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INTRODUCTION

Effective weed management strategies are 
crucial for realizing the potential of agriculture in 
preserving ecosystem integrity and biodiversity, 
upon which we depend. The productivity of agri-
cultural crops largely depends on the cleanliness 
of the crop agroecosystem. Maize cultivation re-
quires diligent weed monitoring to achieve high 
yields. This is because maize crops, during their 
initial ontogenetic stages, slowly accumulate bio-
mass and are unable to compete effectively with 
weeds for essential life factors [Farhood et al., 
2015; Karbivska et al., 2022a]. Weeds quickly 
cover the bare surface of the field due to the pro-
longed emergence of crop seedlings – 7–10 days 
after sowing (for early planting dates), and the 
wide row spacing of 70 cm. Mass germination of 

weeds up to the 3–5 leaf stage of maize poses a 
threat to its normal growth and development. The 
dense cover of fast–growing weeds over the cul-
tivated crop surface leads to shading, resulting in 
solar “starvation” of maize seedlings [Hutianskyi 
et al., 2022; Mishchenko et al., 2024]. 

The new paradigm suggests that weeds re-
duce yield by altering crop development rather 
than through direct competition for resources – at 
least in well–managed agroecosystems. Specifi-
cally, weeds reduce yield by initiating signaling 
processes early in the vegetative stage, shifting 
crop development from growth to defense, in-
cluding responses to far–red light [Horvath et 
al., 2018; Horvath et al., 2022; Horvath et al., 
2023]. Weeds quickly induce stress responses in 
maize, triggered when plants perceive a decrease 
in the ratio of red to far–red light, caused by the 
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reflection of far–red light and absorption of red 
light by chlorophyll in neighboring weed plants 
[Legris et al., 2017; Casal et al., 2018; Horvath 
et al., 2019; Fernández–Milmanda et al., 2021].

Seeds detect weeds through chemical signals 
emitted by weeds [Ninkovic et al., 2019; Li et 
al., 2020; Huber et al., 2021]. Some weeds pro-
duce allelochemicals that can act as growth in-
hibitors of agricultural crops [Malinovsky et al., 
2017; Kong et al., 2018; Tykhonova et al., 2021]. 
Overall, in agro–phytocenoses, a specific group 
of autotrophic weeds emerges, which, by compet-
ing with the main crop, significantly reduce yield 
and quality of the produced products [Dvorak, 
2015; Kovalzhy et al., 2024]. With the intensive 
spread of agroecosystem contaminants, especial-
ly in moist years, the economic costs of weed 
control increase substantially [Price, 2013; McEr-
lich, 2013; Petit et al., 2018]. Highly competitive 
weed species such as common lambsquarters, 
field bindweed, white goosefoot, and prostrate 
pigweed most strongly suppress the development 
of cultivated plants, reducing their yield and in-
creasing the cost of the produced products [Petit 
et al., 2018; Hryhoriv et al., 2021].

A highly effective factor influencing weed 
development is dense green manureping with 
well–selected plants that provide high competi-
tion to weeds throughout their cultivation period. 
Intermediate green manures of oilseed radish are 
competitive to weeds, the suppression of which 
we evaluated in our studies of green manure in-
corporation methods.

MATERIAL AND METHODS

The research was conducted in the conditions 
of the Left–Bank Forest–Steppe of Ukraine in 
a stationary field experiment at the Department 
of Agrotechnologies and Soil Science based on 
the organic field of the Sumy National Agrarian 
University (50.881° N, 34.769° E). The soil of 
the research plot is typical chernozem, medium 
loamy, with low humus content in the forest, with 
humus content according to Tyurin of 3.2%, me-
dium NPK content: mobile phosphorus content of 
11.7–12.6, exchangeable potassium of 12.2–13.9 
mg. 100 g-1 soil according to Chirikov, and hydro-
lyzable nitrogen according to Kornfield in Con-
way’s cup – 16.5 mg. 100 g-1 soil. The reaction 
of the soil solution was determined potentiomet-
rically by Kappen and was close to neutral (pH 

5.9–6.2), and the hydrolytic acidity by Kappen 
was 1.2–1.4 mg/equivalent per 100 g soil.

