t/ha and more [3]. According
to the authors V.A. Ishchenko and
others, obtaining high yields is im-
possible without providing crops
with mineral fertilizers. In the years
of research, spring barley produc-
tivity depended on the background
of mineral nutrition by 33.6—
46.5% |4].

According to the research of
0.0. Vinyukov, the highest yield
and increase were in the variant
where the mineral nutrition system
N,,P5K;, was used [5].

Agrotechnical solutions, such as
applying nitrogen after the emer-
gence of shoots, can increase the
yield of fodder barley grain. Grain
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yield, nitrogen content in grain, and
protein, as a rule, increased with an
increase in the nitrogen rate after
emergence [6].

The role of fertilizers in regula-
ting the number of harmful insects
has been established. The research
was carried out on grain crops (in
the agrocenosis of winter wheat [7],
spring triticale [8]); on technical
ones (in rapeseed agrocenosis [9]);
on vegetable crops (in the agroce-
nosis of cabbage [10]); in fruit and
berry plantations (in black currants
[11]); in evergreen plantations (on
the tropical shrub plant cassava, etc.
[12)]. The analysis of literary sources
showed that the effect of fertilizers
in protecting plants against pests or
the content of nutrients (mineral ele-
ments) in plants, in terms of increa-
sing their tolerance, have different
effects, both positive and negative.

A scientifically based fertilization
system makes it possible to reduce
the impact of negative factors on
plants, ensuring high productivity
and quality management of spring
barley grain [13].

Barley has a large number of
harmful organisms. Significant
damage is caused by intrastalk pests:

e Chaetocnema hortensis Geoffr.

In the tube-earing stage, the
larvae move in the stems,
the central leaves wither, dry
up, and the stems die. They
reduce the density of the
productive stem, grain yield;

e Oscinella pusilla Mg. and

O. frit L. damage the soots-
grain formation stage. Larvae
eat out the growth cone, base
of the central leaf and grains.
They thin out the density
of the stem, cause uneven
ripening of the grain;

® Mayetiola destructor Say.

causes damage during tillering
and grain formation. Larvae
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damage stems and grains.
They thin out the stem
density, increase the intensity
of tillering, contribute to the
uneven ripening of grain,
reduce the yield and quality
of seeds [14].

The purpose of the research was
to study the population and harm-
fulness of intrastalk pests in the ag-
rocenosis of spring barley depending
on the use of fertilizers.

Research materials and methods.
The investigations were conducted
in the field experiments of the De-
partment for Plant Production and
Cultivar Investigations of the Plant
Production Institute named after
V.Ya. Yuriev of the National Aca-
demy of Sciences (Eastern Forest-
Steppe of Ukraine). The soil was a
typical medium-humus black earth
soil on loess with up to 5.4% humus
in the plowing layer.

Spring barley was grown in
2011—20 according to conven-
tional technology (without the use
of insecticides and fungicides) in a
stationary field, fixed nine-course-
fallow-grain-row crop rotation.
Agrotechniques were general use for
growing area.

Sowing was carried out at the
optimal time with a sowing rate
of 4.5 million similar seeds per 1
ha. Varieties: Parnas (2011, 2013,
2014, 2015, 2016, 2018); Vyklyk
(2012); Vzirets (2017); Inclusive
(2019); Agrariy (2020). Forecrops
of spring barley were: sugar beet
(2011; 2016—18), peas for grain
(2012—15), soybeans (2019—20).
The sowing area was 34 m?, the ac-
counting area was 25 m?. Experi-
ments were replicated three times.

The block without fertilizers
(control) was compared with the
organo-mineral block (application
of manure 6.6 t/ha of crop rotation
area, aftereffect, and mineral fer-
tilizers in the norm N;,P,K;, and
NysPysKys (2014)).

The research method was labo-
ratory-field. Counting of pests was
carried out according to the general
use method [15].

The grain harvest was harvested
with a Sampo—130 combine.

