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A b s t r a c t

The aim of this 3-year field study was to evaluate the 
effect of some stubble crops and in-crop weed control methods 
on the species composition, number and air-dry weight of weeds 
in a wheat crop grown in short-term monoculture. The study was 
conducted in the period 2009-2011 in the Uhrusk Experimen-
tal Farm on mixed rendzina soil classified as very good rye soil 
complex. It included various types of stubble crops ploughed in 
each year (control treatment without cover crop, white mustard, 
lacy phacelia, a mixture of legumes – narrow-leaf lupin + field 
pea) and methods of weed control in spring wheat (mechanical, 
mechanical and chemical, chemical weed control). On average 
during the study period, all stubble crops used reduced the air-
-dry weight of weds in the treatments with mechanical weed 
management relative to the control treatment. Irrespective of the 
weed control method, the number of weeds in the wheat crop was 
significantly lower only after the ploughing in of white mustard. 
Mechanical weed management proved to be less effective in re-
ducing the number and dry weight of weeds compared to other 
weed control methods. The white mustard and legume mixture 
cover crops had a reducing effect on the number of weed spe-
cies in relation to the treatment without cover crops. The highest 
floristic diversity of weed communities was found in the spring 
wheat crop in which only mechanical weeding alone was used.

Key words: Triticum aestivum, number of weeds, air-dry 
weight of weeds, stubble crop, weed control

INTRODUCTION

The percentage of cereals in the crop structure 
is now more than 70% and, as a result of that, they are 
often grown in the same field year after year. This cau-
ses the occurrence of a number of negative phenomena, 
among others the deteriorated phytosanitary condition 
of plants and soil nutrient depletion. Increased weed

infestation and the compensation of troublesome spe-
cies are often a consequence of these adverse changes 
in agroecosystems caused by monoculture. The intro-
duction of cover crops is one of the methods of mi-
tigating the negative effects of continuous cropping 
(W o j c i e c h o w s k i , 1998). Growing cover crops 
as green manure that is ploughed in, which improves 
the quality of the soil environment with relatively low 
outlays, is gaining special importance (D u e r , 1994). 
Dense cover crops reduce weed infestation (T e a s d a -
l e  et al. 1991; H a u g g a a r d - N i e l s e n  et al. 2001; 
G a w ę d a , 2009) and also affect the soil and the suc-
ceeding crop through the secretion of biologically acti-
ve substances and compounds that are released during 
the decomposition of cover crop biomass. This applies 
in particular to species of the family Brassicacae which 
contain chemical compounds inhibiting seed germina-
tion of other plants and subsequently their growth, and 
which therefore can be used to reduce weed infestation. 
The allelopathic potential of these plants is manifested 
mainly in dead stems and leaves and it is higher when 
plant remains are mixed with the soil (O l e s z e k  et 
al. 1994). Reduced weed infestation of spring cereal 
crops under the influence of stubble crops ploughed in 
before winter have been shown, among others, by the 
studies of J a s k u l s k i  et al. (2000), K w i a t k o w -
s k i  (2009), and W o j c i e c h o w s k i  (2009). The 
studies of D u e r  (1994) as well as K u ś  and J o ń -
c z y k  (1999) have demonstrated that soil mulching 
with cover crops for the winter period, compared to 
the ploughing in of such crops before winter, increases 
weed infestation and reduces crop plant yields. Thus, 
the ploughing in of cover crop biomass has proved to 
be a more beneficial method for counteracting the ne-
gative effects of continuous cereal cropping.
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A hypothesis was formulated on the basis of the 
results of existing research that stubble crops ploughed 
in before winter would compensate for the negative ef-
fects of growing spring wheat after itself, contributing 
to reduced weed infestation of this crop plant. To ve-
rify this assumption, a study was conducted to evalu-
ate the effects of some stubble crops and in-crop weed 
control methods on the species composition, number 
and air-dry weight of weeds in a wheat crop grown in 
short-term monoculture.

MATERIALS AND METHODS

A field experiment was conducted during the 
period 2009-2011 in the Uhrusk Experimental Farm 
belonging to the University of Life Sciences in Lublin. 

