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WEEDINESS OF SPRING BARLEY

crops depending on the forecrop in the Eastern
Forest-Steppe of Ukraine

Goal. To determine the species
composition of weeds, their dominant
role, and to establish the type and
level of weediness of spring barley
crops grown after sugar beet, corn for
grain % + soybean "; and spring bar-
ley as forecrops in the conditions of
the Eastern Forest-Steppe of Ukraine.
Methods. The investigations were
conducted in field experiments, in a
stationary field, fixed nine-course-
fallow-grain-row crop rotation and in
monoculture of spring barley by means
of route surveys. Results. According
to our research during 2011—2017,
in spring barley crops 56 species of
weed plants were revealed. In the
conditions of crop rotation, 47 and
50 species were found, respectively, in
the fields of culture after sugar beets
and corn for grain % + soybean Y as
forecrops, and 29 species in mono-
culture. Spring early and late weed
plants are represented in the largest
number (48.0—65.5%), and the se-
cond and third places were respective-
ly occupied by wintering, winter and
biennial (24.1—32.0%), and peren-
nial (10.4—21.3%). The main species
of weeds in spring barley crops were:
Setaria glauca, Echinochloa crus-
galli, Chenopodium album, Amaran-
thus retroflexus, Solanum nigrum,
Ambrosia artemisiifolia, Polygonum
lapathifolium, Stachys annua, Fallo-
pia convolvulus, Malva neglecta, Po-
lygonum aviculare, Cirsium arvense,
Convolvulus arvensis after sugar beets
as forecrop; S. glauca, E. crus-galli,
C. album, A. retroflexus, S. nigrum,
A. artemisiifolia, P. lapathifolium,
S. annua, Xanthium strumarium,
C. arvense, C. arvensis after corn for
grain % + soybean " as forecrops;
S. glauca, E. crus-galli, A. retrofle-
xus, S. nigrum, X. strumarium, Avena
fatua, C. arvense, C. arvensis after
spring barley as forecrop. In spring
barley crops, the largest proportion
of dominance and subdominance

14

'R.A. HUTIANSKY]I,
candidate of agricultural sciences
ORCID: 0000-0002-5953-9428

'S.l. POPOY,
doctor of agricultural sciences, professor
ORCID: 0000-0002-1101-4454

'N.V. KUZMENKO,
candidate of biological sciences

ORCID: 0000-0002-4373-0666

2V.V. BEZPALKO,
candidate of agricultural sciences
ORCID: 0000-0003-4448-7001
!Plant Production Institute named after
V.Ya. Yuriev of the NAAS,
142, Heroiv Kharkiv Avenue, Kharkiv,
61060, Ukraine
2State Biotechnological University,
str. 44 Alchevskih St., Kharkiv,
61002, Ukraine
e-mail: 'rammale@ukr.net,
2bezpalkovalentyna@gmail.com

(in total) was: A. retroflexus (72%)
after sugar beets as forecrop; S. ni-
grum (72%) and C. arvense (71%)
after corn for grain % + soybean %
as forecrops; S. glauca (72%) and
E. crus-galli (71%) in monoculture.
The type of weediness of spring bar-
ley crops depended on the forecrop,
and the level of weediness depended
on the year of research. Conclusions.
It was established that in the condi-
tions of the Eastern Forest-Steppe of
Ukraine, the forecrop significantly af-
fects the species composition of weeds,
their dominant role and the type of
weediness of spring barley crops.
spring barley; weed plants; spe-
cies composition; forecrops; crop
rotation

Common (spring) barley (Hor-
deum vulgare 1.) is one of the most
important agricultural crops of food
and fodder value, which is in great
demand in the agricultural market
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of Ukraine and the world [1]. One
of the problems that arises in ag-
ricultural production when growing
spring barley is increasing the effec-
tiveness of weed control in its crops.
The biggest damage caused by weeds
is loss of grain yield. The signifi-
cance of the negative impact on the
yield properties of the agrophytoce-
nosis of spring barley starts from the
30" day after the emergence of the
crop. The decrease in spring barley
productivity at weed density in the
range from 75 to 112 pieces./m? is
from 49 to 62.4% [2]. According
to the generalized long-term data
of other studies, the presence of
1 kg/ha of raw mass of weeds in
spring barley crops causes a shor-
tage of 11.6 kg/ha of crop grain [3].
Certain types of agricultural plants
that litter the crops have a signifi-
cant impact on the yield of spring
barley. For example, 10 pieces/m?
of white mustard (Sinapis alba L.)
in spring barley crops can reduce
the grain yield by 7—14% [4].

In the complex of measures to
control the number of weeds, crop
rotation plays a primary role, since
certain crops can compete well with
weeds [5]. Barley is vigorous, having
powerful edifying capabilities, from
the phase of tillering to earing, it is
able to strongly suppress all types
of weeds. But later, in the process
of grain formation and ripening, the
leaves of spring barley plants gra-
dually dry up, and weeds, receiving
more light, gradually occupy the re-
sulting ecological niche. In this re-
gard, the most serious competitors
of spring barley are dicotyledonous
perennial species, mainly rhizome
weeds, Ambrosia artemisiifolia L.
and sunflower windfall (Helianthus
annua L.) [6]. At the same time,
it should be emphasized that spring
barley has the ability to suppress the
process of generative reproduction
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of Fallopia convolvulus (L.) A. Love
to the greatest extent, compared to
other crops [7].