Statistical analysis of the results
of experimental studies was carried
out by correlation and dispersion

methods using Microsoft Office Ex-
cel and Statistica 6 licensed com-
puter programs [16].

In 2011, during the germina-
tion—blooming period of spring
barley, there were quite favorable
meteorological conditions for the
growth and development of plants:
the average monthly air temperature
exceeded the norm by 1.3°C; the
amount of precipitation was 190.6%
of the climatic norm. However, in
the stage of milky grain maturity,
the crops were badly damaged by
hail, as a result of which the grain
yield decreased by more than 50%.
The meteorological conditions of
2014—17 and 2020 were also favo-
rable for the formation of the spring
barley harvest. The years 2012, 2013,
2018, and 2019 were characteri-
zed as unfavorable for the growth
and development of spring barley,
namely, dry conditions and a rise in
temperature.

Results and discussion. During
the years of research, the species
composition of intrastalk pests was
represented by Oscinella pusilla Mg.
and O. frit L., Chaetochema horten-
sis Geoffr., and Mayetiola destruc-
tor Say. Oscinella pusilla Mg. and
O. frit L. dominated. Damage to
shoots by their larvae ranged from
1.9% (2016, fertilized block) to
61.1% (2013, block without ferti-
lizers). According to long-term data
of researchers, in the eastern part of
the Forest-Steppe of Ukraine, the
number of Oscinella pusilla Mg. and
O. frit L. was mainly at a signifi-
cant level (up to 100%); only in the
conditions of 2016, the decline of
the pest was established up to 39%
[17]. Damage to shoots by the lar-
vae of Chaetocnema hortensis Geof-
fr. ranged from 0.4% (2015, block
without fertilizers) to 35.5% (2011,
block without fertilizers); in 2016,
Chaetocnema hortensis Geoffr. was
not observed. The greatest dama-
ge to shoots by Mayetiola destructor
Say. larvae was recorded in 2018, on
a fertilized background — 5.7%; in
2016—17 there was no fly (Table 1).

Damage to spring barley plants
by intrastalk pests varied significant-
ly over the years. The least damage
to plants and shoots, respectively,
was found in 2016: in the block
without fertilizers — 5.4 and 4.9%:;
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in the block with fertilizers — 3.0
and 1.9%, the maximum — in 2013:
in the block without fertilizers —
79.1 and 64.8%: in the block with
fertilizers — 84.8 and 53.9%.

In almost all years (with the ex-
ception of 2016 and 2019), dama-
ge to plants by intrastalk pests was
less in the block without fertilizers
compared to the fertilized block, at
both the statistically significant level
and the tendency level. Pests pre-
ferred more developed crops in their
population.

Studies conducted in vegetable
agrocenosis also showed that the
application of manure, namely bird
excrements together with mineral
fertilizers (NPK), increased the
attack of harmful insects on cab-
bage plants, compared to the con-
trol [10]. Shoot damage, on the
contrary, was less on the fertilized
background, compared to the back-
ground without fertilizers (with the
exception of 2012).

Authors V.V. Gamayunova and
A.V. Panfilova claim that the over-
ground mass is important in the life
of plants. They mobilize carbohy-
drates, nitrogenous and other sub-
stances from it to form a produc-
tive part of the harvest. Therefore,
starting from the first stages of de-
velopment, the accumulation of a
large vegetative mass of plants is an
important condition for the forma-
tion of a high yield [18]. It is known
that the application of fertilizers,
directly phosphorus, contributes to
the increase of tillering of spring
barley plants [3]. According to our
data, on average over ten years, at
the tillering stage, the total tillering
was: on an unfertilized background,
2.5 shoots per 1 plant, on a ferti-
lized background — 2.9 shoots per
1 plant, which was a difference
of 13.8% (Table 2). As a result, a
larger number of shoots (by 13.6%)
was formed on the fertilized back-
ground. This explains the ratio of
the population of plants and shoots
with larvae of intrastalk pests on
unfertilized and fertilized crops. On
average during 2011—20, the total
damage of plants by intrastalk pests
in blocks ranged between 42.0—
46.7%, shoots — 25.1—27.3%.