The experiment was established on mixed ren-
dzina soil classified as very good rye soil complex. The 
soil showed an alkaline pH (pH in 1 mol KCl = 7.5).
It was characterized by very high availability of pho-
sphorus (141.8 mg P × 1 kg of soil) and potassium 
(221.7 mg K × 1 kg of soil) as well as very low magne-
sium availability (19 mg Mg × 1 kg of soil). The humus 
content was at a level of 1.7%, whereas the content of 
fines in the 0-30 cm layer was 25.5%.

The experiment was set up as a split-plot de-
sign, in three replications. The sown area of the plot 
was 35 m2, while the harvested area was 24 m2. In the 
present trial, spring common wheat (Triticum aestivum 
L.), cv. ‘Bombona’, was grown in monoculture after 
itself. The wheat monoculture was established in 2009, 
in a field after spring barley; after the barley crop was 
harvested, the stubble crops were ploughed in.

Experimental factors:
I. Type of stubble crop:

– without cover crop (control treatment);
– white mustard (Sinapis alba L.);
– lacy phacelia (Phacelia tanacetifolia 

Benth.);
– mixture of legumes: narrow-leaf lupin 

(Lupinus angustifolius L.) + field pea (Pi-
sum sativum L.).

II. Method of weed control in the spring wheat 
crop:
– mechanical weed control (harrowing: at the 

cracking stage and at the 3-4 leaf stage);
– mechanical and chemical weed control 

(harrowing at the 3-4 leaf stage and herbi-
cide application);

– chemical weed control (herbicide applica-
tion).

In the plot without cover crop (control treat-
ment), skimming and double harrowing were per-
formed after the harvest of wheat, while before win-
ter ploughing was done to a depth of about 25 cm. 
Each year, the stubble crops were sown in the second

decade of August after the harvest of wheat. Tillage 
for stubble crops involved single ploughing and pre-
-sowing tillage using a seedbed cultivator consisting of 
a spring-tine harrow and cage roller. Cover crop plants 
were seeded in the following amounts: white mustard 
15 kg × ha-1, lacy phacelia 10 kg × ha-1, field pea and 
narrow-leaf lupin 100 kg × ha-1 each. Each year in the 
third decade of October, the stubble crops were plo-
ughed under to a depth of 25 cm before winter. 

Cover crop biomass was determined at the end 
of October (before the stubble crops were ploughed 
in). Whole plants were pulled out from a 1 m2 area in 
each plot. After their air-dry weight was determined, 
the mean value for the individual stubble crops was 
calculated. 

Spring wheat was sown in the first decade of 
April, at a rate of 220 kg × ha -1 (550 plants × m-2). 

Pre-sowing tillage for wheat included the follo-
wing: harrowing and additional soil preparation using 
a seedbed cultivator consisting of a spring-tine harrow 
and cage roller. Before sowing, seeds were dressed 
with the seed dressing Oxafun T 75 DS/WS (tiuram + 
carboxin) at a rate of 200 g per 100 kg of seed. 

Mineral fertilization was applied before sowing 
the cereal crop. Fertilizer rates were determined on the 
basis of nutritional requirements of the crop plant and 
soil nutrient availability. NPK rates were as follows:
N – 70 kg × ha-1 (ammonium nitrate 34.5%); P – 26 kg
× ha-1 (superphosphate 40%); K – 33 kg × ha-1 (potas-
sium salt 60%). In the treatments with chemical weed 
control as well as with mechanical and chemical weed 
control, the following herbicides were applied at the 
beginning of the tillering stage (BBCH 21): Chwastox 
Turbo 340 SL (MCPA + dicamba) at a rate of 2.0 l
× ha-1 + Puma Uniwersal 069 EW (fenoxaprop-P-ethyl 
+ mefenpyr-diethyl) at a rate of 1.2 l × ha-1. In all the 
experimental treatments, the growth retardant Cerone 
480 SL (ethephon) was used at a rate of 1.0 l × ha-1 

at the 2nd node stage (BBCH 32). At the beginning 
of stem elongation (BBCH 30), the fungicide Alert
375 SC (flusilazole + carbendazim) was applied at
a rate of 1.0 l × ha-1 across the whole experiment.

