
Journal on Processing and Energy in Agriculture 16 (2012) 2 67 

Biblid: 1821-4487 (2012) 16; 2; p. 67-70 Original Scientific Paper 
UDK: 631.147 Originalni naučni rad 
 

ECOLOGICAL ANALYSIS OF THE WEED FLORA IN  
ORGANIC PRODUCTION  

EKOLOŠKA ANALIZA KOROVSKE FLORE PRI  
ORGANSKOJ POLJOPRIVREDI 

Dejana DŽIGURSKI, Ljiljana NIKOLIĆ, Branka LJEVNAIĆ-MAŠIĆ 
Faculty of Agriculture, 21000 Novi Sad, Trg Dositeja Obradovića 8, Serbia 

e-mail: dejana@polj.uns.ac.rs 

ABSTRACT 
One of the biggest problems in organic agriculture is the technology of weed control. Therefore, it is necessary to know the weed 

flora and their characteristics. During organic production of buckwheat, soybeans, wheat, corn, cabbage, and lettuce in Pančevo, 
Crepaja, Kisač, Bajmok and Totovo selo, 47 plant species were determined in the weed flora. The ecological analysis of the flora in-
dicates that the studied agroecosystems are: moderately dry to moderately moist (F-2,53), neutral to slightly acidic in chemical reac-
tions (R-3,28), eu-mesotrophic (N-3,74) with a medium humus content (H-2,96), well to moderately aerated (D-3,34), non-saline, 
with favorable light (L-3,87) and thermal regimes (T-4,02) and with the conditions of the moderately continental climate (K-3,09). In 
the studied weed flora, three taxa of invasive species were determined in region of Europe, and even seven taxa in the Province of 
Vojvodina. The results of this study contribute to understanding of weed flora ecological characteristics, and indicate the presence of 
invasive species in organic production. 
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REZIME 
Organska poljopriveda je, prema definiciji FAO (Svetska organizacija za poljoprivredu) i WHO (Svetska zdravstvena 

organizacija), sistem upravljanja proizvodnjom koji podrazumeva ozdravljenje ekosistema, uključujući i biodiverzitet, biološke 
cikluse i preporučuje korišćenje metoda koje u najvećoj meri isključuju upotrebu inputa van farme. Pri organskoj poljoprivredi, 
korovi se posmatraju sa pozitivnog aspekta, te ih je neophodno dovesti u ravnotežu sa gajenom biljkom. Korovsku floru pri organskoj 
proizvodnji heljde, soje, pšenice, kukuruza, kupusa, salate u Pančevu, Crepaji, Kisaču, Bajmoku i Totovom Selu čini 47 biljnih vrsta. 
Ekološkom analizom flore istraživani agroekosistemi okarakterisani su kao: umereno sušni do umereno vlažni (F-2,53), neutralne do 
slabo kisele reakcije (R-3,28), eutrofno-mezotrofni (N-3,74) sa srednjim sadržajem humusa (H-2,96), dobre do umereno povoljne 
aerisanosti (D-3,34), nezaslanjeni, povoljnog svetlosnog (L-3,87) i termičkog (T-4,02) režima i sa odlikama umereno kontinentalne 
klime (K-3,09). Analizom flore korova utvrđeno je da su Ambrosia artemisifolia, Cirsium arvense i Senecio vulgaris, prema 
programu Global Invasive Species Program of the World Conservation Union, okarakterisane kao invazivne biljke za područje 
Evrope. Sa Liste invazivnih vrsta na području AP Vojvodine, u istraživanim agroekosistemima prisutne su: Amaranthus retroflexus, 
Amaranthus blitoides, Ambrosia artemisifolia, Datura stramonium, Erigeron canadensis, Portulaca oleracea i Sorghum halepense. 
Rezultati ovog rada doprinose sagledavanju ekoloških karakteristika i registrovanju invazivnih vrsta, kao neophodnom preduslovu u 
izboru mera suzbijanja korova pri organskoj proizvodnji u usevima heljde, soje, pšenice, kukuruza, kupusa i salate. 