Shoot damage by Oscinella lar-
vae was less, mainly with nutrition,
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compared to the unfertilized back-
ground. This was recorded in 2011,
2013, 2018 and 2019 at the eviden-
tial level (the difference in damage
was 1.6, 1.2, 1.6 and 1.9 times, re-
spectively); in 2016 and 2020 — the
difference is at the tendency level.
In 2014; 2015 and 2017, the damage

of shoots on the backgrounds varied
between 23.5—26.6%; 27.9—31.4;
23.4—25.9%, respectively. Only
in 2012, statistically greater shoot
damage (16.2%) was found in the
variant with nutrition compared to
the background without fertilizers
(11.6%), at LSD;;=2.8%. On ave-
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rage, in the block without fertilizers,
shoot damage was 21.6%, in the fer-
tilized block — 19.3% (decrease at
the tendency level).

In 2011; 2013; 2018 and 2019, a
greater number of shoots remained
undamaged by intrastlk pests (main-
ly Oscinella larvae) at the tillering
stage on the fertilized background,
compared to the control. In 2011,
the percentage of undamaged shoots
in the version with nutrition was
70.1 versus 56.0 in the block without
fertilizers; in 2013 — 46.9% versus
35.0%; in 2019 — 80.5 versus 64.1%:;
in 2018 — 87.0 versus 83.6%, re-
spectively. In other years, the diffe-
rence in the number of undamaged
shoots was: in 2012 — 83.2—85.7%;
in 2014 — 70.7—75.7%; 2015 —
67.1—71.9%; 2016 — 95.3—97.9%;
2017 — 70.4—72.7%; in 2020 —
85.4—87.3%. On average during
2011—20, on the background wit-
hout fertilizers, undamaged shoots
were 72.5%, on the fertilized back-
ground — 76.1%.

At the stage of waxy grain matu-
rity, productive tillering ranged be-
tween: on a background without fer-
tilizers, 1.0—2.6 stems per 1 plant,
on a fertilized background — 1.3—
2.5 stems per 1 plant. On average,
for ten years, the index was: on the
background without fertilizers —
1.6 stems per 1 plant, on the fer-
tilized background — 1.9 stems
on 1 plant, which is greater by
15.8% (Table 3). The number of
spike-bearing stems was: on the
background without fertilizers,
662 pcs./m?2, on the fertilized back-
ground — 779 pcs./m?, which was a
difference of 15.0%.

Under meteorological and phy-
tosanitary conditions during the
years of research, the spring barley
grain yield ranged from 1.85 t/ha
(2011) to 4.68 t/ha (2014 and 2020)
(Table 4). In the block with ferti-
lizer application, the index was from
2.57 t/ha (2011) to 6.33 t/ha (2014).
On average over ten years in the
block without fertilizers, the grain
yield was 3.25 t/ha, with the ap-
plication of fertilizers — 4.69 t/ha,
which is significantly higher, at
LSD,ys = 0.25 t/ha. A reliable in-
verse average correlation was estab-
lished between shoot damage and
spring barley grain yield (r=—0.5).
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1. Damage to spring barley by intrastalk pests, %
Damage by Including shoots damaged by larvae,
intrastalk pests, % %
Year Variant Mayetiola Oscinella | op o tocnema
pusilla Mg. A
plants shoots | destructor and O. frit hortensis
Say. L . Geoffr.
Control, without fertilizers 70.5 435 2.5 5.4 355

2011 Mgnure, 30 t/ha (aftereffect) 703 392 08 33 351
with N;oP30Kso
LSDys 8.0 4.1 1.1 1.1 2.7
Control, without fertilizers 24.7 134 0.0 11.6 1.8

