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ABSTRACT 

This paper presents the results on the presence of weeds in organic alfalfa crops in different years of growing, in Futog during 
the vegetation period in 2015. In the studied plots, 19 weed species were identified in the organic alfalfa crops, ranging from 13 in 
three-year-old crops to 17 in those in the fourth year of exploitation, with only 8 recorded in the five-year-old samples. Quantitative 
and qualitative weed community composition in the studied plots was dependent on the alfalfa crop maturity. It was found that there 
were statistically significant differences between the total infestation of alfalfa in different years crop utilization. Species Taraxacum 
officinale Web., Cynodon dactylon Pers. and Artemisia vulgaris L. had the greatest number and their number of individuals/m2 was 
statistically significantly higher than in all other identified species. 
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REZIME 
S obzirom da je biljna proizvodnja po organskim principima tesno vezana sa povećanim nivoom zakorovljenosti useva, zbog 

isključivanja primene hemijskih preparata, neophodno je praćenje stanja korovske flore i vegetacije kako bi se pronašlo 
najprihvatljivije rešenje koje bi u našim agroekološkim uslovima dalo povoljne rezultate u pogledu redukcije korova. S tim u vezi, u 
radu su prikazani rezultati istraživanja zakorovljenosti useva organske lucerke različite starosti, koji su obavljeni na oglednim 
parcelama u Futogu tokom vegetacionog perioda 2015. godine. Kvantitativna i kvalitativna struktura korovske sinuzije u usevu 
lucerke na ispitivanom području je zavisila od godina starosti useva lucerke. Analizom stepena zakorovljenosti, konstatovano je 
prisustvo 19 korovskih vrsta, i to 13 u trogodišnjem usevu, 17 u četvorogodišnjem i samo 8 vrsta u petogodišnjem organskom usevu 
lucerke. Među konstatovanim vrstama dominirale su terofite sa 12 vrsta (63,1%), a najveći broj korovskih vrsta pripadao je 
familijama Poaceae (8) i Asteraceae (7). Utvrđeno je da postoje statistički značajne razlike između ukupne zakorovljenosti 
trogodišnjeg i četvorogodišneg useva, kao i između četvorogodišnjeg i petogodišnjeg organskog useva lucerke. Najveću brojnost 
imale su vrste Taraxacum officinale Web., Cynodon dactylon Pers. i Artemisia vulgaris L. kod kojih je broj individua/m2 bio 
statistički značajno veći u odnosu na sve ostale konstatovane vrste. Analizom florističkog sastava i stepenom zakorovljenosti 
konstatovano je da je to tipična korovska sinuzija karakteristična za usev lucerke. 

Ključne reči: korovi, lucerka, organska proizvodnja. 

INTRODUCTION 

The specific cultivation methods applied to the alfalfa crops 
provide favorable conditions for weed emergence and a 
formation of invasive plant communities. Perennial dense 
planting, along with recurrent mowing, affect the formation, 
structure and dynamics of the alfalfa weed community. As 
alfalfa weed infestation is recognized as one of the decisive 
limiting factors in the yield of this fodder crop, this issue is 
increasingly given attention in research and practice. In a recent 
study, Renz (2015) noted that the fodder crop quality declines 
with the increase in the weed biomass, whereby the extent of this 
effect is linked to the weed type. Damage induced by weed is 
reflected in considerable reduction in alfalfa yield, as well as 
lower hay quality and shorter crop exploitation period (Yazdani 
et al., 2012). In an earlier work, Rassini et al. (1995) emphasized 
that, under the influence of weeds, alfalfa yield can decline by 
60 %, whereas its biomass can be reduced by as much as 75 %. 
The authors further noted that weed infestation can adversely 
affect alfalfa longevity, shortening it by 2-5 years, due to the 
reduced mowing potential. In addition, many weed species can 
be harmful or toxic, and thus pose danger when present in hay or 
silage. Đukić et al. (2004) further added that some weeds have 
low nutritive value and unpleasant smell, compromising the 
quality of animal products. Similarly, leaves and blossom of 
some weed species are covered with spines and thorns, with the 

potential to cause damage to the animal digestive tract (Fava et 
al., 2000). 