Scientifically substantiated alter-
nation of crops in crop rotation leads
to a change in the cenosis of weeds
[8]. During the cultivation of spring
barley in a short-rotation three-field
crop rotation (soybean (Glycine
max (L.) Merrill.) — spring bar-
ley — corn for grain (Zea mays L.)
of the Right Bank Forest Steppe
of Ukraine without mechanical til-
lage and only direct sowing with
the dominant species in its crops
were Chenopodium album L. (69.3%
of the total number of weeds) and
Setaria glauca (L.) Beauv. (17%),
and the subdominant species were
Veronica hederifolia L. and Lactuca
serriola L., which made up 5% each.
With traditional tillage (plowing to a
depth of 20—22 cm), the composi-
tion of dominant species was identi-
cal to zero tillage, but their share in
the total amount of segetal vegeta-
tion varied: C. album — 54.8%, S.
glauca — 16.6%. At the same time,
there were differences in the spe-
cies composition of subdominants,
where the percentage of Polygonum
convolvulus L. was 9%, Amaranthus
retroflexus L. — 8.3% [9].

In the Western Forest-Steppe
of Ukraine, when growing crops
in crop rotation according to the
scheme: peas (Pisum sativum L.) —
winter wheat (7riticum L.) — po-
tatoes (Solanum tuberosum L.) —
spring barley, in crops of spring
barley under the organo-mineral
fertilization system the share of di-
cotyledonous species was 71—72%,
among which Thlaspi arvense L.,
P. convolvulus, Galinsoga parvi-
flora Cav. dominated. Cereal spe-
cies accounted for 28—29%, among
which Echinochloa crus-galli (L.)
Roem dominated. et Schult. On the
organic background of fertilizer in
crops, the share of dicotyledonous
weeds was 77—79%, where Galeop-
sis tetrahit L., C. album, G. parvi-
flora, Viola arvensis Murr., P. con-
volvulus, G. parviflora, Stellaria me-
dia (L.) Vill., Sonchus oleraceus L.
E. crus-galli were dominant among
cereal weeds [10].

The monitoring of weediness of
spring barley crops with subsowing
of perennial grasses in the link with
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the black fallow of grain-beet crop
rotation, carried out in the produc-
tion conditions of the Veselpodilsk
Research and Breeding Station of
the Institute of Bioenergy Crops and
Sugar Beet of the National Acade-
my of Sciences, revealed 13 types of
weeds from 10 families. The weedy
vegetation of spring barley crops was
mainly represented by A. retroflexus,
C. album, S. glauca, E. crus-galli,
Sonchus arvensis L. and other types
of weeds. Cereal weeds accounted
for 58.1% of the total number of
all weeds, and dicotyledonous weeds
41.9% [11].

Foreign researchers found that in
crops of spring barley under condi-
tions of crop rotation, the number
of Lamium purpureum L., Tripleuro-
spermum perforatum Merat, and Ta-
raxacum officinale Web. et Wigg was
13—18% lower compared to mono-
culture of spring barley. There were
more annual broad-leaved weeds in
the monoculture of spring barley
than in the four-field crop rotation,
but less compared to other crop ro-
tations [12].

The forecrop also plays an im-
portant role in shaping the level of
weediness of spring barley crops
[13]. 98 species and 77 genera of
weeds were found in the agrophyto-
cenosis of spring barley after peas as
a forecrop in the conditions of «Ar-
chi» LLC of the Kozyatyn district of
the Vinnytsia region [14].

During the cultivation of spring
barley after buckwheat (Fagopyrum
esculentum Moench) on the experi-
mental field of the Kharkiv Natio-
nal Agrarian University named after
V.V. Dokuchaev, the main weeds
in crops were dicotyledonous short-
year species: A. retroflexus, Stachys
annua L., F. convolvulus, A. artemi-
siifolia, C. album [15—16].

In the fields of the Experimen-
tal Base «Alexandria» of the In-
stitute of Plant Protection of the
National Academy of Sciences, the
weed component of spring barley
after soybeans was represented by
the dominant species of dicotyle-
dons: Cirsium setosum (Will.) Bess.,
S. arvensis, Convolvulus arvensis L.,
A. retroflexus, C. album, Oxalis ace-
tosella L. They met in small num-
bers V. arvensis, Matricaria perfo-
rata Merat, G. parviflora, Capsella
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bursa-pastoris (L.) Medik. and other
species. Monocotyledonous species
were S. glauca, E. crus-galli, some-
times FElytrigia repens (L.) Nevski
[17]. At the experimental field of
the Poltava Institute of AIP named
after M 1. Vavilov, in spring barley
crops after soybeans, the most com-
mon late spring weed species were
S. glauca, A. retroflexus, C. album,
which accounted for 76.6—87.8% in
the structure of biological groups. At
the same time, the share of peren-
nial weeds was 7.3—17.1% (C. ar-
vensis, Cirsium arvense (L.) Scop.)
[18].

According to the data of the Po-
dillia Institute of Forage and Agri-
culture of the National Academy of
Sciences, the species composition of
weeds in spring barley crops after
sugar beet (Beta vulgaris sacchari-
fera L.) consisted of 14 species from
11 families. The most widespread
weed species in the crops were:
S. media, Galium aparine L., Mat-
ricaria inodora L., C. album, A. ret-
roflexus, Polygonum lapathifolium L.,
C. arvense, S. arvensis, S. glauca,
E. crus-galli and others [19].