2012 Mgnure, 30 t/ha (aftereffect) 345 17.0 02 162 06
with N3oP3Ks,

LSDys 102 34 1.1 2.8 12
Control, without fertilizers 79.1 64.8 1.1 61.1 0.9

2013 Manure, 30 t/ha (aftereffect) 848 539 02 514 22
with N;oP30Kso
LSDys 9.3 47 12 3.9 0.9
Control, without fertilizers 58.4 25.0 0.5 235 0.9

2014 Mgnure, 30 t/ha (aftereffect) 76.0 301 20 26.6 15
With NsPusKys
LSDys 10.5 95 28 3.2 14
Control, without fertilizers 46.1 28.4 0.0 27.9 0.4

2015 (el 332 06 314 05
with N3oP30Ks,

LSDys 9.8 19 0.7 23 12
Control, without fertilizers 5.4 4.9 0.0 4.5 0.0
Manure, 30 t/ha (aftereffect)

2016 with No.P,.Kyo 3.0 1.9 0.0 19 0.0
LSDys 84 26 = 2.8 =
Control, without fertilizers 52.0 29.4 0.0 234 3.1

2017 M.anure, 30 t/ha (aftereffect) 532 276 00 259 05
with N;oP3Ks,

LSDys 5.1 1.40 - 2.0 0.4
Control, without fertilizers 233 15.0 2.0 1.3 1.7
Manure, 30 t/ha (aftereffect)

2018 with No.P,oKoo 26.2 135 5.7 7.1 0.7
LSDys 83 4.1 13 17 1.0
Control, without fertilizers 46.2 35.6 0.6 349 0.0

2019 M.anure, 30 t/ha (aftereffect) 297 195 15 17.9 00
with N3 P3Ks,

LSDys 13.9 6.4 - 8.0 -
Control, without fertilizers 14.5 13.2 0.5 12.7 0.0

2020 Mgnure, 30 t/ha (aftereffect) 259 153 41 14 0.0
with N3oP5Ks,

LSDys 10.9 2.8 13 3.0 -
Average

Control, without fertilizers 42.0 27.3 0.7 21.6 4.4

Fertilized block 46.7 25.1 1.5 19.3 4.1

LSDys 94 4.1 0.9 3.1 0.9

17
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2. Spring barley stem at the ftillering stage

- Number of shoots/m?
Year Variant tillering, undamaged by intrastalk pests
shoots/plant total
number %
Control, without fertilizers 3.0 1.160 650 56.0
2011 V“C.?E”KZO g’sooz :‘a EiitzraEisay 338 1370 960 70.1
LSDys 08 190 150 -
Control, without fertilizers 2.3 1.260 1.080 85.7
2012 mﬂuﬁzo g’iz :‘a (aftereffect 27 1.190 990 8322
LSDys 06 261 223 -
Control, without fertilizers 3.5 1.200 420 35.0
2013 mﬂul(l: ;’zlz :‘a EiiEEiisay 46 1,640 770 469
LSDys 13 450 290 -
Control, without fertilizers 4.1 1.520 1.150 75.7
2014 xlatﬂuliﬁs ;’zz Sha (aftereffect 4.1 1,500 1.060 707
LSDys 1.1 354 375 =
Control, without fertilizers 2.5 1.280 920 71.9
2015 xﬁﬂu{io Szz :‘a EiidEaEiisay 35 1.490 1.000 67.1
LSDys 1.1 166 165 -
Control, without fertilizers 1.2 850 810 953
2016 xlataul[zo S’iz :‘a (aftereffect 17 1.400 1370 97.9
LSDgs 0.9 267 376 =
Control, without fertilizers 2.3 980 690 70.4
2017 mﬂu{io SBOOIZ :‘a EiigEEiiss 26 1.390 1.010 72.7
LSDys 0.7 62 156 -
Control, without fertilizers 1.7 730 610 83.6
2018 mﬂu{fm 3300IZ :‘a (aftereffect 22 920 800 87.0
LSDys 1.0 190 184 =
Control, without fertilizers 2.6 1.170 750 64.1
2019 mﬂu@ Sf,éi :‘a (i35 20 870 700 80.5
LSDys 1.0 246 190 -
Control, without fertilizers 1.5 790 690 87.3
2020 xlatﬂulizo 330(,&! :‘a (aftereffect 19 890 760 854
LSDys 0.5 203 267 =
Average
Control, without fertilizers 2.5 1.090 780 72.5
Fertilized block 2.9 1.270 940 76.1
LSDys 09 239 238 =

