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Abstract: The objectives of this study were to 
investigate the influence of an ecological and 
integrated farming system on development of actual 
weed infestation. In our experiment were analyzed 
crop conditions and weed infestation of crops and 
their dependence of different manuring and 
fertilizing methods. Field experiments were 
established at the Slovak Agricultural University 
Research Station Dolná Malanta on brown clay-
loamy soil in 1992. The actual weed infestation was 
evaluated during eight years, from 1998 till 2005, by 
standard methods common used by EWRS: a) 
numerous method; b) numerous-weight method. In 
integrated system as a weed regulation techniques 
were used chemical treatments and cultural 
methods, while in ecological only cultural and 
mechanical ones. According to the achieved results 
it is evident, that the farming system showed higher 
influence on development of actual weed infestation 
and weed species diversity, which points higher 
weed infestation and species diversity in ecological 
than in integrated system. In integrated agricultural 
system and cereal crops dominant weed species 
were (according to the level of infestation): Cirsium 
arvense, Stellaria media, Medicago sativa, Cardaria 
draba, Tripleurospermum perforatum, 
Chenopodium album, Convolvulus arvensis, Thlaspi 
arvense, Capsella bursa pastoris, Lamium 
purpureum, Avena fatua, Persicaria maculosa, 
Amaranthus retroflexus. In ecological system 
dominant weed species were: Tripleurospermum 
perforatum, Chenopodium album, Cardaria draba, 
Capsella bursa pastoris, Cirsium arvense, Lamium 
amplexicaule, Lamium purpureum, Thlaspi arvense, 
Stellaria media, Galium aparine, Polygonum 
aviculare. Contamination of live environment in 
integrated agricultural system and herbicide costs 
lead as to idea to grow agricultural crops by using 
only cultural, preventive and mechanical weed 
regulation methods, the same as in ecological 
system. This claim is feasibly only in cereal crops 