Weed infestation was determined by the dry-
-weight-rank method at the beginning of the stem elon-
gation stage (BBCH 31). Evaluation of weed infesta-
tion consisted in collecting weeds from an area of 1 m2 
and determining their botanical composition, density 
and air-dry weight. The sampling area was delineated 
by a frame of 1 m × 0.5 m in two randomly selected 
points of each plot. The results obtained from indivi-
dual replications were averaged and the values for the 
respective treatments were presented.

The obtained results for the number and air-
-dry weight of weeds were statistically analysed using 
analysis of variance, while the significance of diffe-
rences was estimated by Tukey’s test. Coefficients of
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correlation between grain yield and number and air-
-dry weight of weeds as well as between air-dry we-
ight of stubble crops and air-dry weight of weeds in the 
spring wheat crop were also calculated.

Throughout the study period, mean air tem-
perature during the growing season of spring wheat
(IV-VIII) was higher than the long-term mean by, re-
spectively, 0.7oC in 2009, 1.9oC in 2010, and 1.5oC in 
2011. Air temperature in individual months during the 
period 2009-2011 was generally higher than the long-
-term average temperature. Lower temperature was re-
corded only in May (by 0.5oC) and in June (by 0.2oC) 
in 2009 (Table 1). 

In all study years, total rainfall during the gro-
wing season of spring wheat (IV-VIII) much exceeded 
the long-term mean by, respectively, 45.5 mm in 2009, 
108.5 mm in 2010, and 40.2 mm in 2011. In all experi-
mental years, lower rainfall was recorded in the month 
when spring wheat was sown (IV), compared to the 
long-term average for this month. In 2009 this diffe-
rence was as much as 12.1 mm. Rainfall lower than 
the long-term average was also recorded in July and 
August 2009, June and July 2010 as well as in May and 
August 2011. Taking into account particular months of 
the growing season during the duration of the experi-
ment, the most abundant rainfall was recorded in June 
2009, May 2010, and July 2011 (Table 1). 

RESULTS AND DISCUSSION

On average during the three-year study period, 
the white mustard cover crop significantly reduced the 
number of weeds (by 3.7 plants × m-2) compared to the 
control treatment (Table 2). The ploughing in of lacy 
phacelia proved to be the least beneficial. After this 
cover crop, the number of weeds was significantly hi-
gher than that found after white mustard (by 6.3 plants 
× m-2) and the legume mixture (by 5.0 plants × m-2). 
The reducing effect of the ploughed-in cover crops on 
weed density in the wheat crop became evident in the 
third year of the experiment. After white mustard and 
the mixture of lubin and pea, the value of the trait in 
question was significantly lower by 69.3 and 36.3%, 
respectively, compared to that found in the treatment 
without cover crop.

The positive role in weed control of the whi-
te mustard stubble crop in cereal crops is also confir-
med by the results of the studies of D w o r a k o w -
s k i  (1998), K w i a t k o w s k i  (2004), and G a w ę -
d a  (2009). On the other hand, W o j c i e c h o w s k i 
(2009) showed that after the ploughing in of white 
mustard the number of weeds in a spring wheat crop 
remained at a similar level as in the treatment witho-
ut cover crops. This author’s study demonstrated that
a mixture of legumes with oats had a beneficial effect 
on reducing weed infestation of the succeeding crop; 

after the ploughing in of the legume crop, the number 
of weeds was lower by 11.4% compared to the treat-
ment without cover crop and lower by 16.6% than that 
found after the ploughing in of white mustard. W o ź -
n i a k  (2005) obtained different results in his research. 
In a spring wheat monoculture, this author found an 
increase in the number and weight of weeds after the 
ploughing in of undersown crops (Westerwolds ry-
egrass and serradella) relative to the control treatment. 