On the experimental fields of
grain-row crop rotation of Agri-
cultural close joint-stock company
named after Shevchenko of the
Trostyanets district of the Sumy
region, during the cultivation of
spring barley after the stubble fore-
crop (winter wheat) with the use of
an intermediate crop (white mus-
tard), the type of weediness of the
crops was characterized as short-
year-perennial. More than 80% of
the weed group consisted of young
species. The weed component of the
agrophytocenosis consisted of spe-
cies of short-year weeds: E. crus-
galli, C. bursa-pastoris, C. album,
P. convolvulus, G. tetrahit, S. media
[20].

In the conditions of the experi-
mental field of the Vinnytsia Na-
tional Agrarian University, the total
number of recorded species in the
agrophytocenosis of spring barley
varied by forecrops: after sunflo-
wer were 30 species; after oil radish
(Raphanus sativus L. var oleiformis
Pars.) were 19 species; after win-
ter wheat were 29; after peas were
23; after soybeans were 26; after
corn were 27 species. C. album ac-
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counted for the largest percentage
among the main weed species after
winter wheat and pea, and Setaria
viridis (L.) Beauv. after soybean,
corn, sunflower and oil radish.
Spring early weeds prevailed after
winter wheat and soybeans, 21.6
and 21.1%, respectively. Spring
late weeds dominated after oil ra-
dish (56.5% of the total number of
registered weeds) and corn (55.9%).
Rhizome and root-sprouting weeds
dominated after sunflower, 7.8 and
14.3%, respectively. Ephemera pre-
vailed after oil radish (10.8%), and
winter and wintering after winter
wheat (3.0% in total). According to
generalized data, the highest indica-
tors of the structure of weed grou-
ping in spring barley crops were re-
corded after sunflower and corn as
forecrops [21].

Summing up the analysis of li-
terary sources, it should be noted
that in the conditions of the Eastern
Forest-Steppe of Ukraine, the inf-
luence of the forecrop on the weedi-
ness of spring barley crops in crop
rotation and monoculture is insuf-
ficiently studied. Our investigations
were aimed at solving these pressing
issues.

The purpose of the research is
to determine the species composi-
tion of weeds, their dominant role,
and to establish the type and level
of weediness of spring barley crops
when grown after sugar beet, corn
for grain » + soybean 4 as fore-
crops and spring barley in the con-
ditions of the Eastern Forest-Steppe
of Ukraine.

Research materials and methods.
The investigations were conducted
during 2011—17 in a stationary
field, fixed nine-course-fallow-
grain-row crop rotation at the De-
partment for Plant Production and
Cultivar Investigations named after
V.Ya. Yuriev of the National Aca-
demy of Sciences of Ukraine (black
fallow — winter wheat — sugar
beets — spring grain ears — peas
for grain — winter wheat — corn for
grain '» + soybean 4 — spring grain
ears — sunflower) and monoculture
of spring barley (control), which
are in the Kharkiv region, which is
part of the Eastern Forest-Steppe of
Ukraine.

Examination of spring barley

crops for weediness in the crop ro-
tation after sugar beet and corn for
grain %2 + soybean ' as forecrops
and in monoculture of spring bar-
ley was carried out in the second
half of the growing season of the
crop according to the method de-
veloped at the V.Ya. Yuriev of the
National Academy of Sciences of
Ukraine [22]. For each forecrop,
a separate form was allocated, in
which, after the survey, the identi-
fied types of weeds or contaminants
(mainly windfall of field crops) were
entered. At the same time, both
dominant and subdominant species
of weed plants were counted. The
dominant role of each species was
evaluated based on its share in the
formation of the total mass of the
segetal grouping in the field. Those
species whose weight exceeded 10%
of the total weight of all weeds were
considered dominant, and subdomi-
nant, 3—10%.

When determining the name of
the type of weediness, the group
that was most represented in the
total mass of weeds was put on
the first place, and on the second
or third place, groups of weeds in
accordance with their share in the
segetal grouping. The level of wee-
diness in each field was determined
by the specific share of weeds in the
total mass of agrophytocenosis: up
to 1% was very weak; 1—5% was
weak; 6—15% was average; 16—
45% was strong; more than 45% was
very strong.

Results and discussion. In spring
barley crops during 2011—17 year
period, 49 species of weeds and 7
species of contaminants were found
(corn, soybean, annual sunflower,
seed millet (Panicum miliaceum L.),
seed buckwheat, seed alfalfa (Medi-
cago sativa L.), clover meadow
(Trifolium pretense L.). All species
of plants were divided into three
groups: early and late spring; win-
tering, winter and biennial; peren-
nial. There were assigned 27 species
to the group of early and late spring
weed plants of: S. glauca, S. viri-
dis, E. crus-galli, Chenopodium hy-
bridum L., C. album, A. retroflexus,
Solanum nigrum L., Portulaca olera-
cea L., G. tetrahit, Fumaria officina-
lis L., A. artemisiifolia, P. lapathi-
folium, Polygonum aviculare L.,
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S. annua, F. convolvulus, Xanthium
strumarium L., Cyclachaena xanthi-
Jolia (Nutt.) Fresen., Malva neglecta
Wallr., Avena fatua L., Oxalis cor-
niculata L., S. oleraceus, Abutilon
theophrasti Medic., corn, soybeans,
annual sunflower, seed millet, seed
buckwheat.

The group of wintering, winter
and biennial weeds includes 17 spe-
cies: Lactuca serriola L., C. bursa-
pastoris, Delphinium consolida L.,
G. aparine, M. perforata, G. parvi-
flora, V. arvensis, Erigeron canaden-
sis L., Crepis tectorum L., Meland-
rium album (Mill.) Garcke, Carduus
acanthoides (L.) Pall., Medicago
lupulina L., Picris hieracioides L.,
Vicia villosa Roth., Conium macu-
latum L., Senecio vernalis Waldst.
et Kit. In addition, ephemeral
S. media is included in this group
of weeds.