infested by low and middle infestation level. 
Abstrakt: Cieľom tohto výskumu bolo zistiť vplyv 
ekologického a integrovaného systému 
hospodárenia na vývoj aktuálnej zaburinenosti. Bol 
sledovaný stav porastov a ich zaburinenosť 
v závislosti od rôznych spôsobov hnojenia. Poľné 
pokusy boli realizované na experimentálnej báze 
SPU, Dolná Malanta na hnedo zemi od roku 1992. 
Aktuálna zaburinenosť bola hodnotená počas 
ôsmich rokov (1998-2005) použitím štandardných 
metód EWRS: a) početná metóda; b) početne - 
hmotnostná metóda. Spôsob regulácie zaburinenosti 
v integrovanom systéme bol uskutočnený použitím 
kultúrnych metód a aplikáciou herbicídov. 
V ekologickom systéme boli použité kultúrne a 
mechanické metódy. Na základe dosiahnutých 
výsledkov je zrejmé, že ekologický systém 
hospodárenia má vyšší vplyv na vývoj aktuálnej 
zaburinenosti a rôznorodosť druhov burín. 
Dominantnými druhmi burín v integrovanom 
systéme boli tieto druhy (podľa hospodárskej 
významnosti): Cirsium arvense, Stellaria media, 
Medicago sativa, Cardaria draba, 
Tripleurospermum perforatum, Chenopodium 
album, Convolvulus arvensis, Thlaspi arvense, 
Capsella bursa pastoris, Lamium purpureum, Avena 
fatua, Persicaria maculosa, Amaranthus retroflexus. 
Dominantnými druhmi v ekologickom systéme 
hospodárenia boli: Tripleurospermum perforatum, 
Chenopodium album, Cardaria draba, Capsella 
bursa pastoris, Cirsium arvense, Lamium 
amplexicaule, Lamium purpureum, Thlaspi arvense, 
Stellaria media, Galium aparine, Polygonum 
aviculare. Zaťaženosť životného prostredia 
v integrovanom systéme hospodárenia a náklady na  
herbicídy nás priviedli k myšlienke pestovať 
poľnohospodárske plodiny iba použitím kultúrnych, 
preventívnych a mechanických metód, rovnako ako 
v ekologickom systéme hospodárenia. Tento spôsob 
je však možné uskutočniť  iba u obilnín s nízkou až 
strednou  zaburinenosťou. 
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INTRODUCTION 
 Weeds, as a very important harmful factor, occur every year in the fields in various 
species composition and amount. High degree of weed infestation can cause significant lowering 
of quantity and quality of production. A well balance system of weed regulation within 
sustainable crop production system can eliminate the use of herbicides on ecologically 
acceptable level. Owing to chemical selection there is an evident increase of weed species with 
genetically based tolerance against herbicides. (Kohout, 1993, in Týr, 2000) Present weed 
infestation of cereals is mainly caused by species like: Apera spica-venti, Avena fatua, Cirsium 
arvense, Sonchus spp., Cardaria draba, Convolvulus arvensis (Schroeder et al., 1993; Týr-
Pospišil, 1999). Our previous results showed that most important problem in ecological system 
are perennial weed species (Lacko-Bartošová et al., 2000).  
 Cultural practices play an important role in small grains weed management. These 
include keeping fence lines, ditches, and wasteland areas free of weeds to reduce sources of 
infestation. Thoroughly cleaning combines and tillage equipment before entering or leaving a 
field is an important practice. Combinations of two broadleaf herbicides are used under certain 
conditions. MCPA is commonly applied with bromoxynil or dicamba to give a wider range of 
weed control. Because bromoxynil does not present a vapor drift hazard, it is used widely where 
crops sensitive to 2.4-D are grown next to cereals or when 2,4-D use is restricted. Chlorsulfuron 
controls a wide spectrum of broadleaf weeds, including mustards, fiddleneck, and chickweed. 
Chlorsulfuron is limited to fields where only small grains will be grown, since its long soil life 
restricts growing rotational broadleaf crops. This limits its use to dryland production. The best 
control of weeds is obtained when herbicides are applied to weeds that are 2 inches or less in 
height. Contact herbicides, such as bromoxynil, need to be applied while weeds are small and 
before a crop canopy has developed, so that the maximum number of spray droplets will strike 
the weed. Larger plants of wild mustard or wild radish can be controlled with 2.4-D or MCPA. 
Integrate numerous components to minimize impact of weeds. Select manageable fields (identify 
weeds and choose crop according to feasibility of weed management strategies; e.g., avoid 
planting onions into perennial weeds). Rotate crops (disrupt weed life cycles or suppress weeds 
in competitive crop followed by planting a noncompetitive crop). Plant winter cover or 
competitive fallow crops in rotation to improve soils and crop management (specific cultivars are 
being evaluated). Consider legumes to supplement nitrogen requirements. Consider specific 
varieties of cereals with natural plant toxins (allelopathy); vegetation must remain uniform on 
soil surface; either perennial or large-seeded crops can be planted through undisturbed mulch. • 
Consider crops or cultivars that winter kill after vigorous growth during fall to avoid springtime 
controls. Alter planting dates (plant for maximum growth or delay planting to control first weed 
flush). Transplant slow-growing crops. Place and time fertilizer, especially nitrogen. Band or 
spot fertilizer beside plant or seed (reduces availability to surface-germinating weeds). Time 
additional side-dressings for maximum crop growth or to minimize weeds. Develop crop canopy 
that shades weeds, suppresses weed germination. Select crops or varieties that form canopy 
quickly. Space plants in equidistant (triangular) arrangements and vary density depending on 
crop management constraints or harvest requirements (e.g., product quality). Interplant crops in 
space and time (consider mechanical limitations in commercial plantings) (Rasmussen, 2006).  
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MATERIAL AND METHOD 
 Long term field experiments of integrated and ecological arable farming systems were 