The weed control method significantly differen-
tiated the number of weeds in the spring wheat crop 
(Table 2). In the treatments where harrowing was the 
only weed removal procedure, nearly threefold higher 
numbers of weeds were found compared to the plots 
with mechanical and chemical weed control as well as 
with chemical weed control alone. In the successive 
years of the experiment, the highest number of weeds 
was recorded in the crops in which only mechanical 
weeding was used.

On average during the three-year study period, 
the crops of spring wheat grown after itself without co-
ver cropping and with lacy phacelia, where mechanical 
weed control was used in both these treatments, were 
characterized by the highest number of weeds (Table 2). 
The other treatments effectively reduced the numbers 
of weeds in spring wheat relative to these plots.

On average for the three-year study period,
a significant reduction was recorded in air-dry weight 
of weeds in the spring wheat crops after all stubble 
crops used compared to the control treatment (Table 3).
In spring wheat sown after lacy phacelia and the legu-
me mixture, weed dry weight was more than twice lo-
wer, while in the crop after white mustard more than 
three times lower than in the treatment without cover 
crops. A declining trend in weed dry weight after the 
ploughing in of all stubble crops was observed already 
in the first year of wheat growing. In the next years of 
continuous cropping of wheat, this decline was confir-
med statistically. K w i a t k o w s k i  (2009) also sho-
wed in all study years a reduction in weed infestation 
in a spring barley monoculture after the ploughing in 
of white mustard biomass in relation to the treatment 
without cover crop.

Mechanical weed management of spring wheat 
was less effective compared to mechanical and che-
mical weed control as well as to chemical weed con-
trol alone (Table 3). On average during the three-year 
study period, weed dry weight was lower by 88.4% in 
the wheat crop where mechanical weed removal and 
herbicides were used, whereas in the plots with che-
mical weed control it was lower by 83.7% relative to 
the treatments with mechanical weed control. In the 
next years of wheat cultivation, a successive increase 
in weed dry weight was observed in the plots where 
weed management involved only harrowing, compa-
red to the other weed control methods.
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The present study proves that the application of 
mechanical weed control alone and, simultaneously, 
the ploughing in of cover crops in spring wheat cul-
tivation produce positive effects resulting in a signifi-
cant reduction in weed infestation relative to mechani-
cally weeded plots without cover crop (Table 3). 

During the study period, a total of 35 weed 
species inhabited the spring wheat crops, including
25 annual ones, while the other species were perennial 
weeds (Table 4). Avena fatua dominated in the treat-
ment without cover crops. Echinochloa crus-galli also 
occurred in quite large numbers. The highest number 
of individuals of Fallopia convolvulus, Veronica per-
sica, and Polygonum aviculare was found in the spring 
crop sown in the plots with white mustard biomass plo-
ughed in. The species Veronica persica also occurred 
in greatest numbers in the treatment with the legume 
mixture. Setaria viridis was the dominant weed species 
in the plots with lacy phacelia as a cover crop. Veroni-
ca persica and Chenopodium album also occurred nu-
merously. In the opinion of K w i a t k o w s k i  (2009), 
cover cropping may result in the compensation of some 
weed species in a spring wheat crop. This is confirmed 
by the present study in which all the stubble crops used 
increased the numbers of the species Veronica persica 
dominant in the spring crop, compared to the treatment 
without cover crop. On the other hand, the higher num-
bers of Avena fatua and Echinochloa crus-galli were 
found in the wheat crop grown without the regenera-
ting plant, compared to the plots with cover crops. The-
refore, this shows that cover crops reduced or enhanced 
the increase in the number of dominant weed species 
in relation to the control treatment, which is evidence 
of the complexity of their effects on weed infestation. 
This is confirmed, among others, by the studies of T e -
a s d a l e  et al. (1991) and A k e m o  et al. (2000).

Among the cover crops in question, the plo-
ughing in of white mustard and the legume mixture of 
narrow-leaf lupin with field pea had a reducing effect 
on the number of weed species in relation to the con-
trol treatment (Table 4). 