Ključne reči: organska proizvodnja, flora korova, ekološka analiza, invazivne vrste. 
 

INTRODUCTION 
Striving to provide sufficient amounts of food, the conven-

tional agriculture was characterized by uncontrollable use of arti-
ficially synthesized substances, genetically modified organisms, 
and agricultural machinery in soil tillage. All this has led to the 
distortion of natural processes in agro-ecosystems and signifi-
cant damages to the environment. 

On the other hand, organic (biological, ecological) agricul-
ture is, according to the definition of FAO (World Agricultural 
Organization) and WHO (World Health Organization), the sys-
tem of production management which enhances ecosystem’s 
health including biodiversity and biological cycles, and recom-
mends the methods that largely excludes the use of external agri-
cultural inputs (Biliaderis, 2008; Lazić and Lazić, 2008; Ra-
dosavljević, 2010). Organic food is produced by using renewable 
resources, enabling soil and water conservation, and improving 
environmental quality for future generations. Organic food is 
produced without using conventional pesticides, fertilizers with 
synthetic ingredients, sewage sludge, bioengineering or ionizing 
radiation. Before a product is labeled as organic, a certificate has 
to be granted for a field in which the crop is grown, and the pro-
duction is monitored in order to meet all standards set for the 

process of production of organic food 
(http://www.nal.usda.gov/afsic/pubs/terms). Organic agriculture 
is possible in different agro-ecological conditions with respect to 
agro-ecological and agronomic knowledge. This means that 
plant varieties should be grown under optimal climatic and ed-
aphic conditions, with proper selection of species and applica-
tion of appropriate technological measures. In conventional agri-
culture, weeds are subjected almost to a complete eradication 
due to their harmful effects on cultivated plants.  

In organic agriculture, weeds are observed from a positive 
aspect too, and it is necessary to bring them into balance with the 
cultivated plant (Nikolić et al., 2011; Džigurski et al., 2011; 
Ljevnaić-Mašić et al., 2011). The development of weeds is regu-
lated by: adequate selection of species and varieties of plants, 
selection of controlled seedlings, time and method of planting, 
intensive and complex crop rotation, consociation, appropriate 
soil tillage which creates favorable conditions for development 
of natural enemies of pests, eradication of weeds by physical and 
mechanical means etc. (Sekulić et al., 2008). Weed control in 
organic agriculture is based on efficiency of the entire produc-
tion system and a combination of the allowed methods without 
ecological consequences (Šeremešić and Milošev, 2008).  

Plants have different requirements in terms of the most im-
portant ecological properties of their habitat. This site specificity 
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enables even higher plants to be taken as good indicators of 
habitat conditions within indicative ecology. This feature of 
plants has been used by many researchers to characterize eco-
logical conditions of habitats in which these plants develop by 
means of their bioindicator values (Nikolić et al., 2011).  

The aim of this study is an ecological analysis of the weed 
flora and the determination of invasive species as a prerequisite 
in selecting the measures of weed control in organic production 
of crops such as buckwheat, soybeans, wheat, corn, cabbage and 
lettuce. 

MATERIAL AND METHOD  
The floristic study of weed flora in crops of buckwheat, 

soybeans, wheat, corn, cabbage and lettuce, in the fields certified 
for organic agricultural production, in Pančevo, Crepaja, Kisač, 
Bajmok and Totovo Selo was carried out during the vegetation 
period of 2011. The weeds were determined according to 
Josifović (1970-1977), Sarić (1986), Tutin et al. (1964), Tutin et 
al. (1968-1980), Jávorka and Csapody (1975). Ecological 
indices are according to Landolt (1977) and, for the species 
Atriplex hastata according to Knežević (1994). 