Weed control in alfalfa crops of is one of the most significant 
problems affecting the fodder crop production, especially in 
organic production systems that prohibit usage of chemical 
protective measures. In organic production, weed control 
requires establishing an optimal balance between the weed 
community and the cultivated plant (Ljevnaić-Mašić et al., 
2015). Therefore, knowledge of the biology and ecology of the 
weed flora and a better understanding of the competition 
between cultivated plants and weeds is a prerequisite for 
successful selection of their control and suppression methods. 

Due to the necessity and the importance of producing 
abundance of high quality, healthy, safe and nutritious forage in 
the Republic of Serbia, the aim of this work was to conduct an 
extensive floristic study of the weed community through the 
analysis the weed infestation level in the organic alfalfa crop in 
different years of crop exploitation, as a function of infestation 
reduction, while preserving energy and protecting the 
environment.  

MATERIAL AND METHOD  
Weed infestation level of the organic alfalfa crops of 

different maturity was established during the 2015 vegetative 
period in the field of the Agricultural Secondary School in 
Futog, on the calcareous chernozem soil on alluvial deposits 
(Nešić et al., 2005). The studies were conducted on an area 
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covering 0.5 ha, focusing on the alfalfa plots in the third, fourth 
and fifth growing season. According to the organic production 
principles, NS Bačka ZMS alfalfa was grown on all analyzed 
plots. During the study period, the experimental plots were 
mowed five times. No other care measures (e.g., fertilization, 
irrigation, etc.) were implemented.  

Weed infestation level was determined on the selected plots 
via a quantitative method comprising of counting the number of 
weed species per 1 m2 area (Kojić et al., 1972), in three 
replications, during the fourth alfalfa growth phase. 

Plant material determination was performed according to 
Josifović (1970-1977), Javorka and Csapody (1975) and Tutin et 
al. (1960-1980). Classification to higher taxonomic categories 
and life forms was based on Takhtajan (2009), and Ujvárosi 
(1973), respectively. Ecological indices (value bioindicators) for 
the key environmental factors were established in accordance 
with Landolt (1977). 

Statistical analysis of the gathered data (ANOVA, Duncan 
test) was performed using the Statistica 12.6 software tool. 

RESULTS AND DISCUSSION  
The experimental plots of organic alfalfa characterized by 

different exploitation period, a 13 ha area, including the plot 
perimeter, were previously subjected to taxonomic analysis of 
weed communities, which revealed 63 vascular plant species 
(Ilić and Nikolić, 2015). However, in this work, smaller areas 
covered by alfalfa crops of different maturity were subjected to 
weed infestation level assessment, whereby plot edges were 
excluded from the analysis, as these tend to be characterized by a 
more diverse weed floristic composition. Quantitative analysis of 
alfalfa weed infestation extent revealed presence of 19 weed 
species. More specifically, in the third and forth alfalfa growing 
season 13 (68.4 %) and 17 (89.5 %) taxa were noted, 
respectively, whereas a significantly lower number (8 taxa;   
42.1 %) was recorded in the fifth crop exploitation year, as 
shown in Table 1. 

 

In the three-year-old alfalfa crop, Artemisia vulgaris was the 
most prevalent weed species (18.7 ind./m2), followed by 
Cynodon dactylon (14.7 ind./m2) and Setaria glauca (12 
ind./m2), as shown in Table 1. In the floristic spectrum, the 
greatest number of weed species (84.6 %) belonged to the 
families Asteraceae (6 taxa; 46.1 %) and Poaceae (5 taxa;     
38.5 %). When the three-year-old alfalfa crop was subjected to 
life form analysis, it was established that, with 8 taxa (61.5 %), 
therophytes were predominant, with the greatest number of T4 
therophytes (7 taxa; 53.8 %). Geophytes (3 taxa; 23.1 %) and 
hemicryptophytes (2 taxa; 15.4%) were far less prominent. 