The group of perennial weeds
was represented by 12 species:
C. arvense, S. arvensis, C. arvensis,
Plantago major L., Artemisia vul-
garis L., Ajuga genevensis L., T. of-
ficinale, Euphorbia virgata Waldst.
et Kit., Linaria vulgaris Mill., Achil-
lea millefolium L., alfalfa seed and
meadow clover.

It was established that the quan-
titative and species composition of
weed plants in spring barley crops
depended on the forecrop. Under
conditions of crop rotation, 47 spe-
cies of weeds and contaminants
were found in spring barley crops
after sugar beets (early and late
spring were 23 species or 48.9%;
wintering, winter and biennial were
14 species or 29.8%; perennial were
10 species or 21.3%), and after corn
for grain 4 + soybean ' were 50
species (early and late spring were
24 species or 48.0%; wintering, win-
ter and biennial were 16 species or
32.0%; perennial were 10 species
or 20.0%). During the cultivation
of spring barley in monoculture,
only 29 species of weed plants were
found (early and late spring were 19
species or 65.5%; wintering, win-
ter and biennial were 7 species or
24.1%; perennial were 3 species or
10.4 %). In general, during the pe-
riod of seven years of research, 18
species and 21 species (or 1.6 and
1.7 times) more weed plants were
found, respectively, in the sowing of
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spring barley in crop rotation after
sugar beets and corn for grain % +
soybean % in monoculture. Among
the weed plants, vigorous species
prevailed.

It should be noted that the quan-
titative composition of weed plants
in spring barley crops differed
depending on the forecrop, but
S. glauca, E. crus-galli, C. album,
A. retroflexus, S. nigrum, P. ole-
racea, G. tetrahit, A. artemisiifolia,
P. lapathifolium, S. annua, F. con-
volvulus, X. strumarium, C. xanthifo-
lia, M. neglecta, P. aviculare, A. fa-
tua, S. oleraceus, L. serriola, C. bur-
sa-pastoris, D. consolida, G. aparine,
M. perforata, V. arvensis, M. album,
C. arvense, S. arvensis, C. arvensis.

In addition to the mentioned
species of crops, O. corniculata,
buckwheat, A. theophrasti, S. media,
P. major, A. millefolium were weeded
after sugar beets; and after corn for
grain %4 + soybeans Y, C. hybridum,
corn, C. tectorum, C. maculatum,
S. vernalis, E. virgata, L. vulgaris.

Compared with other forecrops,
S. viridis, soybeans were not detec-
ted in spring barley crops after su-
gar beets; and after monoculture of
spring barley, F. officinalis, annual
sunflower, seed millet, G. parviflora,
E. canadensis, C. acanthoides, alfal-
fa hops, P. hieracioides, V. villosa,
A. vulgaris, A. genevensis, T. offici-
nale, alfalfa, meadow clover.

According to the generalized
seven-year data, in spring barley
sowings in the crop rotation after
sugar beets and corn for grain %
+ soybeans !4, the main species of
weeds (the proportion of occurrence
of the species from 71 to 100%) oc-
cupied 27.7 and 22.0% of the total
species composition of weeds, re-
spectively, and in monoculture of
spring barley 27.6%. The distribu-
tion of the main species of weeds
by agrobiological groups after sugar
beets, corn for grain % + soybeans
% and spring barley (control) was,
respectively: early spring, 38.5; 27.3,
and 12.5% of the total number of
main weeds against the background
of the forecrop; late spring, 46.1;
54.5, and 62.5%; perennial root-
sprouting, 15.4; 18.2, and 25.0%
(Table 1).

It was found that among the
main species of weed plants in
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the spring barley crops, S. glauca,
FE. crus-galli, S. nigrum, A. retrofle-
xus, C. arvense and C. arvensis oc-
curred after the studied forecrops.
Also, in addition to the specified
species, the main weeds in the crops
were: after sugar beets, C. album,
A. artemisiifolia, P. lapathifolium,
S. annua, F. convolvulus, M. neglec-
ta, P. aviculare; after corn for grain
¥ + soybean %, C. album, A. ar-
temisiifolia, P. lapathifolium, S. an-
nua, X. strumarium; after monocul-
ture of spring barley, X. strumarium,
A. fatua.

Annually, the main weeds in
spring barley crops were: after sugar
beets, S. glauca, E. crus-galli, C. al-
bum, A. retroflexus, S. nigrum and
C. arvensis; after corn for grain ', +
soybeans Y, S. glauca, E. crus-galli,
S. nigrum, C. arvense and C. arvensis.

1
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Among the main weeds, the
largest total shares in terms of do-
minance and subdominance in
spring barley crops were found: after
sugar beets, S. glauca (58%), A. ret-
roflexus (72%), S. nigrum (43%); af-
ter corn for grain ' + soybean ',
S. glauca (57%), E. crus-galli (57%),
S. nigrum (712%), C. arvense (71%);
after monoculture of spring barley,
S. glauca (72%), E. crus-galli (71%),
C. arvense (57%).

