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Abstract 
 
To establish the dependence of the influence of tillage and fertilization system in the conditions of short-rotation grain-
fallow-cultivated crop rotation on the degree of weediness of winter wheat is the aim of the paper. Field and laboratory 
methods were used. The research was carried out in a long-term out-station experiment of Veselopodilsk research and 
selection station, on typical low-alkalinized chornozem black soil. The use of combined tillage contributed to the growth 
of weediness of crops, where in the unfertilized version there were 50.3 pcs/m2, while using the plowing 46.8 pcs/m2 

were observed. When using the organic-mineral fertilization system 21.9 pcs/m2 in combined tillage, and 16.4 pcs/m2 in 
plowing were counted. When plowing post-harvest residues, an increase in the number of weeds was observed due to 
the use of plowing - 23.7 pcs./m2, and the use of combined tillage - 20.8 pcs/m2. Plowing contributed to the appearance 
of fewer weeds than in combined tillage, both in the unfertilized plot and with the use of organic-mineral fertilization 
system by 3.7 and 5.5 pcs/m2, respectively. Plowing of post-harvest residues on the background of mineral fertilizing 
during plowing increased by 2.9 pcs/m2 compared to combined tillage. The use of fertilizers significantly reduced 
weediness of crops, regardless of the type of tillage. 
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INTRODUCTION 
 
Winter wheat crops, without timely and 
qualified care, are affected by weeds due to 
their weak competitiveness in the early stages 
of plant development: from the two-leaf phase 
to the tillering phase in autumn, and from the 
spring tillering phase to the tube phase.  
Weeds in crops are always a limiting factor, as 
their presence slows down the growth and 
development of cultivated plants. 
In total, there are more than 1500 species in 
Ukraine, of which more than 300 are the most 
common and harmful (Manko, 2018; Zuza et 
al., 2018). 
Therefore, weediness of crops is one of the 
main problems in modern farming conditions, 
because in order to obtain high-quality products 
it is necessary not only to prevent the rapid 
development of segetal vegetation, but it is also 
important not to exceed the maximum pesticide 
load (Burda et al., 2004; Ivashchenko, 2018; 
Ivashchenko, 2016; Moshiur Rahman, 2017; 
Virginia Nichols, 2015).  

Along with the use of chemicals to control 
unwanted vegetation, it is also advisable to use 
mechanical measures (Barshtein et al., 2002; 
Zimdahl, 2013; Singh et al., 2012). Among the 
various methods of cultivation, plowing proved 
to be the most effective in controlling weeds of 
winter wheat crops in short-rotation crop 
successions, when 37.0 pcs/m2 of weeds were 
observed when it was used, compared with 
shallow cultivation - 119.3 pcs/m2, and flat 
cutter - 178.3 pcs/m2 (Tsvey et al., 2012).  
Crop weed control provides a timely response 
and elimination of possible problems. In order 
to successfully control the number of weeds it 
is necessary to have complete information on 
their quantitative and species composition. One 
of the means of control is the constant 
monitoring of the spread of weeds in crops. 
The degree of weediness of crops is primarily 
characterized by the phytocenotic ability of 
cultivated plants to suppress weeds, the 
peculiarity of soil and climatic conditions, 
technologies of growing crops and the degree 
of potential soil contamination (Kurdyukova et 
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al., 2018; Brainard et al., 2013; Creamer et al., 
2002; Singh et al., 2012).  
Weed germination, stand establishment, and 
subsequent growth are affected by the tillage 
processes (Clements et al., 1996). Changing 
weed flora under different tillage regimes calls 
for a change in management options. Weed 
infestation is a serious problem during initial 
years under conservation tillage, which causes 
a reduction in crop yield (Blackshaw et al., 
2001; Manko et al., 2019). On the other hand, 
some weed species may be suppressed in 
conservation tillage systems. For instance, 
wheat (Triticum aestivum L.) planting in no-till 
conditions reduced the seedling emergence rate 
of littleseed canarygrass (Phalaris minor Retz.), 
when compared with conventional plowing and 
sowing (Franke et al., 2007). In recent years, 
due to the increase in the area of organic land, 
the need for alternative methods of weed 
control is becoming more acute (Saracin & 
Vasile, 2015; Murimva et al., 2019). 
The aim of the research is to study the 
effectiveness of the impact of different tillage 
methods on the background of applying 
fertilizer systems in short-rotation grain-crop 
rotation in the conditions of the Left bank 
forest-steppe of Ukraine. 
 