Thus, the application of mineral
fertilizers against the background of
the effects of organic fertilizers in
spring barley crops, where less da-
mage to shoots by intrastalk pests
was noted, contributed to an in-
crease in grain yield by 30.7%.

Averaged over the years (2011—
20), on the background without
fertilizers, the 1,000-kernel weight
was 46.81 g, on the fertilized back-
ground — 48.87 g, which is 2.06 g
more, that is, statistically reliable, at
LSD , = 0.51 g.
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CONCLUSIONS

Under conditions of the eastern
part of the Forest-Steppe of Ukraine
during 2011—20, in the agroce-
nosis of spring barley, among the
intrastalk pests, Oscinella spp. were
the most harmful. In 2013, which
was favorable for their reproduc-
tion, damage to shoots by their lar-
vae reached 61.1%. The maximum
damage to shoots by Chaetocnema
hortensis Geoffr. larvae was 35.5%
(2011), by the Mayetiola destructor
Say. larvae was 5.7% (2018).

Application of fertilizers (manure
6.6 t/ha of crop rotation area, after-
effect, and mineral fertilizers in the
norm N3Py Ky, or NysPysKys) pro-
vided increased resistance of spring
barley plants to damage by pests. On
average, during 2011—20, damage
to shoots by larvae of intrastalk pests
was: 27.3% on the background wi-
thout fertilizers, 25.1% on the fer-
tilized background; including larvae
of Oscinella spp., 21.6% and 19.3%,
respectively, by backgrounds (de-
crease at the tendency level). Under
the influence of fertilizers, an in-
crease in the total tillering of plants
by 13.8% was established, compared
to the block without fertilizers,
2.5 shoots per plant; productive til-
lering by 15.8%, compared to the
block without fertilizers, 1.6 stems
per plant. At the tillering stage, the
percentage of shoots undamaged by
intrastalk pests on the background
without fertilizers was 72.5, on the
fertilized background — 76.1 (from
the total number of shoots).

A reliable inverse average corre-
lation was established between the
damage of shoots by intrastalk pests
and the yield of spring barley grain
(r=—0.5).

On average, over ten years, the
1,000-kernel weight on the back-
ground without fertilizers was
46.81 g, on the fertilized back-
ground — 48.87 g (difference 2.06 g),
at LSDys = 0.51 g. The grain yield
in the block without fertilizers was
3.25 t/ha, with fertilizer applica-
tion — 4.69 t/ha, which is 30.7%
greater.

We believe that the improvement
of technological techniques for the
cultivation of spring barley requires
research in terms the assessment of
the number and harmfulness of the
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3. Stem density of spring barley at the stage
of waxy grain ripeness