The aim of our research was to compare the 
effectiveness of regulating potential and actual 
weed infestation in maize crops using methods of 
incorporating post–harvest oilseed radish green 
manures. The research tasks included studying the 
potential contamination of typical chernozem and 
actual weed infestation in maize crops after the 
application of post–harvest oilseed radish green 
manures and conducting different methods of pri-
mary soil tillage. Potential seed reserves were de-
termined by washing the soil on sieves, and actual 
reserves were determined quantitatively and by 
weight. Maize was sown in short crop rotations 
after winter wheat. The experimental scheme had 
the following factor gradations:

Factor A – nutritional background. 1. Control 
(return of crop residues of winter wheat); 2. Green 
manure background (intermediate oilseed radish 
green manure). Factor B – soil tillage. 1. Control 
(plowing to a depth of 25–27 cm) (PN–3–35); 
2. No–moldboard tillage to a depth of 25–27 cm 
(KLD–2.0); 3. No–moldboard tillage to a depth 
of 13–15 cm (AG–2.4); 4. No–moldboard tillage 
to a depth of 6–8 cm (AG–2.4).

Plot Establishment and Experimental Proce-
dures. Plot establishment in the experiment was 
conducted by splitting method. Post–harvest oil-
seed radish green manure seeding was carried out 
from 2019 to 2021 at the beginning of August 
immediately after winter wheat harvesting. Green 
manure was incorporated into the soil during fall 
tillage operations, as prescribed by the experimen-
tal scheme, at the end of October. Maize was culti-
vated in 2020–2022 according to the recommend-
ed technology for the location of the experiment. 
The area of each experimental plot was 59 m².

RESULTS AND DISCUSSION

One of the main issues in herbology is de-
termining the type of weed infestation in crops, 
the formation of which in maize agrocoenosis 
is influenced by its predecessor. In our research, 
winter wheat served as the predecessor of maize. 
After its harvest, at the time of main soil tillage, 
the type of weed infestation was determined to 
be low. In the control variant, the number of the 
specified group was 15.7 plants/m², with the ma-
jority of weeds belonging to the group of early 
spring annuals – 6.8 plants/m² (Table 1).
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Compared to the control, in the variant with 
intermediate oilseed radish green manure cultiva-
tion, a significant decrease in weed quantity and 
considerable redistribution of structural units of 
herbological analysis in favor of early spring an-
nuals were observed due to a significant decrease 
in the winter annuals group to 0.2 plants/m².

Structural analysis regarding weed mass for-
mation in the control variant indicated the forma-
tion of this indicator in the winter annuals group 
up to 18.2 g/m², while the mass of early spring 
annuals was significantly higher at 49.2 g/m² and 
late spring annuals at 32.7 g/m².

Overall, the intermediate green manure re-
duced both the mass and quantity of weeds by 
80.8 g/m² and 10.5 plants/m², respectively. The 
use of post–harvest green manures resulted in a 
reduction in the average weight per weed plant, 
thereby reducing their potential harmfulness to 
subsequent crop sowings.

Quantitative and weight indicators of weed 
infestation demonstrated that compared to the 

control, the highest significant decrease in both 
quantity and mass of early spring annuals was ob-
served against the background of the green ma-
nure – by 3.7 plants/m² and 29 g/m², respective-
ly, while the least difference in terms of quantity 
was observed in the winter annuals group – by 
2.1 plants/m², and in terms of mass in perennial 
weeds – by 12.1 g/m².

A moderate inverse linear correlation was es-
tablished between the amount of biomass formed 
by the oilseed radish green manure and the quan-
tity and mass of weeds in it, described by correla-
tion coefficients rpcs. = –0.75 and rg = –0.73, or de-
termination coefficients of 0.56 and 0.53, respec-
tively. After the incorporation of the intermediate 
green manure, during the restoration of spring 
vegetation, a uniform distribution of weed seeds 
in the soil root layer 0–30 cm was observed after 
plowing within 30–39 million seeds ha-1 (Table 2).

Compared to moldboard tillage, significant 
increases in the number of weed seeds in the up-
per soil layers 0–5 and 5–10 cm were noted for 

Table 1. Quantity and mass of weeds at the time of main soil tillage (average for 2019–2021)

Weed group

Number of eeeds Weed mass

Control*, pcs./
m2

Intermediate oilseed radish green 
manure

Control*, g/m²

Intermediate oilseed radish 
green manure

pcs./m2 % Before control g/m² % Before 
control

Annual early 6.8 3.1 –54.4 49.3 20.3 –58.8

Annual late 3.4 1.1 –67.6 32.7 9 –72.5

Overwintering 2.3 0.2 –91.3 18.2 2.2 –87.9

Perennial 3.1 0.9 –71.0 15.3 3.2 –79.1

Total 15.7 5.2 –66.9 115.5 34.7 –70.0

Note: *without post-harvest oilseed radish green manure seeding.