MATERIALS AND METHODS 
 
The research was carried out in the conditions 
of unstable humidification of the zone of the 
Left-bank forest-steppe of Ukraine in the link 
of grain-fallow-cultivated short crop rotation of 
the out-station of Veselopodilsk research and 
selection station during 2015-2020. The soil of 
the experimental plots is typical low-
alkalinized low-humus medium-loam 
chernozem, which is characterized by the 
following agrochemical parameters of the 
arable soil layer: pH of the salt extract is 7.1-
7.5; humus according to Tyurin - 4.2-4.6%, 
supply of alkaline hydrolyzed nitrogen is 170-
180 mg/kg of soil, mobile phosphorus and 
exchangeable potassium (according to 
Machigin), 45.8-70.3 and 131.6-164.2 mg/kg of 
soil respectively. The scheme of the experiment 
provided for studying the influence of the type 
of tillage and fertilization system on crop 
rotation productivity and chernozem fertility. 
The following link of crop rotation was 

provided: black fallow, winter wheat, sugar 
beets, barley. N45P45K45 was applied to wheat, 
and the aftereffect of plowing post-harvest crop 
residues and 6.25 t/ha of manure per crop 
rotation was applied. The technology of 
growing winter wheat is generally accepted for 
the unstable moisture zone. The species 
composition of weeds was determined at the 
time of plant emergence into the tube using a 
guide. The research was conducted in 
accordance with the methodology of the field 
experiment and in accordance with the 
guidelines (Stupakov 1984; Lebid et al., 2008). 
 
RESULTS AND DISCUSSIONS 
 
Our research carried out in winter wheat crops 
in the short-rotation grain-fallow cultivation 
crop rotation, at the beginning of the 
emergence of plants into the tube, found both 
monocotyledonous and dicotyledonous segetal 
vegetation.  
Monocotyledonous weeds were represented 
only by yellow foxtail (Setaria glauca), and the 
composition of dicotyledons was more diverse: 
wintering, ephemerals, early and late spring, as 
well as perennial rhizomatous and rhizome 
weeds. The use of combined tillage contributed 
to the growth of weediness of crops, where on 
the unfertilized version there were 50.3 pcs/m2, 
while in using the plowing 46.8 pcs/m2 were 
observed. When applying the organic-mineral 
fertilization system, 21.9 pcs/m2 for combined 
tillage and 16.4 pcs/m2 for plowing were 
counted. When plowing post-harvest residues, 
an increase in the number of weeds was 
observed due to the use of plowing - 23.7 
pcs/m2, and the use of combined tillage - 20.8 
pcs/m2. The main representative of 
monocotyledons is the yellow foxtail (Setaria 
glauca). This late spring weed was most 
widespread in the unfertilized variant with the 
use of plowing - 5.7 pcs/m2, and with combined 
cultivation 0.3 pcs/m2. The use of organic-
mineral fertilization system together with 
plowing of post-harvest residues did not reveal 
a significant difference in the type of tillage, 
and was at the level of 0.7 pcs/m2 in combined 
tillage, and 0.4 pcs/m2 in plowing. 
The distribution of dicotyledonous weeds 
depended on both tillage and fertilization 
system. Wintering species of weeds are the first 
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to start their vegetation among dicotyledons. 
The most common were common buckthorns 

(Capsella bursa-pastoris) and field talaban 
(Thlaspi arvense).  
 

Table 1. Quantitative and species composition of weeds in winter wheat crops for the period  
of plants entering the tube under different fertilization systems and types of tillage, 2015-2020, pcs/m2 

Weeds 

combined tillage plowing 

сontrol 

6.25 t/ha of 
manu-re + 
N45 
P45K45 

post-harvest 
residues + 
6.25 t/ha of 
manure + 
N45P45K45 

сontrol 

6.25 t/ ha 
of manu-
re + N45 
P45K45 

post-harvest 
residues + 
6.25 t/ha of manure 
+ N45P45K45 

wintering 
Common buckthorn 

(Capsella bursa-pastoris) 1.4 1.9 1.4 0.2 0.8 1.5 

Field talaban (Thlaspi 
arvense) 2.0 1.6 0.7 8.2 1.3 4.7 

ephemerals 
Chickweed (Stellaria 

media) 8.3 4.6 4.3 0.7 1.0 1.3 

early spring 
Pig weed (Chenopodium 

album) 3.3 1.0 1.9 0.7 1.4 4.0 

Birch smartweed 
(Polygonum convolvulus) 7.2 3.7 3.7 3.6 2.9 2.9 

Common cockweed 
(Agrostemma githago) 4.9 2.0 0.8 4.9 - 0.3 

Common fumitory 
(Fumaria officinalis) 3.7 2.0 2.7 3.4 3.0 6.0 

late spring 
Common hemp nettle 
(Galeopsis tetrahit) 4.9 2.6 0.4 1.9 0.3 0.2 

Field tall buttercup 
(Anagallis arvensis) 9.1 0.3 1.6 11 0.7 - 

Common sagebrush 
(Amaranthusretroflexus) 1.7 0.7 1.0 - 0.7 - 

Yellow foxtail (Setaria 
glauca) 0.3 - 0.7 5.7 - 0.4 

perennial rhizomatous and rhizome 
Yellow field thistle 
(Sonchus arvensis) 0.7 0.7 - 1.1 0.3 - 