established since autumn of 1992 the Slovak Agricultural University Research Station near Nitra 
on brown clay loamy soil. The integrated farming system is represented by the negative impact 
protection on the basis of prognosis localization marking rationality and by fertilization by mean 
of industrial fertilisers and manure in order to achieve the planned crop yield. The ecological 
farming system is represented mechanical weeding of the whole crop, physical weed regulation 
in crops. The observation of actual weed infestation was realised by using: 1. crop and weed 
inspection in spring before using the herbicides – numerical method (integrated system) and 
before the mechanical input (ecological system). 2. Crop and weed inspection after using the 
herbicides – numerical method (integrated system) and after the mechanical input (ecological 
system). 3. Crop and weed inspection before the harvest – numeric and weighing method.  

In both systems natural regulation processes are supported by crop rotations with 
intercrops, integrated crop nutrition, integrated and non-chemical crop protection. In both 
systems conventional soil cultivation is used. Crop rotations are shown in Table 1. 
 

Table 1 
Crop rotations of integrated and ecological systems 

 
No Integrated system Ecological system 
1 winter wheat/intercrop field bean + alfalfa 
2 common pea alfalfa 
3 winter wheat/intercrop winter wheat/intercrop 
4 maize for silage common pea/intercrop 
5 spring barley maize for silage 
6 alfalfa spring barley/intercrop 

 
Weed infestation of winter wheat stand was determined in the spring in four replicates 

from the area of 1 m2 by counting method and before harvest of winter wheat and spring barley 
by counting and weighting methods (Hosnedl, 1979). Results were evaluated by ANOVA 
method and significant differences were calculated by LSD test. 

 
RESULTS AND DISCUSSION 

 On the basis of the statistical evaluation, in our experiments was determined high 
influence of farming system on the actual weed infestation during vegetative period of winter 
wheat. Weed infestation is the most important factor of successfulness of ecological production. 
In the stand of winter wheat, in comparison with the other crops in crop rotation, is the influence 
of weed infestation and the damages caused by weeds lower, because of relatively soon 
development of stand in the spring. Actual weed infestation of winter wheat in the spring during 
the years of observation was very high and varied from 25.23 to 78.80 weeds per m2 and was 
1.35-1.56 times higher in ecological than in integrated system. In integrated system the 
herbicides Granstar 75 WG (a. i. tribenuron-methyl) and Agritox 50 SL (a. i. MCPA Na-K-DMA 
salt) were used, with good to excellent efficiency on weed flora.  

The dominant weed species in integrated system in winter wheat were perennials: 
Cirsium arvense, Cardaria draba, Convolvulus arvensis and Medicago sativa and annual weed 
species: Tripleurospermum perforatum, Capsella bursa pastoris, Chenopodium album, Stellaria 
media, Thlaspi arvense, Lamium amplexicaule, Sonchus oleraceus and Galium aparine. The 
dominant weed species in ecological system in winter wheat were perennials: Medicago sativa, 
Cirsium arvense, Cardaria draba and annual weed species: Tripleurospermum perforatum, 
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Capsella bursa pastoris, Chenopodium album, Stellaria media, Thlaspi arvense, Lamium 
amplexicaule. Concurrence ability of winter wheat stand and applied mechanical measures lower 
the number of weeds at later stages of winter wheat development and growth. Weed infestation 
of spring barley ranged from 9.75 to 55.25 weeds per m2 and was higher in ecological than in 
integrated farming system. 

The dominant weed species in integrated system in spring barley were perennials: 
Cirsium arvense, Cardaria draba and Convolvulus arvensis and annual weed species: 
Chenopodium album, Veronica arvensis, Lamium amplexicaule, Avena fatua, Persicaria 
maculosa, Persicaria lapathifolia and Fallopia convolvulus. The dominant weed species in 
ecological system in spring barley were perennials: Cirsium arvense, Convolvulus arvensis, 
Cardaria draba and annual weed species: Chenopodium album, Lamium amplexicaule, Avena 
fatua, Persicaria maculosa and Fallopia convolvulus. 