Table 2. Potential soil contamination under the influence of the green manure and its incorporation method during 
vegetation restoration (average for 2020–2022)

Experimental variant Soil layer, cm Total
Nutritional 

background Soil tillage 0–5 5–10 10–20 20–30 0–30

Without green 
manure

Plowing to 25–27 cm (control) 19.5 18.4 35.4 29.5 102.8

No-moldboard tillage to 25–27 cm 23.3 33.2 25.1 21.4 103.0

No-moldboard tillage to 13–15 cm 24.4 34.9 22.9 21.2 103.4

No-moldboard tillage to 6–8 cm 26.6 33.2 22.3 21.1 103.2

Green manure 
background

Plowing to 25–27 cm (control) 19.0 17.8 35.0 29.2 101.0

No-moldboard tillage to 25–27 cm 22.3 32.3 24.6 21.1 100.3

No-moldboard tillage to 13–15 cm 22.9 33.9 22.4 20.9 100.1

No-moldboard tillage to 6–8 cm 24.6 32.1 21.8 20.8 99.3

LSD*05 Green manure / Tillage 0.1/0.5 0.2/0.7 0.2/0.5 0.3/0.7 0.3/0.5

Note: *LSD – least significant difference.
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no–moldboard tillage by 3.3–7.1 and 14.3–16.5 
million seeds ha-1, respectively, with significant 
decreases in layers 10–20 and 20–30 cm (by 10.2–
13.2 and 8.1–8.5 million seeds ha-1). This is due 
to the absence of inversion and mixing of the en-
tire root–containing 0–30 cm soil layer under no–
moldboard tillage. Overall, there was a reduction 
in weed seed reserves by 0.7–1.7 million seeds ha-1 
with the replacement of plowing with no-mold-
board tillage on the green manure background.

When considering the influence of tillage 
depth, it was found that with shallow no–mold-
board tillage (6–8 cm), the largest weed seed 
reserves were formed in the 0–5 cm soil layer – 
26.6 and 24.6 million seeds ha-1. Weed seed re-
serves in the 10–20 cm and 20–30 cm layers were 
the lowest here – 21.1 and 20.8 million seeds ha-1, 
respectively. This is explained by the absence of 
mechanical loosening in the lower layers under 
shallow tillage.

During no-moldboard tillage at 13–15 cm soil 
depth, deeper mechanical loosening occurred, 
resulting in a significant decrease in weed seed 
quantity compared to previous tillage for both nu-
tritional backgrounds in the 0–5 cm soil layer by 
2.2 and 1.7 million seeds ha-1, respectively, and an 
increase in the 5–10 cm and 10–20 cm layers by 
1.7–1.8 and 0.6 million seeds ha-1, respectively.

The deepest no–moldboard tillage in the study 
provided the lowest potential soil contamination 
in the 0–5 cm soil layer – 24.4 and 22.3 million 
seeds ha-1, which was 0.6–1.1 million seeds ha-1 

less compared to no–moldboard tillage at depths of 
13–15 and 6–8 cm, respectively. Thus, increasing the 
depth of no-moldboard tillage contributes to reduc-
ing the potential contamination of the upper soil lay-
ers and reduces the likelihood of weed emergence, as 
also reflected in the publications of several scientists 
[Scherner et al., 2016; Karbivska et al., 2022b].

In our research, the depth of no-moldboard 
tillage closely correlated with the quantitative dis-
tribution of weed seeds in soil layers. A moderate 
inverse linear relationship (r = –0.75, r2 = 0.59) 
was established during vegetation restoration in 
the 0–10 cm soil layer and a high direct relation-
ship was observed in the 10–20 cm (r = 0.97, r2 
= 0.95) and 20–30 cm (r = 0.84, r2 = 0.71) layers.

Oilseed radish green manure on all tillage 
variants, compared to the non-green manure 
background, contributed to a significant reduction 
in potential weed infestation up to a depth of 20 
cm by 1.5–3.6 million seeds ha-1. In the 20–30 cm 
soil layer, potential contamination decreased by 
0.3 million seeds ha-1 (Table 1).