Field birch (Convolvulus 
arvensis) 0.9 - 0.7 0.4 0.7 1.0 

Common yarrow (Achillea 
millefolium) 0.9 0.8 0.6 2.3 0.3 0.8 

Other species 1 - 0,3 2.7 3.0 0.3 
Total monocotyledons 0.3 - 0.7 5.7 - 0.4 

Total dicotyledons 50.0 21.9 20.1 41.1 16.4 23.3 
Total weeds  50.3 21.9 20.8 46.8 16.4 23.7 

 
Common buckthorn in the unfertilized version 
was more common when using the combined 
tillage - 1.4 pcs/m2, and when plowing - 0.2 
pcs/m2. A similar dependence was observed 
with the use of organic-mineral fertilization 
system - 1.9 pcs/m2 in combined tillage and 0.8 
pcs/m2 in plowing, which was 2.4 times more. 
When plowing the post-harvest residues on the 
background of organic-mineral fertilizer, the 
difference between the types of tillage was not 

observed, the abundance of weeds was at the 
level of 1.5 pcs/m2.  
Talaban field was more widespread when 
plowing, both on the unfertilized version - 8.2 
pcs/m2, and when plowing post-harvest 
residues on the background of organic-mineral 
fertilizer - 4.7 pcs/m2, in the combined tillage, 
there were 2.0 and 0.7 pcs/m2 respectively. 
After application of 6.25 t/ha of manure and 
N45P45K45 to winter wheat, no difference in 
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weediness, depending on cultivation, was 
observed - 1.6 pcs/m2.  
After wintering dicotyledons the ephemerals 
start spreading; the latter were represented by 
the chickweed (Stellaria media). It was most 
widespread in the conditions of combined 
tillage, where the unfertilized variant had 8.3 
pcs/m2, which was 11.9 times more per 
plowing, and 4.6 pcs/m2 were observed when 
using the organic-mineral fertilizer, which is 
4.6 times higher than plowing, and when 
plowing post-harvest residues on the 
background of organic-mineral fertilizer, the 
number of chickweed sprouts was 4.3 pcs/m2, 
which in the conditions of plowing was 1.3 
pcs/m2.  
Among the early springs, the most common are 
pig weed (Chenopodium album), birch 
smartweed (Polygonum convolvulus), common 
cockweed (Agrostemma githago), and common 
fumitory (Fumaria officinalis). Against the 
unfertilized background, the abundance of pig 
weed was greater than after combined tillage - 
3.3 pcs/m2, while for plowing it made 0.7 
pcs/m2. The use of organic-mineral fertilization 
system and plowing of post-harvest residues on 
the background of organic-mineral fertilizers 
contributed to the increase in the amount of 
segetal vegetation to the level of 1.4 and 4.0 
pcs/m2, respectively. The use of combined 
tillage contributed to the increase in the amount 
of birch smartweed, both on the unfertilized 
background - 7.2 pcs/m2, and in the version of 
using the organic-mineral fertilization system 
and its combination with crop residues - 3.7 
pcs/m2; the use of plowing provided 3.6 and 2.9 
pcs/m2, respectively. The distribution of the 
common cockweed depended on the cultivation 
and fertilization system in the crop rotation. 
Thus, if without the use of fertilizers the 
difference between the types of tillage was not 
observed - 4.2 pcs/m2, when using the organic-
mineral fertilizers in combined tillage 2.0 
pcs/m2 were counted, and when plowing post-
harvest residues on the background of applying 
the organic-mineral fertilizers - 0.8 pcs/m2 
were observed, and only 0.3 pcs/m2 - after 
plowing. The distribution of common fumitory 
on the unfertilized variant did not differ from 
tillage, but was at the level of 3.7 pcs/m2. After 
plowing the post-harvest residues on the 
background of organic-mineral fertilization 