The method of weed control in spring wheat af-
fected the species composition of weeds occurring in 
the crops of this plant (Table 4). The highest number 
of weeds was found in the wheat crop where mechani-
cal weed management was only used, whereas the lo-
west number was found after the application of chemi-
cal weed control alone. Similarly, K w i a t k o w s k i 
(2009) found a reduction in the number of weed species 
in a spring barley monoculture as a result of herbicide 
use (by 18%). In the present experiment, Avena fatua 
was the dominant species in the mechanically weeded 
plot. The following species also occurred in quite large 
numbers: Chenopodium album, Echinochloa crus-gal-
li, and Setaria viridis. In the plots where mechanical 
and chemical weed control and chemical weed control 

alone were used, the species Veronica persica was do-
minant. Compared to mechanical weed removal, me-
chanical and chemical weed control eliminated Setaria 
viridis from the spring wheat crop. On the other hand, 
the application of herbicides as the only weed manage-
ment procedure eliminated from the spring wheat crop 
the species Chenopodium album, which was found in 
large numbers in the treatment with mechanical weed 
management. Relative to the treatments with mechani-
cal weed control, the application of herbicides as the 
only weed management procedure eradicated from the 
spring wheat crop the following species: Artemisia 
vulgaris, Capsella bursa-pastoris, Cirsium arvense, 
Chenopodium album, Euphorbia helioscopia, Galin-
soga parviflora, Galium aparine, Myosotis arvensis, 
and Polygonum nodosum. 

It was found that weed dry weight in the treat-
ment without cover crops and with mechanical weed 
control alone affected a significant reduction in spring 
wheat productivity (r = -0.75) (Table 5). Spring wheat 
productivity also showed a significant negative corre-
lation with the number of weeds per unit area in the tre-
atment with mechanical crop control, both in the plots 
without cover crops (r = -0.68) and in the plots were 
lacy phacelia was grown (r = -0.51) (Table 6). The 
lowest grain yield was found in the above-mentioned 
treatments, which is evidenced by the results presented 
in a paper relating to yield of spring wheat grown in 
the experiment in question (G a w ę d a  and K w i a t -
k o w s k i , 2012). In the opinion of K w i a t k o w s k i 
(2009), productivity and yield components of spring 
cereals are generally negatively correlated with the 
number and air-dry weight of weeds in a crop, but
a significant correlation coefficient more frequently re-
lates to weed dry weight and has the highest values in 
years with unfavourable distribution of precipitation.

No significant correlation was found between 
cover crop biomass yield and weed infestation of the 
spring wheat crop (Table 7). Nevertheless, we obse-
rved a clear trend towards a reduction in weed dry 
weight in the plots sown with white mustard and with 
complete weed control (mechanical and chemical con-
trol). Lacy phacelia proved to be a species conducive 
to an increase in weight of weeds in the cereal crops
(r = 0.13-0.28). According to some authors (M u r a -
w a  et al. 2004), the number and weight of weeds in a 
crop are reduced mainly through the successful use of 
cover crops that produce large biomass (legumes, rape, 
mustard). In the present study, the highest biomass 
yield was obtained from the white mustard crops, while 
the lowest one from lacy phacelia, which was reflected 
in the effect on weed infestation of the cereal plant in 
question (Table 8). The search for the cause and effect 
relationship between cover crop biomass and weed in-
festation requires further detailed research. The existing 
literature of the subject shows that cover crops (in par-
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ticular species of the family Brassicacae) may inhibit 
weed growth through their secretions. The allelopathic 
potential of Brassicacae plants is manifested mainly in 

dead stems and leaves and it is higher when plant parts 
are mixed with the soil (cover crop biomass ploughed 
in) (O l e s z e k  et al. 1994; M u r a w a  et al. 2004). 