4. 1.000-kernel weight and spring barley
grain yield

H 2
Year Variant spike-bearing | ¢o¢a |including spike- weight, g t/ha
stems/plant bearing ones
Control, without fertilizers 46.97 1.85
Control, without fertilizers 2.1 1.210 640
Manure, 30 t/ha (aftereffect)
2011 B 49.71 2.57
ont | Manwe 0 e, | 24 |1| 7w
30" 3030
LSD 08 254 121 — 1.06 021
05 !
Control, without fertilizers 48.77 4.57
Control, without fertilizers 1.7 1.000 700
Manure, 30 t/ha (aftereffect)
2012 (M?t““rfef' 3%” hfh NLPLK 2.1 1.090 820 2012 \ith N, P ks >161 229
aftereffect) with N3oP5Ky,
LSD, 0.4 206 133 £5Des L 067
05 o
N . Control, without fertilizers 44.22 2.02
Control, without fertilizers 1.2 1.230 570
Manure, 30 t/ha (aftereffect;
Manure, 30 t/ha 2013 | Manure, 30 Uha (aftereffect 4775 3.14
2013 (aftereffect) with N, P, K 2.1 1.280 670 With N3oP30Ksg
30" 3030
LSD, 0.4 300 170 L5Dos 0-66 040
05 N
Control, without fertilizers 26 1.340 870 Control, without fertilizers 5204 4.68
Manure, 30 t/ha 2014 | Manure 30 Uha (aftereffect 5385 633
2014 (aftereffect) with N,sP,sK, 25 1.310 870 With NysPysK,s
451 4515
LSD 08 321 212 L5Dos 032 025
05 !
Control, without fertilizers 17 990 710 Control, without fertilizers 4503 3.16
5015 | Manure, 30 /ha 20 1190 890 2015 v“ci";mef’o}(t/ha it Eey 4454 3.95
(aftereffect) with N;oP3,Ks, . : 203030
LSD, 0.31 0.10
LSDys 0.9 190 130 05
Control, without fertilizers 1.0 730 640 Control, without fertilizers 422 271
Manure, 30 t/ha (aftereffect)
Manure, 30 t/ha 2016 N 46.36 4.83
2016 (aftereffect) with N;,P;0Kso 13 1.180 950 with N3oP3oKse
LSDys 0.8 219 170 LSDos 0.28 0.14
Control, without fertilizers 18 1.499 813 Control, without fertilizers 4845 295
Manure, 30 t/ha 2017 Mgnure, 30 t/ha (aftereffect) 50.10 6.03
2017 (aftereffect) with N,P3oKs, 2l [ 2 with N3oP3oKs
LSDqs 0.6 93 42 L5Dos 037 0.28
Control, without fertilizers 13 720 500 Control, without fertilizers 50.37 2.55
Manure, 30 t/ha 2018 Mgnure, 30 t/ha (aftereffect) 54.00 436
2018 (aftereffect) with N5,P;0Kso 14 640 460 with NagPsoKs,
LSDys 0.8 131 92 LSDgs 0.29 0.20
Control, without fertilizers 12 870 500 Control, without fertilizers 47.48 3.30
Manure, 30 t/ha 2019 Mfanure, 30 t/ha (aftereffect) 47.72 451
2019 (aftereffect) with N;,P;0Kso ke 1020 oY with N3 P3oKs,
LSDys 0.8 178 138 LSDys 034 0.12
Control, without fertilizers 13 780 680 Control, without fertilizers 42.60 4.68
Manure, 30 t/ha Manure, 30 t/ha (aftereffect)
’ 2020 . 43.08 5.89
2020 (aftereffect) with Ny P3oKs, 18 940 790 with N3 P3oKs,
LSDys 0.7 131 119 LSDys 0.18 0.17
Average Average
Control, without fertilizers 1.6 1.037 662 Control, without fertilizers 46.81 3.25
Fertilized block 1.9 1.164 779 Fertilized block 48.87 4.69
LSDy 0.7 202 133 LSDqs 0.52 0.25

main pests for the development of
protective measures at the regional
level.

Financing: Fundamental research

was carried out according to the
topics «To ground zonal ecologi-
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cally safe management systems for
the phytosanitary state of agroce-
noses of grain crops in the Eastern
Forest Steppe of Ukraine» (state
registration number 0111U003395)
in 2011—15, «To develop theoreti-
cal foundations and ensure reliable
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protection of field crops against
harmful organisms under condi-
tions of the Eastern Forest Steppe
of Ukraine» (state registration num-
ber 0116U001040) in 2016—20.
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BB moOpuB Ha MOIIKOKEHICTh
POCIMH AYMEHIO IPOTO
BHYTPIlIHbOCTeOTOBUMY IIKiTHUKAMM
Ta ypOoXKaliHiCTh 3epHa