The ability of A. fatua to rapidly
spread in spring barley crops in
monoculture should be noted sepa-
rately. In particular, this weed was
first discovered in a monoculture of
spring barley in 2013 and was classi-
fied as a related species (asectators),
and starting from 2017, it took one
of the dominant positions in crops.
On the other hand, A. fatua did not

1. Species composition of the main weeds in spring barley crops grown
after different forecrops, 2011—2017

The share of occurrence and dominance of weeds in the
segetal grouping after forecrops, %
o R 5
Species of weeds sugar beets grain co:n Va+ spring barley
soy V2
d|s | a b3 d| s | a b3 d| s |[a]|ZX

Setaria glauca (L.) Beauv. 29129 |42 (100 | 14 (43|43 |100| 43|29 14| 86
Echinochloa crus-galli (L) Roem.et | | /[ ac [ 100 43| 14 143 | 100157 | 14| 15 | 86
Schult.
Chenopodium album L. 29 - [71)1100 |29 - |57|8 | - | -| - | -
Amaranthus retroflexus L. 43 (29|28 (100 - | 14|57 | 71 - [14]72]| 86
Solanum nigrum L. 43 | - | 57 (100 43|29 |28 |100]| - - |71 |7
Ambrosia artemisiifolia L. - 114|728 | - |14 |57 | 71 - - - -
Polygonum lapathifolium L. - 129|142 | 7N -1 -18 |8 | -|-|-1-
Stachys annua L. - (|57 | -|-17 |71 |-]-1-]-
Fallopia convolvulus (L.) A. Love - - |71 7 - - - - - - - -
Xanthium strumarium L. - - - - - - |71 7 - - | 71| 7
Malva neglecta Wallr. - - |18 | 8 | - - - - - - - -
Polygonum aviculare L. -1 -18 |8 | - -] - - - -1 -1-
Avena fatua L. -1 -1 - - - -1 - -1 - |[577
Cirsium arvense (L.) Scop. 14 | 57 | 71 141571291100 - | 57| 14| 71
Convolvulus arvensis L. - | - 100(100| - | - |100[100| - | - |100| 100
Note: d — dominant species;

s — subdominant species;

a — asectators (associated species);

¥ — occurrence of a species (sum of d, ¢, a);

"-" — the species did not have a dominant influence or had a share of occurrence less
than 71%

Quarantine and Plant Protection

17




have a similar distribution during
the cultivation of spring barley in
crop rotation.

In general, during the indicated
period of research (Table 2), nine
types of weeding were formed in
spring barley crops: dicotyledonous
short-year, cereal annual-dicotyle-
donous short-year, dicotyledonous
short-year-cereal annual, cereal an-
nual-root-sprouting, cereal annual-
dicotyledonous short-year-root-
sprouting, dicotyledonous short-
year-root-sprouting-cereal annual,
dicotyledonous short-year-cereal
annual-root-sprouting, cereal an-
nual-root-sprouting-dicotyledonous
short-year, root-sprouting-cereal
annual-dicotyledonous short-year.

It was established that the types
of weediness in spring barley crops
differed depending on the forecrop.
In the total mass of weeds in crops,
after sugar beets, dicotyledonous
short-year species were found the
most, and the second place was
occupied by annual cereal species.
In the monoculture of spring bar-
ley, cereal annual weeds were in
the first place by mass each year,
and mostly perennial root-sprouting
were in second place. Against the
background of the forecrop, corn
for grain 4 + soybean %, the type
of weediness was different almost
every year.

It was established that the level
of weediness of spring barley crops
depended less on the forecrop and
more on the year of research. Al-
though in the last two years of re-
search (2016 and 2017), the level of
weediness was higher when spring
barley was grown in a monoculture,
compared to when the crop was
grown in crop rotation after sugar
beets and corn for grain % + soy-
beans 4 (Table 3).

CONCLUSIONS

In the Eastern Forest-Steppe
of Ukraine, a total of 56 species of
weed plants were found in spring
barley crops. During the cultivation
of the crop in a stationary field,
fixed nine-course-fallow-grain-
row crop rotation after sugar beets,
47 species were found (48.9% were
early and late spring; 29.8% were
wintering, winter and biennial, and
21.3% were perennial); of them,

13 species are classified as the main
ones (Setaria glauca, Echinochloa
crus-galli, Chenopodium album,
Amaranthus retroflexus, Solanum
nigrum, Ambrosia artemisiifolia, Po-
lygonum lapathifolium, Stachys an-
nua, Fallopia convolvulus, Malva
neglecta, Polygonum aviculare, Cir-
sium arvense, Convolvulus arvensis).
50 species (48.0; 32.0, and 20.0%)
were found in spring barley crops
in crop rotation after corn for grain
¥ + soybean "2, of which 11 spe-
cies were the main ones (. glauca,
E. crus-galli, C. album, A. retro-
fexus, S. nigrum, A. artemisiifolia,
P. lapathifolium, S. annua, Xanthium
strumarium, C. arvense, C. arvensis).
During the cultivation of spring bar-
ley in monoculture, 29 species were
found (65.5, 24.1, and 10.4%, re-
spectively), of which 8 species are
the main ones (S. glauca, E. crus-
galli, A. retroflexus, S. nigrum,
X. strumarium, Avena fatua, C. ar-
vense, C. arvensis). After sugar beets,
the largest share of dominance and
subdominance (total) was recorded
in A. retroflexus (72%), after corn
for grain %4 + soybeans ', S. ni-
grum (72%) and C. arvense (71%),
in monoculture, S. glauca (72%)
and E. crus-galli (71%). The type
of weediness depended on the fore-
crop, and the level of weediness de-
pended on the year of research.
Therefore, the weediness of

spring barley crops depends on
the forecrop, which must be taken
into account by agricultural pro-
ducers in modern crop cultivation
technologies. In the future, the in-
fluence of different tillage methods
and fertilization system on the
weediness of spring barley crops in
the conditions of the zone should be
investigated.