Overall, in the 0–30 cm soil layer, poten-
tial contamination decreased by 2.9–7.1 million 
seeds ha-1 due to the application of oilseed rad-
ish green manure. Increasing the biomass of oil-
seed radish reduces potential soil contamination, 
as evidenced by the inverse correlation between 
weed seed quantity and green manure biomass at 
a significance level of 71–74%.

It was found that when cultivating maize, 
potential soil contamination of the upper layers 

Table 3. Impact of green manure and tillage on weed quantity and mass dynamics in maize crops (average for 
2020–2022)

Experimental variant Weed quantity, plants Weed mass, g
Nutritional 

background Soil tillage At 
emergence

At appearance 
of tassels At harvest At 

emergence
At appearance 

of tassels At harvest

Without 
green 

manure

Plowing to 25–27 cm 
(control) 14.3 19.8 8.8 89.6 581.0 427.4

No-moldboard tillage to 
25–27 cm 15.7 22.6 9.7 91.0 662.8 470.2

No-moldboard tillage to 
13–15 cm 19.3 27.7 11.8 110.4 785.3 595.2

No-moldboard tillage to 
6–8 cm 22.5 32.9 14.8 125.9 942.5 650.6

Green 
manure 

background

Plowing to 25–27 cm 
(control) 8.3 15.0 3.8 84.9 534.7 262.4

No-moldboard tillage to 
25–27 cm 8.8 15.9 4.4 79.1 600.9 295.0

No-moldboard tillage to 
13–15 cm 13.5 21.7 6.8 98.3 721.8 355.8

No-moldboard tillage to 
6–8 cm 17.0 26.2 9.9 110.7 799.9 478.4

LSD05 Green manure / Tillage 0.5/0.6 1.0/1.4 0.5/0.7 1.9/2.7 27.7/39.1 20.9/29.3
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determined the actual weed infestation [Schern-
er et al., 2016; Voitovyk et al., 2023; Hryhoriv et 
al., 2024]. Since the lowest amount of upper layer 
weed seeds was observed in the variant with green 
manure incorporation by plowing, it is understand-
able that this variant also had the lowest quantity 
and mass of weeds in the crops – 8.8–19.8 plants/
m² and 89.6–581.0 g/m², respectively (Table 3). 
The variant with deep (25–27 cm) no–moldboard 
tillage was closest in actual weed infestation to 
plowing. The difference in weed quantity between 
them was insignificant. When cultivating maize 
after shallow (13–15 cm) no-moldboard tillage, 
the quantity increased significantly – by 5.0–20.8 
plants/m² and weed mass increased by 33.0–346.8 
g/m² compared to plowing and deep no–mold-
board tillage on both nutritional backgrounds.

Highest actual weed infestation when growing 
maize was observed with the shallowest no–mold-
board tillage at a depth of 6–8 cm; compared to oth-
er tillage methods, it significantly increased, both in 
terms of weed quantity – up to 17.0–32.9 plants/m², 
and their mass – up to 110.7–942.5 g/m².

The lowest weed quantity was recorded at 
the time of maize harvest – 8.8–11.8 plants/m², 
which was due to the fading of waves of their 
appearance. The lowest weed mass was found at 
the time of maize emergence – 84.9–125.9 g/m², 
which was associated with their short vegetation 
period, interrupted by mechanical loosening dur-
ing crop care. A moderate inverse correlation be-
tween actual maize crop weed infestation and the 
depth of no-moldboard tillage was established, 
specifically for weed quantity r = –0.68, and for 
their mass r = –0.66.

The reduction in weed population during 
maize cultivation under green manure was most 
pronounced with no–moldboard tillage at a depth 
of 25–27 cm (by 5.3–6.9 plants/m²), and weed 
mass reduction was most significant with the shal-
lowest tillage at 6–8 cm (by 15.2–172 g/m²). Un-
derneath maize, these no-moldboard tillage depths 
of 25–27 cm and 6–8 cm showed the strongest in-
verse correlation between green manure biomass 
and weed quantity, with r = –0.76 and –0.75, and 
their mass with r = –0.59 and –0.55.

