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SUMMARY
Field trials were conducted during 1999-2002 at the experimental station of the Slovak University of 

Agriculture in Nitra. Fertilisation treatments were as follows: treatment 1 – zero dose of mineral N-P-K 
fertilisation; treatment 2 – mineral N-P-K fertilisation according to crop needs (equable nutrient balance in 
soil, e.g. = equivalent of 5 t ha-1 grain yield of spring barley); treatment 3 – high dose of mineral N-P-K fertili-
sation (positive nutrient balance in soil, e. g. = equivalent of 8 t ha-1 grain yield). Conventional mouldboard 
ploughing to the depth of 0.25 m was used. Weed infestation was evaluated before post-emergent application 
of herbicides (in May) and before harvest of crop (in June). Influences of mineral fertilisation and forecrops 
on weediness in spring barley stands were statistically significant (α = 0.006 for mineral fertilisation, α = 
0.002 for forecrops). The most harmful weed in spring barley stands was Cirsium arvense.
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INTRODUCTION

There are differences among cereal species in their relation to weeds from the point of view of their growth 
form, habitus and biological properties. Winter cereals are more competitive then spring cereals – their competitive 
ability decreases in the order: winter rye, winter triticale, winter barley, winter wheat, winter oat, spring wheat, 
spring barley (Černuško et al., 1997). According to Demo et al. (1991) and Richards (1989), the most sensitive 
cereal to weeds is spring wheat. Spring cereals are less competitive against weeds after late sowing, incomplete 
emergence and slower growth, and after damage by biotic and abiotic factors. 

MATERIAL AND METHODS

Field trials were conducted over a four-year period from 1999 through 2002 at the experimental station of the 
Slovak University of Agriculture in Nitra – Kolíňany in a maize growing region in south-western Slovakia. The 
experiment was established by the long strips method. The influence of various doses of mineral fertilisers (N-P-K, 
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without organic fertilisers) was evaluated on six model crops: winter wheat, spring barley, oil seed rape, sunflower, 
maize and sugar beet. The experimental site is located in a warm and moderate arid climatic region on Haplic 
Luvisol and Stagni–haplic Luvisol on an area of 14 ha (324 m × 432.2 m). Conventional soil tillage (ploughing to 
0.25 m depth) was used. The area for each evaluated crop was 2 ha. The acreage of fertilisation treatments was 0.54 
ha (300 m × 18 m). Three treatments of mineral fertilisation were as follows: treatment 1 – zero dose of mineral 
N-P-K fertilisation (negative nutrient balance in soil); treatment 2 – mineral N-P-K fertilisation according to crop 
needs (equable nutrient balance in soil, e. g. = equivalent of 5 t ha-1 grain yields of spring barley); treatment 3 – 
high dose of mineral N-P-K fertilisation (positive nutrient balance in soil, e. g. = equivalent of 8 t ha-1 grain yields). 
Weed infestation in spring barley stands was evaluated before post-emergent application of the herbicide Granstar 
(75% tribenuron-methyl) in May and before harvest of spring barley in June. The amount estimate method on 
1m2 in each of five replications was used. Influences of mineral fertilisation and forecrops on weediness in spring 
barley stands were statistically assessed by multivariate analysis of ecological data – CANOCO, version 4.5., by 
Monte-Carlo permutation test (licence holder - Department of Agrosystems and Climatology, Mendel University 
of Agriculture and Forestry in Brno, Czech Republic).

RESULTS AND DISCUSSION

Data containing many variables are often collected in weed science research. Multivariate analysis can be used 
for both descriptive and predictive modelling. Methods in this analysis include ordination, discriminant analysis 
and canonical analysis (Kenkel et al., 2002; Lepš et al., 2000). The obtained results were evaluated by redundancy 
analysis (RDA) and with Monte-Carlo permutation test. Ordination diagram (Figure 1) describes spatial layout 
of weed species in spring barley stands under fertilisation. 