Funding: The investigations was
carried out at the expense of the
budget of the Plant Production In-
stitute named after V.Ya. Yuriev of
the National Academy of Sciences
(«0111U003378 «Develop theoreti-
cal bases for effective regulation of
weediness of field crops under mo-
dern land use in the conditions of
the north-eastern part of the Left
Bank of Ukraine»; «0116U001051»
Methodological approaches for as-
sessing the impact of elements of
cultivation technology in the system
of long-term crop rotation»).

Conlflict of interest: the authors
declare no conflict of interest.

REFERENCES

1. Protsenko D.S., Padusenko A.O. (2019).
Efektyvnist vyrobnytstva yachmeniu v Ukraini:
stan, problemy ta perspektyvy. [Efficiency of
barley production in Ukraine: state, problems
and prospects]. Visnyk studentskoho naukovoho
tovarystva, 2, 118-121. (in Ukrainian).

2. Pelekh L.V. (2018). Otsinka shkodo-

2. Type of weediness of spring barley crops during cultivation
after different forecrops

Ayear of Forecrop
research sugar beets grain corn %2 + soy %2 spring barley
. Dicotyledonous short-year-
2011 Dicotyledonous short- cereal annual-root. ) Cereal annual-
year-cereal annual ; dicotyledonous short-year
sprouting
Cereal annual- Cereal annual-root- Cereal annual-
2012 dicotyledonous short-year | sprouting-dicotyledonous | dicotyledonous short-year-
-root-sprouting short-year root-sprouting
2013 Dicotyledonous short- arr?r?:_aslf)é?cl:)ttmlg;jcgr:iﬂs Cereal annual-root-
year-cereal annual Y sprouting
short-year
Dicotyledonous short-year-
. Cereal annual-root-
2014 Dicotyledonous short-year cereal annual-root- ;
" sprouting
sprouting
Dicotyledonous short- Dicotyledonous short-year Cereal annual-
2015 root-sprouting-cereal .
year-cereal annual dicotyledonous short-year
annual
Cereal annual- Cereal annual- Cereal annual-root-
2016 dicotyledonous short-year | dicotyledonous short-year- | sprouting-dicotyledonous
root-sprouting root-sprouting short-year
Dicotyledonous short- Dicotyledonous short-year- Cereal annual-root-
2017 year-root-sprouting -cereal cereal annual-root- sprouting-dicotyledonous
annual sprouting short-year

KapanmuH i 3axucm pocnux

Nel(272), 2023




3. The level of weediness of spring barley crops during cultivation chynnosti burianiv na ahrofitotsenozi yaroho
after different forecrops yachmeniu metodom spriazhenoi vehetatsii.
Silske hospodarstvo ta lisivnytstvo, (9), 59-67. (in
Forecrop Ukrainian).
A year of research B 3. Zuza V.S. (2022). Herbolohiia. Kharkiv:
sugar beets 9’:;";‘"" :/’ * spring barley KP «Miskdruk», 468 p. (in Ukrainian).
ybean V2

4. Melander Bo, McCollough Margaret R.
2011 Average Average Average (2020). Influence of intra-row cruciferous surro-
2012 St A A gate weed growth on crop yield in organic spring
rong verage verage cereals. Weed Research, 60(6), 464-474. https://

2013 Average Average Average doi.org/10.1111/wre.12452
2014 Weak Weak Weak 5. Vavrynovych O.V., Kachmar O.I., Du-

bytskyi O.L., Dubytska A.O. (2018). Vplyv
2015 Weak Weak Weak sivozminnoho faktora na herbolohichnyi stan
posiviv zernovykh ta zernobobovykh kultur.
[The influence of the crop rotation factor on the
2017 Average Weak Very strong herbological condition of grain and leguminous
crops]. Zakhyst i karantyn roslyn, 64, 24-33.
https://doi.org/10.36495/1606-9773.2018.64.24-
33 (in Ukrainian).

6. Zuza V.S., Shekera S.Iu. (2015). Dynamika
komponentiv ahrofitotsenoziv posiviv yachme-
niu yak proiav yikh konkurentsii. [Dynamics of
components of agrophytocenoses of barley crops
as a manifestation of their competition]. Visnyk
Kharkivskoho natsionalnoho ahrarnoho univer-
sytetu. Zemlerobstvo, (1), 93-104. (in Ukrainian).

7. Tykhonova O.M., Masyk I.M., Korovia-
kova T.O. (2012). Osoblyvosti heneratyvnoho
rozmnozhennia rozpovsiudzhenykh vydiv buria-
niv u posivakh zernovykh kultur. [Peculiarities of
generative reproduction of common weed spe-
cies in grain crops]. Visnyk Sumskoho natsional-
noho ahrarnoho universytetu. Seriia «Ahronomiia
i biolohiia», 2(23), 6-13. (in Ukrainian).

8. Shuvar I., Korpita H., Binert B., Boiko I.
(2019). Formuvannia herbolohichnoho stanu
ahrotsenozu korotkoi rotatsii Zakhidnoho Liso-
stepu Ukrainy. [Formation of the herbological
state of short rotation agrocenosis of the West-
ern Forest-Steppe of Ukraine]. Visnyk Lvivskoho
natsionalnoho ahrarnoho universytetu. Ahro-
nomiia, 23, 97-102. https://doi.org/10.31734/
agronomy2019.01.097 (in Ukrainian).