 
Table 2 

Actual weed infestation of winter wheat and spring barley stand in spring (year 1998-2005) 
 

No. of weeds in  
spring per m2 Most frequent weeds in spring 

Year Farming 
systems Winter 

wheat 
Spring 
barley Winter wheat Spring barley 

A 25,23 10,0 TRIPE, CARDR, CAPBP, 
CIRAR 

CIRAR, CHEAL, CARDR, 
VERAR 1998 

B 63,23 12,28 TRIPE, CARDR, CAPBP, 
CIRAR 

CIRAR, CHEAL, CONAR, 
LAMAM 

A 71,12 9,75 CIRAR, TRIPE, MEDSA, 
CHEAL 

CIRAR, CHEAL, CARDR, 
VERAR 1999 

B 78,80 19,83 CIRAR, TRIPE, MEDSA, 
CHEAL 

CIRAR, CHEAL, CONAR, 
LAMAM 

A 33,19 44,25 MEDSA, TRIPE, CIRAR, 
CAPBP 

AMARE, PERXX, CONAR, 
AVEFA 2000 

B 46,75 51,00 MEDSA, TRIPE, CIRAR, 
STEME 

AMARE, CHEAL, PERXX, 
AVEFA 

A 48,44 12,25 CIRAR, TRIPE, MEDSA, 
STEME 

AMARE, PERXX, CONAR, 
AVEFA 2001 

B 61,25 17,0 CIRAR, TRIPE, MEDSA, 
STEME 

AMARE, CHEAL, PERXX, 
AVEFA 

A 26,23 15,25 STEME, CAPBP, GALAP, 
MEDSA 

AMARE, CIRAR, PERXX, 
CHEAL 2002 

B 11,25 13,25 STEME, CIRAR, MEDSA, 
CHEAL 

CHEAL, CARDR, AVEFA, 
PERXX 

A 36,63 31,67 STEME, CIRAR, CHEAL, 
MEDSA 

CHEAL, AMARE, PERMA, 
FALCO 2003 

B 29,25 49,5 STEME, MEDSA, CIRAR, 
CHEAL 

CHEAL, AMARE, FALCO, 
PERMA 

A 18,00 19,00 CAPBP, STEME, LAMAM, 
TAROF 

CIRAR, CHEAL, PERMA, 
AMARE 2004 

B 51,00 55,25 CAPBP, LAMAM, MEDSA, 
STEME 

AMARE, CIRAR, CARDR, 
CHEAL 

A 27,00 25,00 THLAR, CAPBP, STEME, 
CIRAR 

CIRAR, CHEAL, PERMA, 
AMARE 2005 

B 45,63 47,25 CAPBP, STEME, THLAR, 
SONAR 

AMARE, CIRAR, CARDR, 
CHEAL 

X A 35,73 20,89 CIRAR, STEME, MEDSA, 
CARDR 

CIRAR, AMARE, CHEAL, 
CONAR X 

1998- 
2005 X B 48,39 32,55 CIRAR, MEDSA, TRIPE, 

STEME 
CIRAR, AMARE,  AVEFA, 
PERXX 
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Number of weeds and their weight before the harvest of winter wheat were in integrated 
system lower by 4.47 times in comparison with ecological system  

Number of weeds and their weight before the harvest of spring barley were in integrated 
system lower by 4.88 times in comparison with ecological system  

 
Table 3  

Actual weed infestation of winter wheat and spring barley stand before harvest (year 1998-2005) 
 