Table 1
Mean monthly air temperature and total rainfall in 2009-2011 compared to long-term averages in 1964-2011,

according to the Uhrusk Meteorological Station

Year

Months

IV V VI VII VIII IV-VIII

Total rainfall (mm) Total

2009
2010
2011

27.0
34.4
34.5

81.5
150.5
42.0

169.3
72.6
87.4

42.7
57.5
147.2

60.0
128.5
64.1

380.5
443.5
375.2

Averages 1964-2011 39.1 65.5 73.7 86.5 70.2 335.0

Temperature (oC) Mean

2009
2010
2011

10.0
8.8
10.2

13.1
14.8
14.2

16.4
18.6
18.5

20.0
21.6
20.1

17.8
19.7
18.5

15.5
16.7
16.3

Averages 1964-2011 7.8 13.6 16.6 18.3 17.5 14.8

Table 2
Number of weeds in the spring wheat crop depending on the cover crop and weed control method in 2009-2011 (in plants × m-2)

Year

Without cover crop White mustard Lacy phacelia Legume mixture Mean

a* b c

M
ea

n

a b c

M
ea

n

a b c

M
ea

n

a b c

M
ea

n

a b c

2009 13.3 3.7 15.0 10.7 24.3 14.3 12.0 16.9 28.3 12.7 14.7 18.6 20.0 17.3 15.7 17.7 21.5 12.0 14.4

2010 6.0 4.6 3.0 4.5 13.0 14.0 9.0 12.0 7.7 9.3 4.0 7.0 5.0 1.9 3.3 3.4 7.9 7.4 4.8

2011 82.7 14.3 10.3 35.8 12.7 7.3 13.0 11.0 70.7 10.7 18.0 33.1 47.7 10.3 10.3 22.8 53.4 10.6 12.9

Mean 34.0 7.5 9.4 17.0 16.7 11.9 11.3 13.3 35.6 10.9 12.2 19.6 24.2 9.8 9.8 14.6 27.6 10.0 10.7

LSD0.05
cover crops = 2.82; weed control method = 2.22; cover crops x weed control method = 6.29;
cover crops x years = 6.29; weed control method x years = 5.16

*a: mechanical weed control
b: mechanical and chemical weed control
c: chemical weed control

Table 3
Air-dry weight of weeds in the spring wheat crop depending on the cover crop and weed control method in 2009-2011 (in g × m-2)

Year

Without cover crop White mustard Lacy phacelia Legume mixture Mean

a* b c

M
ea

n

a b c

M
ea

n

a b c

M
ea

n

a b c

M
ea

n

a b c

2009 11.4 2.5 2.7 5.5 4.5 1.7 2.2 2.8 8.7 1.9 2.1 4.2 5.2 2.8 4.1 4.0 7.5 2.2 2.8

2010 18.3 4.5 1.3 8.0 11.7 0.9 6.6 6.4 2.1 1.0 0.7 1.3 1.5 0.5 0.5 0.8 8.4 1.7 2.3

2011 77.6 3.4 2.5 27.8 4.2 0.7 3.2 2.7 29.9 1.5 4.3 11.9 30.5 2.4 3.3 12.1 35.6 2.0 3.3

Mean 35.8 3.5 2.2 13.8 6.8 1.1 4.0 4.0 13.6 1.5 2.4 5.8 12.4 1.9 2.6 5.6 17.2 2.0 2.8

LSD
0.05

cover crops = 1.71; weed control method = 1.34; cover crops x weed control method = 3.81;
cover crops x years = 3.81. weed control method x years = 3.12

*a: mechanical weed control
b: mechanical and chemical weed control
c: chemical weed control
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Table 4
Weed species in the spring wheat crop depending on the cover crop

and weed control method, in plants × m-2 (mean for 2009-2011)

Weed species
Cover crop* Weed control method** 

A B C D a b c

Annuals

Amaranthus retroflexus L.
Anagallis arvensis L.
Avena  fatua L.
Capsella bursa-pastoris (L.) Medik.
Chenopodium album L.
Echinochloa crus-galli (L.) P. Beauv.
Erodium cicutarium (L.) L’ Hér.
Euphorbia helioscopia L.
Fallopia convolvulus (L.) Á. Löve
Galinsoga parviflora Cav.
Galium aparine L.
Geranium pusillum  Burm. f. ex L.
Lamium amplexicaule L.
Matricaria maritima ssp. inodora (L.) Dostál
Melandrium album (Mill.) Garcke
Myosotis arvensis (L.) Hill
Papaver rhoeas L.
Polygonum aviculare L.
Polygonum nodosum Pers. 
Setaria viridis (L.) P. Beauv.
Solanum nigrum L. Emend. Mill.
Sonchus asper (L.) Hill
Stellaria media (L.) Vill.
Veronica persica Poir.
Viola arvensis Murray