9. Odarchenko O.M., Tanchyk S.P. (2016).
Zaburianenist posiviv yachmeniu yaroho za
polytsevoho ta «nulovoho» obrobitkiv gruntu
v Pravoberezhnomu Lisostepu Ukrainy. [The
contamination of spring barley crops under
shelf and «zero» tillage in the Right Bank For-
est Steppe of Ukraine]. Karantyn i zakhyst roslyn,
[Quarantine and Plant Protection], (2-3), 9-11.
(in Ukrainian).

10. Shuvar 1.A., Korpita H.M. (2017).
Kontroliuvannia zaburianenosti ahrotsenoziv
yachmeniu yaroho i kartopli v zakhidnomu Liso-
stepu. [Controlling weediness of agrocenoses of
spring barley and potatoes in the western forest-
steppe]. Zbirnyk naukovykh prats NNTs «Instytut
zemlerobstva NAAN», 4, 65-74. (in Ukrainian).

11. Tsvei Ya.P, Tyshchenko M.V., Filonen-
ko S.V. (2018). Monitorynh zaburianenosti po-
siviv silskohospodarskykh kultur u lantsi zerno-
buriakovoi sivozminy u vyrobnychykh umovakh.
[Monitoring of weediness of agricultural crops
in the beet crop rotation chain under produc-
tion conditions]. Visnyk Poltavskoi derzhavnoi
ahrarnoi akademii, (1), 23-30. https://doi.
org/10.31210/visnyk2018.01.03 (in Ukrainian).

12. Seibutis V., Deveikyte I. (2006). The influ-
ence of short crop rotations on weed community
composition. Agronomy Research, 4, (Special is-
sue), 353-357.

13. Vavrynovych O.V. (2015). Vplyv roz-
mishchennia yachmeniu yaroho v korotkorotat-
siinykh sivozminakh ta dobryv na potentsiinu
zaburianenist gruntu. [The influence of place-
ment of spring barley in short-rotation crop

2016 Strong Strong Very strong

Net (272), 2023 Quarantine and Plant Protection 19



I

{ I
Scientific research ‘ﬁB

rotations and fertilizers on potential soil pollu-
tion]. Zbirnyk naukovykh prats NNTs «Instytut
zemlerobstva NAAN», 1, 3-9. (in Ukrainian).

14. Pelekh L.V. (2018). Osoblyvosti dynami-
chnykh zmin zaburianenosti ahrofitotsenozu
yaroho yachmeniu za zminy systemy osnovnoho
obrobitku gruntu. [Features of dynamic changes
in weediness of spring barley agrophytocenosis
due to changes in the main tillage system]. Sil-
ske hospodarstvo ta lisivnytstvo, (8), 44-52. (in
Ukrainian).

15. Zuza V.S., Shekera S.Iu. (2016). Efek-
tyvnist herbitsydiv u kontroliuvanni burianiv v
posivakh yachmeniu. [Effectiveness of herbicides
in controlling weeds in barley crops]. Karantyn i
zakhyst roslyn, [Quarantine and Plant Protection],
(2-3), 52-54. (in Ukrainian).

16. Shekera S.Iu., Zuza V.S. (2016). Efek-
tyvnist herbitsydiv proty ambrozii polynolystoi
v posivakh yachmeniu. [Effectiveness of herbi-
cides against ragweed in barley crops]. Visnyk
Kharkivskoho natsionalnoho ahrarnoho univer-
sytetu, Zemlerobstvo, (1), 163-169. (in Ukrai-
nian).

17. Yaroshenko L.M. (2011). Znyshchen-
nia dvodolnykh burianiv u posivakh yaroho
yachmeniu. Zastosuvannia Hranstaru Pro 75,
v.h. v systemi kontroliu sehetalnoi roslynnosti na
posivakh yaroho yachmeniu v Lisostepu Ukrainy.
[Destruction of dicotyledonous weeds in crops
of spring barley. Application of Granstar Pro 75,
v.g. in the control system of segetal vegetation
on spring barley crops in the Forest Steppe of
Ukraine]. Karantyn i zakhyst roslyn, [Quarantine
and Plant Protection], (5), 10-14. (in Ukrainian).

18. Hanhur V.V., Sokyrko P.H., Len O.I.
(2011). Zaburianenist ta volohozabezpechenist
posiviv yachmeniu yaroho zalezhno vid sposobiv
obrobitku gruntu. [Pollution and moisture avail-
ability of spring barley crops depending on the
methods of soil cultivation]. Visnyk Poltavskoi
derzhavnoi ahrarnoi akademii, (4), 32-35. (in
Ukrainian).

19. Chernelivska O.O., Dziubenko I.M., Na-
konechnyi V.O. (2018). Vplyv osnovnoho obro-
bitku gruntu ta systemy udobrennia na produk-
tyvnist yachmeniu yaroho. [The influence of
the main tillage and fertilization system on the
productivity of spring barley]. Kormy i kormovy-
robnytstvo, 85, 76-81. (in Ukrainian).

20. Davydenko H.A., Mukha L.V. (2010).

Udoskonalennia osnovnoho obrobitku gruntu za
vyroshchuvannia yaroho yachmeniu pislia ster-
novoho poperednyka. [Improvement of the main
tillage for the cultivation of spring barley after the
stubble predecessor]. Visnyk Sumskoho natsional-
noho ahrarnoho universytetu. Seriia «Ahronomiia
i biolohiia», 10(20), 19-24. (in Ukrainian).