RESULTS AND DISCUSSION 
In organic production of buckwheat, soybeans, wheat, corn, 

cabbage and lettuce, in open area, 47 weed species were found 
(Tab. 1). The ecological analysis of the weed flora in terms of 
surface humidity indicates the equal presence of indicators of 
moderately dry (F2: 22 species - 46.81%) and moderately humid 
sites (F3: 22 species - 46.81%). Among the species labeled with 
the F2 is also Lathyrus tuberosus labeled with index F2w that 
grows on mostly dry and moistened sites if rainy period is 
extended. Among the indicators of moderately humid sites (F3) 
there are also 6 species labeled with the index F3w (plants grow 
on sites of variable humidity). The indicators of moderately dry 
and moderately humid sites (F2, F2w,  F3 and F3w) are present by 
93.62%. Due to water retention, which affected the investigated 
ecosystem in 2011, we found Roripa silvestris - hygrophyta and 
indicator of the sites with variable humidity (F4w: 1 species - 
2.13%), and Veronica anagallis-aquatica - hydrohelophyta 
which also tolerate conditions of variable humidity (F5w: 1 
species - 2.13%). Sorghum halepense is xerophyta ie. the only 
indicator of extremely dry sites (F1: 1 species - 2.13%). The 
mean value of the ecological index for humidity of 2.53 and also 
predominance of plants labeled with indices F2, F2w, F3 and F3w 
indicated that the studied ecosystems have moderately dry to 
moderately humid soil (Fig. 1).  

The analysis of the ecological index for chemical reaction of 
the substrate indicates that there is an absolute predominance of 
neutrophilic plants (R3: 32 species - 68.08%). This confirms that 
the investigated ecosystems are with a neutral to slightly acidic 
reaction. The indicators of a neutral to alkaline reaction (R4) are 
present with 14 taxa (29.79%). Sorghum halepense is the only 
one indicator of acid reaction of sites (1 species - 2.13%). The 
predominance of neutrophilic plants and the mean value of 
ecological index of 3.28 indicate a neutral to slightly acid 
reaction of substrate (Fig. 1).     

The analysis of the ecological index for the biogenous 
mineral substance especially compounds of nitrogen showed a 
significant presence of the indicators of eutrophic ecosystems 
(N4: 32 species - 68.08%). These are followed by the indicators 
of moderately productive ecosystems (N3: 12 species - 25.53%) 
and indicators of extremely eutrophic ecosystems, i.e. plants that 
grow in site with very high contents of biogenous mineral 
substance (N5: 2 species - 4.26%). Stachys annua is the indicator 

of oligotrophic ecosystems (N1: 1 species - 2.13%). The 
predominance of the indicators of eutrophic ecosystems and the 
mean value of 3.74 characterized investigated agro-ecosystems 
as eu-mesotrophic (Fig. 1). 
 

Table 1. Weed flora in organic production with ecological 
indices (2011) 

 