there were 6.0 pcs/m2, and 3.0 pcs/m2 - when 
using organic-mineral fertilizer system. Among 
the late spring dicotyledonous weeds, the most 
common were: common hemp nettle 
(Galeopsis tetrahit), field tall buttercup 
(Anagallis arvensis), common sagebrush 
(Amaranthus retroflexus) and nightshade black 
(Solanum nigrum). Their distribution depended 
on both the type of tillage and the system of 
crop fertilization in crop rotation. Thus, a larger 
number of common hemp nettle was observed 
during the combined cultivation: without using 
fertilizers - 4.9 pcs/m2; by using the organic-
mineral fertilizers - 2.6 pcs/m2, and when 
plowing post-harvest residues on the 
background of the organic-mineral fertilization 
system - 0.4 pcs/m2. After plowing there were 
1.9; 0.3 and 0.2 pcs/m2, respectively. Field tall 
buttercups were widespread, both after 
combined cultivation and plowing. Without 
using fertilizers, 9.1 and 11 pcs/m2 respectively 
were counted, when applying 6.25 t/ha of 
manure + N45P45K45, 0.3 and 0.7 pcs/m2 were 
observed. When plowing post-harvest residues 
against the background of the organic-mineral 
fertilization system, segetal vegetation was 
observed only during combined cultivation - 
1.6 pcs/m2. Common sagebrush has spread due 
to the use of combined cultivation. Against the 
unfertilized background there were 1.7 pcs/m2, 
after applying the organic-mineral fertilizer 0.7 
pcs/ m2 were observed, and after plowing in the 
post-harvest residues together with 6.25 t/ha of 
manure + N45P45K45 there were 1.0 pcs/m2. 
During plowing, common sagebrush was 
recorded only in the version using the organic-
mineral fertilization system - 0.7 pcs/m2, which 
was on a par with the combined tillage. Black 
nightshade was widespread after plowing. 
Thus, if in conditions without using fertilizers a 
special difference in the types of cultivation 
was not observed - 1.0 and 0.7 pcs/m2, then  in 
case of using the organic-mineral fertilization 
system in plowing there were 2.0 pcs/m2, and 
when plowing post-harvest residues on the 
background of organic-mineral fertilizer there 
were 0.3 pcs/m2.  
Dicotyledonous plants were also represented by 
such rhizomatous and rhizome weeds as: 
yellow field thistle (Sonchus arvensis), field 
birch (Convolvulus arvensis) and common 
yarrow (Achillea millefolium). Yellow thistle 



201

was in a bigger amount after combined tillage, 
when 0.7 pcs/m2 were observed while using the 
organic-mineral fertilization system, which was 
twice as much as in plowing. In the variant 
without applying fertilizers, no difference was 
observed. Field birch inn the unfertilized 
variant was more common while using 
combined tillage - 0.9 pcs/m2 against 0.4 
pcs/m2 in plowing. And the application of 
organic-mineral fertilizers and plowing of post-
harvest residues contributed to the increase in 
the number of field birch - up to 0.7 and 1.0 
pcs/m2 respectively, while in plowing the post-
harvest residues in combined cultivation 0.7 
pcs/m2 were observed. Common yarrow on an 
unfertilized background became more common 
after plowing - 2.3 pcs/m2, while in combined 
tillage its number was 0.9 pcs/m2. When 
applying organic-mineral fertilization system, 
its number was greater after the combined 
tillage - 0.8 pcs/m2, which was 2 times more 
than after plowing. Plowing in of post-harvest 
residues with applying 6.25 t/ha of manure + 
N45P45K45 contributed to the development of 
yarrow, both in combined tillage - 0.6 pcs/m2, 
and in plowing - 0.8 pcs/m2, which was at the 
same level.  
 
CONCLUSIONS 
 
In winter wheat crops in short-rotation grain-
fallow-cultivated crop succession, by using 
combined tillage with organic-mineral fertiliza-
tion system, the abundance of weeds was 21.9 
pcs/m2, while in plowing 16.4 pcs./m2, against 
the background of plowing postharvest residues 
together with organic-mineral fertilizer, a larger 
number of weeds was observed during plowing 
- 23.7 pcs/ m2, while in combined cultivation 
there were 20.8 pcs/m2. 
Among the species composition of weeds, 
against the background of organic-mineral fer-
tilization and in combined tillage, the greatest 
abundance was observed in chickweed - 4.6 
pcs./m2; birch smartweed - 3.7 pcs/m2; 
common buckthorn - 1.9 pcs./m2; common 
hemp nettle - 2.6 pcs/m2, while in plowing 1; 
2.9; 0.8; 0.3 pcs/ m2 respectively. 
Plowing in of post-harvest residues, manure on 
the background of mineral fertilizers increased 
the abundance of field talaban up to 4.7 pcs/m2; 
pig weed - up to 4.0 pcs/m2; common fumitory 

- up to 6.0 pcs/m2. Whereas in combined tillage 
they made 0.7; 1.9 and 2.7 pcs/m2 respectively. 
Growing wheat on an unfertilized background 
increased the abundance of chickweed and 
birch smartweed in the combined cultivation up 
to 8.3 and 7.2 pcs/m2, while in plowing the 
made 0.7 and 3.6 pcs/m2. 
The use of plowing significantly reduced the 
abundance of pig weed and common hemp 
nettle, but enhanced the growth of field talaban 
and field birch. 
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