21. Pelekh L.V. (2019). Otsinka herbolohich-
noi sytuatsii ahrofitotsenozu yachmeniu yaroho
za riznykh poperednykiv v umovakh doslidnoho
polia VNAU. [Assessment of the herbological sit-
uation of agrophytocenosis of spring barley un-
der different predecessors in the conditions of the
experimental field of VNAU]. Silske hospodarstvo
ta lisivnytstvo, (14), 172-183. (in Ukrainian).

22. Zuza V.S., Hutianskyi R.A. (2012). Her-
bolohichnyi monitorynh poliv silskohospodar-
skykh pidpryiemstv, [Herbological monitoring
of fields of agricultural enterprises]. Kharkiv:
Mahda LTD, 22 p. (in Ukrainian).

'P.A. TyTaHcpKuii,

!C.I. Ilonos,

'H.B. KysbmeHKo,

’B.B. besmanbko

'THCTUTYT POCTMHHUIITBA

imeni B.A1. IOp’esa HAAH,

npocr. [epois Xapxosa, 142, M. Xapkis,
61060, Ykpaina

*[lep>xaBHUIT 610TeXHOMOTIYHIIT
YHiBEPCHUTET, BY/l. ATYEBCHKUX, 44,
M. XapkiB, 61002, Ykpaina

e-mail: 'rammale@ukr.net,
2bezpalkovalentyna@gmail.com

3a0yp’iHeHICTh MOCIBiB TIMEHIO IPOTO
3aJIeKHO BiJl KyIbTypHU-TIONIepeTHIKA
B Cxignomy Jlicocreny Ykpainu

Merta. Bushauumu 6udosuil  cknaod
Oyp’snis, ix OoMiHAHMHY POMbL MA 6CMAHO-
sumu mun i pieeHv 3a0yp’aHeHOCMi NoCi6i6
AUMEHIO P00 30 BUPOULYBAHHS NIC/A NO-
nepeoHuKie OypsaKu Uykposi, Kykypyosa Ha
3epHo Y2 + cos Y2 ma sumine Apuil 6 ymosax
Cxionoeo JTicocmeny Yxpainu. Merogm. [Jo-
CTLOJNCEHHA NPOBOOUTU WTIAXOM MAPULPYM-
HUX 06CmexnceHt y NonvoBuUx 00CIi0ax, pos3-
MileHUx 8 cmayioHapHiil 0e TMuninvHiil
napo-3epHo-npocantiil Ci6O3MiHi ma 6 MOHO-

KapaHmuH i 3axucm pocaux

Kynomypi sumento spozo. Pesynbratu. JJocni-
Oxncerramu 2011—2017 pp. y nocisax sumeHio
APO20 BUSAEIEHO 56 614016 OYP THOBUX POCTUH.
B ymosax cisosminu Ha nonsgx Kynvmypu nic-
78 OYPAKI6 UyKPOBUX i KYKYpyO3u HA 3epHO V2
+ coi Y2 suseneno 6ionosiono 47 i 50 eudis,
a 6 moHokynvmypi — 29 eudis. Hatibinvuioro
KinvKicmio npedcmasnemi Api panui ma nizmi
6yp’anosi pocnunu (48,0—65,5%), a opyze i
mpeme micuys 3atimanu, 6i0no6ioHo, 3UmyoUi,
o3umi ma 0sopiuni (24,1—32,0%) i 6azamo-
piuni (10,4—21,3%). OcnosHumu eudamu
6yp’anis y nocisax sumenio spoeo Oynu: nicas
bypakie uykposux — Setaria glauca, Echino-
chloa crus-galli, Chenopodium album, Ama-
ranthus retroflexus, Solanum nigrum, Ambro-
sia artemisiifolia, Polygonum lapathifolium,
Stachys annua, Fallopia convolvulus, Malva
neglecta, Polygonum aviculare, Cirsium ar-
vense, Convolvulus arvensis; nicns xykypyosu
Ha 3epHo Y2 + coi' 5 — S. glauca, E. crus-galli,
C. album, A. retroflexus, S. nigrum, A. artemi-
siifolia, P. lapathifolium, S. annua, Xanthium
strumarium, C. arvense, C. arvensis; nicis
Aumento Apoeo — S. glauca, E. crus-galli,
A. retroflexus, S. nigrum, X. strumarium, Av-
ena fatua, C. arvense, C. arvensis. Y nocisax
AUMEHIO AP020 HAUGIMLWA YACKA OOMIHY-
8amHs i cy6oominysanua (cymapro) 6yna:
nicna 6Gypaxie uykposux — 6 A. retrofle-
xus (72%); nicna kykypyosu Ha 3epHo % +
coi 2 — y S. nigrum (72%) i C. arvense (71%);
y moHokymemypi — S. glauca (72%) ma
E. crus-galli (71%). Tun 3a6yp’anenocmi noci-
816 STUMEHIO APO20 3A7eNH A8 6i0 nonepedHuKa,
a pieenv 3a0yp’sHenocmi — 8i0 PoKy 00CTi-
Oxcerv. BucHoBKM. Bematosneno, uio 6 ymo-
sax Cxionozo Jlicocmeny Ykpainu kynvmypa-
nonepedHUK Cymmeso NaU6ae HA 6UO0BULL
cKn1a0 Oyp sIHie, ix OOMIHAHMHY PO A MUn
3a0yp’THEHOCMNI NOCiBI6 AUMEHIO APORO.
AYMIHD ApHit; 6yp’AHOBI POCIMHY; BU-
BOBMII CKIaJ; MOMEPeIHIKY; CiBO3MiHa
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