0.4
0.4
6.1

0.0***
0.7
4.3
0.0
-

0.9
0.0
0.0
0.1
0.0
0.3
0.2
0.0
-

1.0
-

0.1
0.3
0.2
0.2
0.9
0.1

0.7
0.8
0.2
 -

0.5
1.1
-

0.1
2.3
-
-
-

0.0
-

0.9
0.1
-

2.0
-

0.1
0.1
0.3
0.1
2.3
0.6

1.1
1.0
0.3
0.1
2.7
1.0
0.1
-

1.4
-
-

0.3
0.3
0.1
0.8
-

0.1
0.6
0.1
3.0
0.5
0.4
0.6
2.8
1.1

1.0
0.3
1.5
0.0
1.0
0.4
-
-

1.2
-
-
-

1.5
-

0.5
-
-

0.4
-

0.1
0.2
0.5
0.8
3.4
0.8

2.0
0.5
6.0
0.1
3.6
2.7
-

0.0
1.8
0.0
0.0
0.1
0.2
0.2
0.9
0.1
-

1.8
0.1
2.4
0.5
0.6
0.7
2.1
0.6

0.1
0.5
0.1
0.1
0.1
1.7
0.1
0.1
1.2
-
-

0.1
0.6
-

0.4
0.0
0.1
0.5
-
-

0.2
0.2
0.1
2.1
0.5

0.4
0.9
0.0
-
-

0.8
-
-

1.4
-
-

0.1
0.6
0.1
0.6
-
-

0.7
-

0.0
0.1
0.3
0.5
2.9
0.8

Perennials

Artemisia vulgaris L.
Cerastium arvense L.
Cirsium arvense (L.) Scop.
Convolvulus arvensis L.
Elymus repens (L.) Gould
Plantago intermedia Gilib.
Plantago major L.
Sonchus arvensis L.
Taraxacum officinale F. H. Wigg.
Trifolium repens L.

-
-

0.2
-

0.2
0.2
0.0
-

0.2
0.0

0.0
-
-
-

0.9
0.1
-

0.0
0.1
-

-
0.0
0.1
0.6
0.2
0.1
-

0.1
0.1
-

-
-

0.0
0.3
0.0
0.0
-

0.4
0.3
-

0.0
-

0.1
0.1
0.1
0.0
-

0.4
0.2
-

-
0.0
0.1
0.4
0.8
0.1
-

0.0
0.1
-

-
-
-

0.2
0.1
0.2
0.0
0.0
0.2
0.0

Total number of species 28 22 28 22 30 27 23

* A: control treatment; B: white mustard; C: lacy phacelia; D: narrow-leaf lupin + field pea
** a: mechanical weed control; b: mechanical and chemical weed control; c: chemical weed control
*** 0.0: species occurring at < 0.1

Table 5
Coefficients of correlation (r) between air-dry weight of weeds and spring wheat grain yield – mean for 2009–2011

Cover crop
Weed control method

mechanical mechanical and chemical chemical

Without cover crop (control treatment) –0.75* –0.29 –0.17

White mustard –0.22 –0.07 –0.09

Lacy phacelia –0.35 –0.10 –0.12

Legume mixture –0.44 –0.31 –0.39
*significant correlation coefficient (0.05) 
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Table 6
Coefficients of correlation (r) between the number of weeds and spring wheat grain yield – mean for 2009–2011

Cover crop
Weed control method

mechanical mechanical and chemical chemical

Without cover crop (control treatment) -0.68* -0.17 -0.36

White mustard -0.30 -0.12 -0.20

Lacy phacelia -0.51* -0.24 -0.35

Legume mixture -0.38 -0.27 -0.28
*significant correlation coefficient (0.05)