The greatest floristic diversity, as well as weed infestation, 
was noted in the fourth year of alfalfa growth, whereby the most 
pertinent weed species were: Artemisia vulgaris (41.3 ind./m2), 
Cynodon dactylon (28.7 ind./m2), Taraxacum officinale (16 
ind./m2), Amaranthus retroflexus (14.7 ind./m2) and Setaria 
glauca (9.3 ind./m2), as shown in Table 1. Among the weed 
species identified in the four-year-old corps, family Poaceae was 
the most abundant and diverse (47 % or 8 taxa), followed by 
Asteraceae (29.4 % or 5 taxa). The floristic composition was 
dominated by therophytes (58.8 % or 10 taxa), with the greatest 
number of T4 (8 taxa; 47.1 %), whereas hemicryptophytes and 
geophytes were represented by 4 (23.5 %) and 3 (17.6 %) taxa, 
respectively. High prevalence of therophytes is a result of 
edaphic and agro-technical factors, as well as the constant plant 
adaptation to anthropogenic influences, which, in this case, 
primarily pertains to the repeated alfalfa mowing during the 
growing season, resulting in the emergence or absence of certain 
weed species. 

As the alfalfa ages and weakens in the later exploitation 
years, it is not uncommon for this crop to be absent from some 
areas, giving way to the increasing number of ruderal and 
meadow species (Kojić and Šinžar, 1985), or perennial weed 
species from the hemicryptophyte category (Pavlović et al., 
2004). The findings yielded by this study also revealed that, in 
the fifth alfalfa exploitation year, due to the basic growth 

technology and intensive mowing in the 
preceding years, a significant crop thinning 
occurred, resulting in fewer species, but 
greater number of individuals per m2 
belonging to the competitor weed species 
(Taraxacum officinale– 33.3 ind./m2, 
Rumex obtusifolius – 16 ind./m2, and 
Cynodon dactylon– 9.3 ind./m2), in line 
with the data reported in pertinent literature 
(Pavlović et al., 2004). The identified taxa 
were classified into families Asteraceae (4 
taxa; 50 %), Poaceae (3 taxa; 37.5 %) and 
Polygonaceae (1 taxon; 12.5 %). The 
biological spectrum was characterized by a 
somewhat lower number of therophytes 
(37.5 % or 3 taxa) relative to that noted in 
the three- and four-year-old crops, while the 
number of geophytes (37.5 % or 3 taxa) and 
hemicryptophytes (25 % or 2 taxa) 
remained relatively stable. 

The findings obtained in this work 
concur with those reported by Pacanoski 
(2010), who noted that, in Pelagonia, of the 
28 weed species recorded in the three-year-
old alfalfa crop, only 9 remained in the 
fourth growing phase, with the average 
number of individuals of 27.6 ind./m2. The 
greatest number of identified taxa belonged 
to the families Poaceae (35.7 %) and 

Table 1. Review of weed flora with life forms (LF) and average numbers of 
individuals/m2in the third, fourth and fifth year of organic alfalfa growing 

Family Genus Species LF No. of ind./m2 
III IV V Average 

Asteraceae 

Matricaria M. inodora L. T2 1.3 - - 0.4 
Sonchus S. oleraceus L. T4 1.3 - 1.3 0.9 
Erigeron E. canadensis L. T4 2.7 2.7 4 3.1 
Stenactis S. annua L. T4 1.3 4 1.3 2.2 

Taraxacum T. officinale Web. H3 1.3 16 33.3 16.9 
Artemisia A. vulgaris L. T4 18.7 41.3 - 20 

Crepis C. capillaris (L.) Wallr. T2-3 - 4 - 1.3 

Poaceae 

Agropyrum A. repens Beauv. G1 1.3 5.3 1.3 2.6 
Cynodon C. dactylon Pers. G1 14.7 28.7 9.3 17.6 
Sorghum S. halepense L. G1 9.3 5.3 2.7 5.8 

Echinochloa E. crus-galli (L.) Beauv. T4 - 1.3 - 0.4 
Setaria S. glauca P.B. T4 12 9.3 - 7.1 
Lolium L. perenne L. H1 - 2.7 - 0.9 
Bromus B. inermis Leyss. H - 1.3 - 0.4 

Digitaria D. sanguinalis Scop. T4 2.7 2.7 - 1.8 
Polygonaceae Rumex R. obtusifolius L. H3 5.3 4 16 8.4 