The use of oilseed radish green manure led to 
a significant reduction in the quantity of all weed 
biological groups (by 0.2–4.5 plants/m²) and their 
mass (by 4–68 g/m²) during maize cultivation 
(Table 4). The use of green manure most effec-
tively reduced the quantity and mass of late spring 
weeds during maize cultivation – by 3.0–4.5 

plants/m² and 42–68 g/m² respectively, and the 
difference from the control background for peren-
nial weeds was minimal – 0.2–0.4 plants/m² and 
4–9 g/m². Replacing plowing with no–moldboard 
tillage increased the quantity and mass of weeds 
in maize crops mainly due to the spring and late 
spring groups. A negligible difference compared 
to plowing in quantity (0.1–0.9 plants/m²) and 
mass (2–24 g/m²) of weeds was observed with 
no–moldboard tillage at a depth of 25–27 cm.

When reducing the depth of no–moldboard 
tillage to 13–15 cm, a negligible increase in the 
quantity of winter (by 0.5–0.7 plants/m²) and per-
ennial (by 0.3–0.4 plants/m²) weeds and mass of 
perennial weeds (by 5–6 g/m²) was observed com-
pared to the plowing variant. With no–moldboard 
tillage at a depth of 6–8 cm, the quantity and mass 
of all weed biological groups significantly in-
creased under both nutritional backgrounds. The 
formation of the lowest weed infestation level in 
maize resulted in the highest crop yields – 7.7 and 
7.9 t ha-1 for plowing and no-moldboard tillage at 
a depth of 25–27 cm under the post–harvest oil-
seed radish green manure background (Fig. 1).

Reduction in the depth of no–moldboard 
tillage and the absence of intermediate oilseed 
radish green manure significantly reduced maize 
grain yield – by 0.5–1.0 t ha-1 and 1.5–1.8 t ha-

1, respectively. The economic threshold of weed 
infestation for maize ranges from 5–12 plants/m² 
for annuals to 2–4 plants/m² for perennials. Total 
maize yield losses in the presence of 50 plants/m² 
weeds in its crops range from 20 to 25%. With a 
higher level of infestation, yield losses can reach 
75% [Petit et al., 2018].

Without identifying and eliminating the pri-
mary causes of weed spread, taking into account 
phytocenotic interactions between plants, effec-
tive control of typical agrocenosis contaminants 
is impossible. It is known that weed spread in 
crops is directly determined by the potential seed 
reserves in the soil, gradually increasing, includ-
ing under the conditions of the Ukrainian Forest–
Steppe, reaching a level of 3–4 billion seeds ha-1 
in the soil layer of 0–30 cm [Santín-Montanyá 
et al., 2016; Melander et al., 2017]. One way to 
reduce weed seed reserves is to stimulate their 
germination and intensify processes of organic 
matter biological decomposition, which enhanc-
es soil microbiological activity [Cordeau et al., 
2017; Kolisnyk et al., 2024]. These processes are 
significantly activated by combining green ma-
nure background and no–moldboard soil tillage 
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[Kołodziejczyk, 2015; Kunz et al., 2016]. Sowing 
green manures during their vegetation suppresses 
annual weeds with dense vegetation cover, pre-
venting them from forming seeds [Jabran et al., 
2015; Jabran et al., 2016]. Green manure myc-
orrhiza and their incorporated biomass activate 
soil biota activity, including biological predators, 
intensifying predation on weed seeds, ultimately 
reducing their longevity and similarity in crops of 
subsequent crops [Voytovyk et al., 2024].

Integrated weed management currently does 
not include options based on biodiversity, en-
hancing biological weed regulation. Managing 
agrocenosis by enriching crop rotations with 
intermediate green manures creates biotic inter-
actions that can significantly alter weed species 
development at various stages of their life cy-
cle [Petit et al., 2018]. Through optimization of 
soil nutrient, water, and air regimes, green ma-
nures also stimulate the growth and development 
of cultivated plants, promoting their successful 
competition with weeds [Kołodziejczyk, 2015].

High weed control effectiveness of green 
manures and oilseed radish mulch has been 
demonstrated in studies by several researchers 
[Lawley et al., 2011; Kołodziejczyk, 2015]. Sci-
entific publications by researchers [Cordeau et 
al., 2017; Melander et al., 2017] substantiate the 
use of plowing as an effective element of crop 
cultivation technology, which evenly distributes 
weed seeds in the treated soil layer. Prolonged 
no–moldboard tillage concentrates the majority 
of similar weed seeds closer to the soil surface. 
In particular, shallow and surface tillage with disc 

implements leads to the accumulation of weed 
seeds mainly in the soil layer of 0–5 cm, while 
deep no–moldboard loosening with flat–cutting 
implements promotes their partial penetration 
deeper than 5 cm [Mishchenko et al., 2022; Kova-
lenko et al., 2024].