Table 7
Coefficients of correlation (r) between air-dry weight of cover crops and air-dry weight of weeds

in the spring wheat crop (mean for 2009–2011)

Weed control method
Cover crops in spring wheat monoculture

white mustard lacy phacelia legume mixture Mean

Mechanical 0.02 0.28 0.19 0.16

Mechanical and chemical -0.41 0.13 -0.11 –0.13

Chemical -0.28 0.19 -0.06 –0.05

Mean -0.22 0.20 0.01 -
*significant correlation coefficient (0.05)

Table 8
Air-dry yield of cover crops in 2008-2010 (in t × ha-1) 

Year
Cover crops in spring wheat monoculture

white mustard lacy phacelia legume mixture

2008 3.38 3.15 2.17

2009 2.60 2.54 3.00

2010 2.75 2.18 2.89

Mean 2.91 2.62 2.69

CONCLUSIONS

1. The white mustard stubble crop significantly re-
duced the number of weeds. Growing wheat in the 
plot with lacy phacelia ploughed in proved to be the 
least beneficial.

2. The ploughing in of white mustard and of the mi-
xture of narrow-leaf lupin with field pea had a re-
ducing effect on the number of weed species.

3. The triple harrowing proved to be ineffective in re-
ducing the number and air-dry weight of weeds. At 
the same time, the spring wheat crop with mecha-
nical weed control was characterized by the highest 
floristic diversity of weed communities.

4. Mechanical weed management in spring wheat cul-
tivation reduces weed infestation in the presence of 
stubble crops.

5. Weeds significantly reduced grain yield of spring 
wheat grown after itself without cover crops and 
with mechanical weed control alone.

6. Cover crop biomass yield and biomass incorpora-
tion into the soil did not have a significant conse-
quential effect on weed infestation of spring wheat.
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Zachwaszczenie formy jarej
pszenicy zwyczajnej (Triticum aestivum L.) 

uprawianej w monokulturze w zależności od 
międzyplonu i sposobu odchwaszczania

S t r e s z c z e n i e

Celem trzyletnich badań polowych była ocena 
wpływu wybranych międzyplonów ścierniskowych 
i sposobu odchwaszczania zasiewów na skład gatun-
kowy, liczbę oraz powietrznie suchą masę chwastów
w łanie pszenicy jarej uprawianej w krótkotrwałej mo-
nokulturze. Badania realizowano w latach 2009-2011
w Gospodarstwie Doświadczalnym Uhrusk, na rędzi-
nie mieszanej zaliczanej do kompleksu żytniego bardzo 
dobrego. Uwzględniono w nich rodzaje przyorywanych 
corocznie międzyplonów ścierniskowych (bez mię-
dzyplonów – obiekt kontrolny, gorczyca biała, facelia 
błękitna, mieszanka strączkowych – łubin wąskolistny 
+ groch siewny pastewny) oraz sposób odchwaszczania 
pszenicy jarej (pielęgnacja mechaniczna, mechaniczno-
-chemiczna i chemiczna). Średnio za okres badań na 
obiektach z mechaniczną pielęgnacją zasiewów wszyst-
kie zastosowane międzyplony ścierniskowe ograniczy-
ły powietrznie suchą masę chwastów względem obiektu 
kontrolnego. Niezależnie od sposobu odchwaszczania 
liczba chwastów w łanie pszenicy była istotnie mniej-
sza jedynie po przyoraniu gorczycy białej. Mecha-
niczna walka z chwastami okazała się mniej skuteczna
w redukcji liczby i powietrznie suchej masy chwastów 
w porównaniu do pozostałych sposobów pielęgnacji. 
Międzyplony z gorczycy białej oraz mieszanki roślin 
strączkowych wpłynęły ograniczająco na liczbę gatun-
ków chwastów w odniesieniu do obiektu bez między-
plonów. Największą różnorodność florystyczną zbio-
rowisk chwastów stwierdzono w łanie pszenicy jarej 
odchwaszczanej wyłącznie mechanicznie. 
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