Plant species F R N H D S L T K
Amaranthus retroflexus L. 2 3 4 3 3 - 4 4 3
Amaranthus blitoides Wats. 2 3 4 3 3 - 4 5 3
Ambrosia artemisifolia L. 2 3 4 2 2 + 4 5 3
Artemisia vulgaris L. 3w 3 4 3 4 - 4 4 3
Cirsium arvense (L.) Scop. 3 3 4 3 4 + 3 4 3
Cichorium intybus L. 2 4 3 3 5 - 5 4 3
Erigeron canadensis L. 2 3 3 3 4 - 4 4 3
Matricaria suaveolens (Pursh) Buch. 3 3 5 3 5 - 4 4 3
Senecio vulgaris L. 3 3 4 3 4 - 4 4 3
Sonchus arvensis L. 3w 3 4 4 4 + 3 4 3
Sonchus oleraceus (L.) Gou.   3 4 4 3 4 - 4 4 3
Taraxacum officinale Weber. 3 3 4 3 4 + 4 3 3
Heliotropium europaeum L.  2 4 4 3 3 - 4 5 4
Capsella bursa-pastoris (L.) Med. 2 3 4 3 4 - 4 3 3
Diplotaxis muralis (L.) DC. 2 4 4 2 3 - 4 5 2
Roripa silvestris (L.) Bess. 4w 3 4 3 5 - 4 4 3
Sinapis arvensis L.  3 4 4 3 4 - 4 4 3
Stellaria media (L.) Vill.  3 3 4 3 4 - 3 3 3
Atriplex hastata L. 3 3 4 3 3 + 4 4 4
Chenopodium album L.  2 3 4 3 4 - 4 3 3
Chenopodium rubrum L.  3 3 5 3 4 + 4 3 4
Chenopodium hybridum L. 3 4 4 3 3 - 4 4 4
Convolvulus arvensis L.  2 4 3 3 4 - 4 4 3
Euphorbia falcata L. 2 4 4 3 4 - 4 5 2
Euphorbia helioscopia L. 3 3 4 3 4 - 4 4 3
Lathyrus tuberosus L.  2w 4 3 3 5 - 4 4 4
Medicago lupulina L.   2 4 3 3 4 - 3 4 3
Fumaria officinalis L.  2 4 4 3 4 - 4 4 3
Lamium amplexicaule L.  2 3 4 3 4 - 4 3 3
Stachys annua L.  2 4 2 3 4 - 4 4 4
Hibiscus trionum L. 3 3 3 3 4 - 4 5 4
Papaver rhoeas L. 2 4 3 3 4 - 3 4 3
Agropyrum repens (L.) Beauv. 3w 3 4 2 3 + 4 3 3
Poa trivialis L. 3w 3 4 3 4 - 3 3 3
Setaria viridis (L.) P.B. 2 3 4 2 4 - 4 4 3
Setaria verticillata (L.) P.B. 2 3 4 2 4 - 4 5 3
Sorghum halepense (L.)Pers.  1 2 3 3 3 - 4 5 3
Polygonum convolvulus L.  2 3 3 3 4 - 4 4 3
Polygonum lapathifolium L.  3w 3 4 3 3 - 5 3 3
Portulaca oleracea L. 3w 3 4 3 4 - 4 4 3
Anagallis arvensis L. 3 3 3 3 4 - 4 4 3
Anagallis femina Mill. 2 3 3 3 4 - 3 4 4
Kickxia elatine (L.) Dum. 2 3 3 3 4 - 4 5 2
Veronica anagallis-aquatica L. 5↑w 3 4 4 5 - 4 4 3
Veronica hederifolia L.  3 3 4 3 4 - 3 4 3
Datura stramonium L.  3 3 4 4 4 + 4 5 2
Solanum nigrum L.  3 4 4 3 4 - 4 4 3

 

The ecological analysis in terms of the content of organo-
mineral compounds indicated the presence of plants with the 
medium requirements regarding humus content (H3: 39 plants - 
82.98%). The indicators of substrate with low humus content 
(H2: 5 plants - 10.64%) and the indicators of substrates rich in 
humus (H4: 3 plants - 6.38%) are significantly less present. The 
percentage share of plants with high content of humus in the soil 
is supported by the mean value of 2.96 (Fig. 1). 

The analysis of the ecological index for dispersion (aeration) 
of soil showed the predominance of the indicators of moderately 
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favorable aerated substrate - (D4: 32 species - 68.08%). These 
are followed by the indicators of well aerated soil substrate (D3: 
9 species - 19.15%), the indicators of exceptionally poor aerated 
soil substrates (D5: 5 species - 10.64%) and the indicators of 
good aerated soil substrates Ambrosia artemisifolia (D2: 1 plant - 
2.13%). Well to moderately favorable aerated substrate is 
confirmed by the mean value 3.34 (Fig. 1).  

The taxa adapted to a site with greater content of Na+ ions 
are: Ambrosia artemisifolia, Cirsium arvense, Sonchus arvense, 
Taraxacum officinale, Atriplex hastata, Chenopodium rubrum, 
Agropyrum repens and Datura stramonium. These taxa are 
present with a 17.02%. and their presence indicates that some 
parts of studied site are salted. The indicators of non-saline soil 
are present with 39 species - 82.98% (Fig. 1).    