No. of weeds before 
harvest per m2 Most frequent weeds in summer 

Year Farming 
systems Winter 

wheat 
Spring 
barley Winter wheat Spring barley 

A 0,25 0,13 CONAR, LATTU CIRAR, CARDR 
1998 B 1,91 2,75 CIRAR,TRIPE,  

STEME, CARDR 
CIRAR, MEDSA, 
CONAR 

A 1,75 0,00 CONAR,TRIPE  - 
1999 B 12,80 3,83 CONAR, CIRAR,  

TRIPE, MEDSA  
CIRAR, MEDSA, 
CONAR 

A 5,75 2,13 CONAR, CIRAR, MEDSA, 
TRIPE,  CONAR, CIRAR 

2000 
B 28,5 18,50 CIRAR, MEDSA,  

TRIPE, SONAR 
AMARE, CHEAL, 
PERXX, AVEFA 

A 11,03 1,63 CONAR, CIRAR, LATTU, 
MEDSA CONAR, AVEFA 

2001 
B 16,85 10,50 CIRAR, CONAR, MEDSA, 

TRIPE 
CHEAL, CIRAR, 
CONAR,  AVEFA 

A 1,25 2,25 CONAR, ANAAR AVEFA, CONAR 
2002 

B 5,25 3,25 CIRAR, MEDSA, CHEAL, 
ANAAR 

CIRAR, AVEFA, 
CHEAL, CONAR 

A 2,75 5,00 CONAR, CIRAR,  SONAR POLAV, CHEAL, 
CIRAR, PLALA 2003 

B 12,75 12,83 CIRAR, MEDSA, CHEAL, 
AVEFA 

CHEAL, CIRAR, 
AMARE, AVEFA 

A 2,50 2,0 CONAR, CARDR, SONOL CHEAL, CONAR, 
CARDR 2004 

B 24,75 27,0 MEDSA, CHEAL, STEME, 
FALCO 

CHEAL, CARDR, 
CONAR 

A 2,75 5,50 CONAR, CIRAR, SONOL, 
AVEFA 

CONAR, CARDR,  
CIRAR, AVEFA 2005 

B 22,50 12,50 MEDSA, CIRAR, CHEAL, 
FALCO 

AVEFA, PERLA, 
CHEAL, CARDR 

X A 3,50 2,33 CONAR, CIRAR, SONAR, 
AVEFA, CHEAL, MEDSA 

CIRAR, CONAR, CHEAL, 
AVEFA, CARDR, PLALA X 

1998- 
2005 X B 15,66 11,39 CONAR, CIRAR, MEDSA, 

TRIPE, STEME, ANAAR 
CONAR, CIRAR, AVEFA, 
CARDR, PERXX, AMARE 

 
In the growth of winter wheat were detected perennial and annual winter weeds and 

very spring weeds. The infestation of weed species is in compliance with the excerpted authors. 
The infestation of spring barley was specific to location of weed species, specially:  Convolvulus 
arvensis, Cardaria draba and Cirsium arvense. Weed infestation (table 2 and 3) of ecological 
farming system was significantly higher because of using farm yard manure. The manure was 
bought from conventional farming system without the possibility of potential weed infestation 
(seed bank). 
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CONCLUSIONS 
We observed the influence of two farming systems (integrated and ecological) on the 

state of weed infestation of cereal crops (winter wheat, spring barley) in the small plot 
experiment of FAFR SAU Nitra at Dolná Malanta during the eight year period. We can conclude 
the following on the basis of researched literature and evaluated achieved: 

- The soil and climatic conditions for the growth of cereal crop coverage were 
adequate. 

- The types of individual farming systems influenced considerably the weed 
infestation of cereal plots in spring time. 

- Weed infestation of cereal crop was heavily influenced by the fact of using the 
manure as a fertiliser. The highest weed infestation was recorded during the first 
years of evaluation in both farming systems and was influenced by precipitation 
and temperature. 

- Perennial weeds were detected in both systems and crops. 
- Manuring and fertilization significantly influenced actual weed infestation. 
- We can conclude from the results that during the complete coverage under good 

conditions of densely sown cereal crop it is possible to farm them in the ecological 
farming system but we cannot have occurrence of durable weed species with higher 
weed infestation proportion on the field plot. 
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