Mera. Busuumu 3acenenicmo ma wiKio-
JIUBICINbG BHYMPIUUHLOCEON08UX WKIOHUKIE
Y A2pPOUEHO3i TUMEHIO SPO20 3ATEHHO 6i0
sacmocysanmsi  0obpus. Metomm. Jocri-
ONHcEHHA NPOBEOEHO 8 NONLOBUX 00CTIOAX, Y
0e68’AMUNILHOMY ~ NAPO-3ePHO-NPOCANHOMY
cmavionapi i00iny pocnuHHULmMEa ma cop-
mosueueHHs Incmumymy pocriuHHUYMEA
imeni B.A. FOp’eea HAAH (cxionuii Jlico-
cmen Yipainu) npomseom 2011—2020 pp.
Pesynbratn. Y poxu Odocniomenv 6u006uil
CKNIa0  BHYMPiiHbOCMeONI08UX  WKIOHUKIE
npeocmasnAnu: uieeocvki Myxu — AUMIHHA
(Oscinella pusilla Mg.) i siscana (O. frit L.),
cmebnosi 6miwku, 6 OCHOBHOMY, 36U4AlIHA
cmebnosa 6Oniwxa (Chaetocnema hortensis
Geoffr.) i eeccencoxa myxa (Mayetiola destruc-
tor Say.). Jlominysanu weedcvoki myxu, no-
WKOOKHEHICMb NALOHIE IX TUHUHKAMU BaPit0-
sana 6i0 1,9% (2016 p.) do 61,1% (2013 p.).
Iowikodncenicmo nazouie nuuuHKamu cmeo-
n06ux 6niuiox cmawnosuna 6io 0,4% (2015 p.)
00 35,5% (2011 p.). Haiibinowy nouwixooxce-
HiCMb NA2OHIE TUHUHKAMU 2eCCEHCHKOT MYXU
sapeecmposano 6 2018 p. — 5,7%. 3acmo-
cyeanus 006pus (eniii 6,6 m/ea ciéo3minmot
nnowi, nicagdis, ma minepanvHi 006pusa 6
Hopmi N;,P5,Ks, a6o NP :K,;) 3a6e3neuysa-
710 NiOBULEHHS CMITIKOCIMI POCTIUH SUMEHIO
AP020 00 HOUIKOONHEH, WKIOHUKAMIL. Y cepeo-
Hoomy 3a 2011—2020 pp. docnidiers, y 6710ui
6e3 000pus, nouikoOHeHiCMb NALOHIE TUHUH-
Kamu weedcvkux myx cmanosuna 21,6%, 6
yoobperomy 6noui — 19,3% (3meHueHHs HA
pisni mendenyii). Y ¢asi kyujinmusa 6idcomox
HeNnouKoOMeHUX NazoHi6 Ha PoHi 6e3 000pus
cmanosus 72,5%, Ha yoobperomy PoHi —
76,1% (pisHuys na pieHi mendenyii). Mix
NOWKOONEHICIIO  NA2OHI8  6HYMPIUHDOC-
mebnosuMyU  WKIOHUKAMU | YPOAATIHICIO
3epHA AUMEHIO TP020 6YNIO BCIMAHO6IEHO 00-
CmoesipHuil 00epHeHuti cepeoniil Kopensuiti-
Huti 36’a30x (r = -0,5). Y cepedrvomy 3a Oe-
CAMb POKIB YPONAUHICMD 3epHA CMAHOBULA
y 6noui 6e3 dobpus 3,25 m/ea, i3 6HeCEHHAM
0obpus — 4,69 m/ea, wo cknano pizHULIO
30,7%. BucnoBKmM. BcmarosneHo no3umus-
HY ponb 000pUB y pezyno6anHi HucenbHOCHi
BHYMPIUUHLOCNEONIOBUX WKIOHUKIE SUMEHIO
AP020 Ma NIOBULLEHHT YPOHATIHOCT 3ePHA.
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