With plowing, fewer weed seedlings appeared 
in maize crops than with no-moldboard tillage. 
However, the application of modern agronomic 
measures – harrowing and inter-row cultivation 
– ensures effective removal of emerged weeds in 
maize crops. With timely destruction of growing 
weeds, no-moldboard tillage, compared to plow-
ing, creates conditions for more intensive reduc-
tion of potential soil contamination, which will 
subsequently determine the actual weed infesta-
tion of subsequent crops [Scherner et al., 2016; 
Karbivska et al., 2023].

Weed infestation in maize crops increased 
until mid–vegetation, with the appearance of the 
second wave of weeds, confirming the findings of 
other researchers [Armengot et al., 2016; Dvořák 
et al., 2016]. This is associated with maize’s low 
competitiveness against weeds, which in the first 
half of the vegetation period have optimal con-
ditions of moisture and warmth in the Ukrainian 
Forest–Steppe for the emergence and develop-
ment of their seedlings.

The obtained data indicate a decrease in the 
quantity and mass of annual grassy weeds on the 
oilseed radish green manure background, and 
such a change in weed infestation structure can 
be explained by the fact that oilseed radish, as a 
representative of the Brassicaceae family, contains 

Figure 1. Influence of nutrition background on maize grain yield for different methods of primary soil tillage, t ha-1
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glucosinolate compounds that hydrolyze to form 
toxins for annual grassy weeds [Jabran et al., 2015]. 

Some researchers emphasize that in order 
to achieve effective weed control, a weed con-
trol strategy that involves leaving mulch on the 
soil surface should be applied. Weed growth was 
significantly suppressed in the corn rows by the 
cover crops of common rye and annual ryegrass 
during the first 16 days after corn emergence. 
This effect had a decreasing trend until day 28. 
The inhibition of plant and weed growth from an-
nual ryegrass residues is due to the presence of 
phenolic acids and benzoxazolin-2(3H)-one in 
the filtrate extracts [Bezuidenhout et al., 2012]. 

Encouraging weed control results were ob-
tained when using hairy vetch mulch (Vicia villo-
sa Roth.). The cover crop of vetch formed a large 
biomass of mulch in September and provided the 
best weed control in the following spring. This 
vetch mulch reduces the need for soil tillage for 
a period of 1.5 to 2 years [Halde et al., 2014]. 
Sowing cover crop mixtures is more effective 
than single-species sowing. A steady, albeit de-
creasing, reduction in weed biomass is evident for 
some time after the cover crops are discontinued 
[Dong et al., 2024]. Deep no–moldboard tillage 
of the oilseed radish green manure background 
results in crop plantings having higher competi-
tiveness against weeds and better soil fertility pa-
rameters, forming significantly higher crop yields 
compared to plowing [Mishchenko et al., 2022; 
Radchenko et al., 2023].

Thus, the combined application of effective 
biodiversity regulation factors in crop rotation – 
post-harvest green manureping and no-moldboard 
tillage – provides conditions for reducing the devel-
opment and spread of weeds in maize agrocenosis.

CONCLUSIONS

Based on herbological monitoring of maize 
crops, it was found that the highest weed control 
effectiveness was achieved with post-harvest cul-
tivation of oilseed radish green manure and the 
application of no–moldboard tillage to a depth of 
25–27 cm. This option led to a significant reduc-
tion in potential soil contamination in the 0–30 
cm soil layer. No-moldboard tillage of the oilseed 
radish green manure background to a depth of 
25–27 cm resulted in the lowest weed seed con-
centration in the 0–10 cm soil layer compared to 
shallower tillage. The green manure background 

significantly reduced the quantitative-weighted 
weed infestation in maize crops. The actual weed 
infestation with deep no-moldboard tillage of 
the green manure background was at the level of 
plowing and significantly lower compared to shal-
low no-moldboard tillage. Conducting no–mold-
board tillage to a depth of 25–27 cm on the oilseed 
radish green manure background resulted in high 
agronomic efficiency, manifested by obtaining the 
highest maize grain yield in the study – 7.9 t ha-1.
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