Statistically significant differences between treatments 2 and 3 were not found, but significant differences 
between treatments without fertilisation (treatment 1) and with fertilisation (treatments 2 and 3) were noted. 
Fertilisation was statistically significant on significance level α = 0.006. Fertilisation positively influenced mainly 
the developing densities of Papaver rhoeas (PAPRH), Urtica dioica (URTDI), Sinapis arvensis (SINAR), Anagallis 
arvensis (ANGAR) and Sonchus oleraceus (SONOL). Mineral fertilisation favoured development of Persicaria spp. 
(PERXX), Avena fatua (AVEFA), Tripleurospermum perforatum (MATIN), Galium aparine (GALAP), Echinochloa 
crus-galli (ECHCG), Viola arvensis (VIOAR) and Lamium amplexicaule (LAMAM) in smaller margin. On the other 
hand Chenopodium polyspermum (CHEPO), Persicaria lapathifolia (POLLA), Apera spica-venti (APESV) and 
Rumex crispus (RUMCR) began retreat from spring barley stands under fertilisation. Less sensitivity to mineral 
fertilisation showed Helianthus annuus  as voluntary crops (HELAN), Lathyrus tuberosus (LTHTU), Polygonum 
aviculare (POLAV), Chenopodium album (CHEAL), Sonchus asper (SONAS), Amaranthus retroflexus (AMARE) and 
Thlaspi arvense (THLAR). Other weed species were indifferent to mineral fertilisation. They occurred in fertilised 
plots as well as in unfertilised ones, namely: Elytrigia repens (AGRRE), Cirsium arvense (CIRAR), Veronica persica 
(VERPE), Stellaria media (STEME), Raphanus raphanistrum (RAPRA), and Fallopia convolvulus (POLCO). 

Predominance of certain weeds in particular cropping systems is highly dependent on herbicide management 
practices, forecrops and cultural methods of weed management (Macák et al., 2008). Effects of habitat, light and 
temperature were reported by Jovanović (2005).  Spring barley was grown after sunflower, winter wheat and twice 
after sugar beet as forecrops. The best forecrop for spring barley was sugar beet (grown without organic fertilisa-
tion). Sugar beet stands under fertilisation suppress weeds by intensive shadowing under closed canopy.  Sunflower 
is a good forecrop for spring barley in case of good control of sunflower as a voluntary crop. Winter wheat as a 
cereal forecrop was determined as unsuitable for spring barley from the point of view of weed control.  Ordination 
diagram (Figure 2) describes the spatial layout of weeds in spring barley stands after different forecrops. 

Sugar beet as a forecrop (centroid fc-sugar beet) determined weediness by Galium aparine (GALAP), Echinochloa 
crus-galli (ECHCG), Raphanus raphanistrum (RAPRA), Veronica persica (VERPE) and Amaranthus retroflexus 
(AMARE). Occurrence of Veronica hederifolia (VERHE), Stellaria media (STEME), Sinapis arvensis (SINAR) and 
Elytrigia repens (AGRRE) was less influenced by sugar beet as a forecrop. 
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Figure 1. Impact of fertilisation on spring barley weediness
Slika 1. Uticaj đubrenja na zakorovljenost jarog ječma

Figure 2. Impact of forecrops on spring barley weediness
Slika 2. Uticaj različitih preduseva na zakorovljenost jarog ječma  
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Sunflower as a forecrop (centroid fc-sunflower) caused a reccurrence of a voluntary crop (Helianthus annuus - 
HELAN), and occurrence of Convolvulus arvensis (CONAR), Chenopodium album (CHEAL), Persicaria lapathifolia 
(POLLA) and Cirsium arvense (CIRAR) in spring barley stands. Winter wheat as forecrop (centroid fc-winter wheat) 
supported the occurrence mainly of Tripleurospermum perforatum (MATIN), Sonchus asper (SONAS) and Apera 
spica-venti (APESV), and smaller margin occurrence of Lathyrus tuberosus (LTHTU), Chenopodium polyspermum 
(CHEPO), Lamium amplexicaule (LAMAM) and Thlaspi arvense (THLAR). Other weeds shown on the ordination 
diagram (Figure 2) were indifferent, e.e. their occurrence was not influenced by a specific forecrop. The influence 
of forecrops on weediness in spring barley stands was statistically significant on significance level α = 0.002. 

DISCUSSION 

Mineral fertilisation and the evaluated forecrops significantly affected weediness of spring barley stands. The 
most harmful weed in spring barley stands was creeping thistle (Cirsium arvense). Creeping thistle was indifferent 
to fertilisation and its progress was affected mainly by maize for grain (Zea mays L.) as a forecrop.