Chenopodiacea
e Chenopodium C. album L. T4 - 1.3 - 0.4 

Brassicaceae Capsella C. bursa-pastoris (L.) 
Med. T1 - 1.3 - 0.4 

Amaranthaceae Amaranthus A. retroflexus L. T4 1.3 14.7 - 5.3 
Total of plant species  13 17 8 / 
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Asteraceae (32.1 %). According to the same author, in the four-
year-old alfalfa crop, 25 weed species were noted, whereby their 
number declined from the first to the fourth mowing, with only 
10 taxa identified in the fourth growing phase, and an average of 
33.7 ind./m2. The author further observed predominance of 
therophytes, irrespective of the mowing frequency and the length 
of alfalfa exploitation period. Similar observations regarding the 
biological spectrum were noted by Nestorović (2004), who 
identified presence of 45 species in the weed flora of the alfalfa 
crops in the Belgrade suburbs. The author also reported 
predominance of therophytes (51.1 %), along with a significant 
presence of hemicryptophytes (42.2 %), with a much smaller 
contribution of geophytes (6.7 %).  

Analysis of the general infestation of organic alfalfa crops of 
different maturities revealed the highest average number of 
individuals/m2 for species Artemisia vulgaris (10) - 20 ind./m2, 
followed by Cynodon dactylon (2)- 17.6 ind./m2 and Taraxacum 
officinale (1) - 16.9 ind./m2, as shown in Table 1 and Figure 1. 
As the prevalence of these three species was statistically 
significantly higher in comparison to all other identified species 
(Figure 1), it can be posited that they exerted the greatest 
influence on the alfalfa crops. 

The Figure 1 shows the number of individuals/m2, where the 
numbers 1-19 marks all identified species: Taraxacum officinale 
(1), Cynodon dactylon (2), Erigeron canadensis (3), Stenactis 
annua (4), Rumex obtusifolius (5), Sorghum halepense (6), 
Sonchus oleraceus (7), Agropyrum repens (8), Bromus inermis 
(9), Artemisia vulgaris (10), Capsella bursa-pastoris (11), 
Lolium perenne (12), Echinochloa crus-galli (13), Setaria 
glauca (14), Amaranthus retroflexus (15), Chenopodium album 
(16), Crepis capillaris (17), Digitaria sangunalis (18), 
Matricaria inodora (19). 

 

 
Fig. 1. Numbers of individuals weed species/m2 in organic 

alfalfa crops 

 
Significant contribution to the general weed infestation of the 

alfalfa crops of different maturity was also noted for Rumex 
obtusifolius (with an average of 8.4 ind./m2), Setaria glauca (7.1 
ind./m2), Sorghum halepense (5.8 ind./m2) and Amaranthus 
retroflexus (5.3 ind./m2). More specifically, the average number 
of individuals per m2 recorded for the Rumex obtusifolius species 
was statistically significantly higher than that recorded for 
Sonchus oleraceus, Bromus inermis, Capsella bursa-pastoris, 
Lolium perenne, Echinochloa crus-galli, Chenopodium album, 
Crepis capillaris, Digitaria sangunalis, and Matricaria inodora 
(Figure 1). Abundance of other identified taxa was negligible 
and comparatively stable, with no statistically significant 
differences (Table 1, Figure 1).  

Figure 2 depicts the general weed infestation level for three-, 
four-, and five-year-old alfalfa crops.  

 

 
Fig. 2. Numbers of individuals/m2 in different years of 

organic alfalfa growing 
 
Statistically significant differences were also noted in the 

total weed infestation of three- and four-year-old, as well as 
four- and five-year-old organic alfalfa crops. On the other hand, 
the differences between the levels noted in years three and five 
were not statistically significant (Table 2, Figure 2).  

 

Table 2. The significance of differences between weed 
infestation in different years of organic alfalfa growing 
(ANOVA, Duncan test) 

Years of alfalfa 
growing V IV III 

V - 0.01703* 0.92871 
IV - - 0.01620* 

(*P<0.05) 
 

In addition to the cultivated crop, alfalfa, whose habitus, 
density, coverage and mowing frequency influences the presence 
and development of specific weed species, ecological 
environmental factors also play an important role in the floristic 
composition and structure of weed community. Ecological 
habitat conditions can be analyzed by assessing bioindicator 
values (ecological indices) for each plant species present in the 
studied area. Table 3 shows the results of ecological analysis of 
the weed species identified in the alfalfa crops.  

Analysis of moisture bioindicator values (F) pertaining to the 
weed species present in the organic alfalfa crops of varied 
maturity suggests a relatively beneficial soil moisture, as 
confirmed by the average value of this index, measured at 2.4, 
along with even distribution of mesophytes (F3− 47.4 %) and 
subxerophytes (F2 – 47.4 %).  