The analysis of ecological index for light shows a 
predominance of transitional plants group between semi-
sciophytes and heliophytes (L4: 37 species - 78.72%). The 
presence of semi-sciophytes (L3: 8 species - 17.02%) is caused 
by height of some crops  which overshadows the present weeds. 
The heliophytes (L5: 2 plants - 4.26%) are Cichorium intybus 
and Polygonum lapathifolium. The predominance of the 
indicators of the sites with high light intensity and the mean 
value of this ecological index by 3.87 confirm a favorable light 
regime of investigated ecosystems (Fig. 1). 

The ecological analysis in terms of the temperature shows 
the largest percentage of the indicators of warm sites (T4: 28 
species - 59.57%). The indicators of very warm (T5: 10 species - 
21.28%) and the indicators of moderately warm sites (T3: 9 
species - 19.15%) are equally represented. The favorable thermal 
regime also confirms the mean value by 4.02 (Fig. 1).  

The analysis of ecological index for continentality indicates 
on significant percentage of the indicators of moderately 
continental conditions of sites (K3: 35 species - 74.47%). These 
are followed by the indicators of more continental sites 
conditions (K4: 8 species - 17.02%) and the indicators which are 
mostly distributed in areas with sub-oceanic climate (K2: 4 
species - 8.51%). The moderately ccontinental conditions of sites 
also confirms the mean value by 3.09 (Fig. 1).   

 

In the weed flora of buckwheat, soybeans, wheat, corn, 
cabbage and lettuce, Ambrosia artemisifolia, Cirsium arvense 
and Senecio vulgaris were found, which are, according to the 
Global Invasive Species Program of the World Conservation 
Union, labeled as invasive species for the region of Europe. 
From the List of invasive species in AP Vojvodina in 

investigated agroecosystems Amaranthus retroflexus, A. 
blitoides, Ambrosia artemisifolia, Datura stramonium, Erigeron 
canadensis, Portulaca oleracea and Sorghum halepense are 
present (http://iasv.dbe.pmf.uns.ac.rs/index.php). Some of the 
attributes that favor invasive species in relation to native species 
are: short life cycle, rapid growth, selective expression of 
alelopatic effects on certain native plants, high phenotypic 
plasticity and flexibility of natural resources using ie. extremely 
effective physiological and reproductive capacity (Wetzel, 2005; 
Thiébvaut, 2007).  

CONCLUSION 
Organic production is closely related to the problem of weed 

control and integrated approach is needed to solve this problem 
that includes physical, mechanical and biological weed control 
measures. The lowering of the weed control level to the level of 
tolerance has a positive impact on biodiversity conservation. In 
organic production of buckwheat, soybeans, wheat, corn, 
cabbage and lettuce, 47 weed species were found. Ecological 
analysis indicates that the studied agro-ecosystems are: 
moderately dry to moderately moist (F-2.53), neutral to slightly 
acidic in chemical reaction (R-3.28), eu-mesotrophic (N-3.74) 
with a medium humus content (H-2.96), well to moderately 
aerated (D-3.34), non-saline, with favorable light (L-3.87) and 
thermal regimes (T-4.02) and with the conditions of the 
moderately continental climate (K-3.09). In the weed flora, 
Ambrosia artemisifolia, Cirsium arvense and Senecio vulgaris 
were found, which are, according to the Global Invasive Species 
Program of the World Conservation Union, labeled as invasive 
species for the region of Europe. From the List of invasive 
species in AP Vojvodina in investigated agroecosystems 
Amaranthus retroflexus, A. blitoides, Ambrosia artemisifolia, 
Datura stramonium, Erigeron canadensis, Portulaca oleracea 
and Sorghum halepense are present. The knowledge and analysis 
of biological and ecological characteristics of the weed flora, and 
the distribution and monitoring of invasive species in crops and 
fields certified for organic agriculture are a priority in selection 

of weed control measures and in establishing 
the balance between synusia of weeds and 
crop. 
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