Líška et al. (2000) found that the most widespread weed species in spring barley stands in maize-growing 
regions were Galium aparine, Avena fatua, Tripleurospermum perforatum (= Matricaria inodora), Cirsium arvense, 
Elytrigia repens (= Agropyron repens) and the voluntary crop Helianthus annuus. This tendency was similarly 
detected on the experimental station in Nitra-Kolíňany, too.

Dorado et al. (1998) put an accent on soil tillage systems. Absorption of N, P, K, Ca and Mg in spring barley 
stands under conventional soil tillage (ploughing) was higher by about 97, 72, 106, 93 and 87% than it was under 
a system without soil tillage. Weeds exhausted about 33, 81, 76, 124 and 34% more N, P, K, Ca and Mg under 
conventional soil tillage than under the system without soil tillage. Weed diversity was higher under the system 
without soil tillage then under conventional tillage.

Winkler et al. (2003) found that weed species were more affected by soil tillage system than by fertilisation on 
the basis of weediness observed in continuous spring barley stands under various soil tillage systems (ploughing 
to 0.3 m depth and minimised ploughing to 0.15 m depth) and under different nitrogen fertilisation (30, 60 and 
90 kg ha-1). 

Weeds are able to use low doses of NPK fertilisers (80:60:60 kg ha-1) better than crops. High density of some 
weed species under low doses of NPK fertilisers indicates better ability of nutrient utilization (Farkas, 2003). 
Competitive pressure by crops and weeds is markedly affected by fertilisation, mainly nitrogen. When cereal stands 
are not complete and too open, fertilisation raises weed competitive ability against the crop subsequently (Demo 
et al., 1991). These findings were confirmed in spring barley stands in our trial locality, too.

Espeby (1989) revealed that placement of fertilisers to greater depths than the sowing depth of spring barley 
supported the competitive ability of spring barley against weeds. Conversely, the competitive ability of weeds 
was promoted by shallow placement of fertiliser into the soil. Dvořák (1994) observed the highest weediness by 
annual weeds under lowest doses of fertilisers. The effect of various doses of fertilisers was less notable in trials 
with minimal soil tillage than in conventional soil tillage. 
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Korovska flora u usevu jarog ječma pod različitim uslovima đubrenja i preduseva

REZIME
U istraživačkoj stanici Slovačkog poljoprivrednog univerziteta u Nitra-Kolíňany, u području uzgajanja 

kukuruza u jugozapadnoj Slovačkoj, obavljeni su ogledi tokom četvorogodišnjeg perioda od 1999. do 
2002. godine. Eksperiment je postavljen po metodi traka na inicijativu proizvođača đubriva DUSLO (Šaľa). 
Ispitivan je uticaj različitih doza mineralnih đubriva (NPK bez organskih đubriva) na šest model useva 
(ozima pšenica, jari ječam, uljana repica, suncokret, kukuruz i šećerna repa). Ukupna eksperimentalna 
površina bila je 14 ha (324 m × 432,2 m), a zemljište pripada dvama tipovima luvisola. Površina u svakom 
usevu je bila 2 ha, a površina pod tretmanom đubrenjem 0,54 ha (300 m × 18 m). Tretmani đubrenja bili 
su: tretman 1 – doza NPK đubriva 0 (negativni balans hranljivih materija u zemljištu); tretman 2 – NPK 
mineralno đubrivo primenjeno prema potrebama useva (neutralan balans hranljivih materija u zemljištu, 
npr. = jednak količini od 5 t ha-1 prinosa zrna jarog ječma); tretman 3 – visoke doze mineralnog NPK 
đubriva (pozitivan balans hranljivih materija u zemljištu, npr. = jednak količini od 8 t ha-1 prinosa zrna 
jarog ječma). Klasično oranje plužnom daskom primenjeno je na dubini od 0,25 m. Ocenjivana je zako-
rovljenost jarog ječma tokom perioda 1999-2002. pre primene herbicida namenjenog tretmanima posle 
nicanja (u maju) i nakon žetve useva (u junu) korišćenjem metode procene na 1 m2 u svih pet ponavljanja. 
Uticaj mineralnih đubriva i preduseva na zakorovljenost jarog ječma bio je statistički značajan (α = 0,006 
za mineralno đubrenje, α = 0,002 za preduseve). Njivska palamida (Cirsium arvense) bila je najštetniji 
korov u zasadima jarog ječma.
Ključne reči: Predusev; mineralno đubrenje; jari ječam; zakorovljenost
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