Favorable pH, i.e., natural to mildly acidic soil chemical 
reaction results, is confirmed by the dominance of neutrophilic 
plants (R3 – 84.2 %), as well as the average value of this index 
(2.9).  

In addition, the identified weed species suggest adequate 
nitrogen supply to the soil, with the average value of this index 
of 3.8. This assertion is further confirmed by the dominance of 
plants that serve as eutrophic conditions indicators- N4 (68.4 %), 
as well as by the significant presence of mesotrophic indicators - 
N3 (26.3 %). 
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Moreover, predominance of plats that serve as indicators of 
moderate humus content- H3 (78.9 %), as well as the average 
value of this index (3.0) suggest adequate supply of organo-
mineral substances (humus).  

Analysis of soil aeration bioindicator values (D) points to a 
favorable structure, i.e., adequate soil aeration, as confirmed by 
predominance of plants with index D4– 68.4 %, and the average 
index value of 3.8.  

The ecological analysis findings also suggest favorable light 
(significant dominance of plants that serve as illumination 
indicators L4– 89.5 % and the average value of this index of 3.9) 
and thermal regimen (dominance of thermophytes T4– 57.9%, 
along with significant presence of moderately warm habitat 
indicators T3– 31.6). Light and thermal regimen bioindicator 
values obtained for the weed species present in organic alfalfa 
crops are in line with those corresponding to moderately 
continental conditions prevalent in the studied region. This is 
confirmed by the average value of this index (2.9) as well as 
predominance of plants that are well adapted to the moderately 
continental climate K3– 89.5 % (Table 3). 

When the identified weed species were subjected to 
ecological analysis, it was evident that weed flora was well 
adapted to the ecological conditions in the alfalfa crops, given 
that alfalfa has similar requirements with respect to the basic 
ecological characteristics (Medicago sativa F2R4N3H3D3L4T4K3), 
pointing toward high adaptability of weed species to the 
conditions imposed by the cultivated plant. 

The aforementioned findings lead to the conclusion that the 
general weed infestation level of alfalfa crops characterized by 
different exploitation duration is most likely a consequence of 
prevalent agroecological conditions, in particular favorable 
temperature and precipitation during the fourth growth phase, 
which are highly supportive of weed growth in the studied area. 
In addition, greater prevalence of particular weed species in the 
organic alfalfa crops can be attributed to inadequate application 
of agro-technical measures based on the organic farming 
principles, especially non-compliance with timely mowing 
regimen, which could have prevented weed flowering/fruiting 
and would result in a reduction of seed quantity in soil. 

CONCLUSION 

Following the analysis of the weed infestation level of 
organic alfalfa crops of different maturity, the following 
conclusions can be reached:  

In the studied plots, 19 weed species were identified in the 
organic alfalfa crops, ranging from 13 in three-year-old crops to 
17 in those in the fourth year of exploitation, with only 8 
recorded in the five-year-old samples.  

Quantitative and qualitative weed community composition in 
the studied plots was dependent on the alfalfa crop maturity. 

Statistically significant differences in the total weed 
infestation were noted among alfalfa crops of different 
maturities.  

The greatest abundance was noted for Taraxacum officinale, 
Cynodon dactylon and Artemisia vulgaris species, in which the 
number of individuals per m2 was statistically significantly 
higher relative to that noted for all identified species.  

Among the identified species, therophytes were predominant 
with 12 taxa (63.1 %), whereas the greatest number of weed taxa 
belonged to the families Poaceae and Asteraceae.  

According to the ecological index analysis findings, the 
weed community composition suggests moderately moist (F-
2.4), well aerated (D-3.8), and neutral to mildly acidic soil (R-
2.9), rich in biogenic substances (N-3.8), with average humus 
content (H-3.0), and favorable light (L-3.9) and thermal regimen 
(T-3.8). These values correspond to the moderate continental 
climatic conditions (K-2.9) characterizing the studied region. 

Given that plant production according to the organic 
principles is closely linked with the weed infestation levels, 
owing to the inability to apply chemical protective measures, it 
is essential to closely monitor the conditions of weed flora and 
vegetation, in order to identify the most appropriate solution 
with respect to the agroecological conditions of the region and 
the expected outcomes. 
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