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Abstract: Weed flora composition and abundance may vary between growing seasons in response to 

environmental and field conditions. This study aimed to characterise the early-spring weed flora associated with 

winter wheat at Moara Domnească, Ilfov County, Romania, during the 2022 - 2023 and 2023 - 2024 growing 

seasons. Weed assessments were conducted in late March, before post-emergence herbicide application, using a 

70 × 70 cm sampling frame in plots distributed across four field replications. Weed species were identified and 

counted, and fresh biomass was determined immediately after sampling. Mean weed density and fresh biomass 

were expressed as plants/m² and g/m², respectively, and compared descriptively between spring 2023 and spring 

2024. In spring 2023, seven dicotyledonous weed species were recorded, with a total density of 100 plants/m² 

and a total fresh biomass of 148.10 g/m². Veronica hederifolia was the dominant species, accounting for 61.00% 

of total weed density and 51.87% of total fresh biomass. In spring 2024, ten weed species were identified, while 

total density and fresh biomass decreased to 73 plants/m² and 85.40 g/m², respectively. V. hederifolia remained 

the most abundant species, although its contribution was lower than in the previous year, whereas Stellaria 

media accounted for 28.77% of total density and 20.49% of total fresh biomass. In both years, only 

dicotyledonous species were recorded, most of them being annual or winter annual weeds. The results revealed 

marked interannual variation in weed species composition, density and fresh biomass, with a greater number of 

species but lower overall weed abundance in spring 2024. 
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INTRODUCTION 

 

Winter wheat (Triticum aestivum L.) is one of the most important cereal crops 

worldwide, but its growth and productivity may be significantly affected by weed infestation. 

Weeds compete with crop plants for water, nutrients, light and growing space, interfere with 

crop management and harvesting operations, and may act as reservoirs for plant pathogens 

and insect pests. The impact of weeds on crop performance depends on their abundance, 

species composition and competitive ability. Therefore, knowledge of weed flora 

composition, density and biomass is essential for assessing infestation levels and selecting 

appropriate weed management strategies (Amare et al., 2014; Ionescu et al., 2016; Kadam et 

al., 2021). 

Weed infestation is a dynamic process influenced by the soil seed bank, crop rotation, 

tillage system, environmental conditions and weed control practices (Calado et al., 2010; 

Petre & Cârciu, 2012; Grădilă & Jalobă, 2018; Kadam et al., 2021). Variations in these factors 

may alter the floristic composition of agricultural fields by increasing the importance of 

certain species, reducing the abundance of others or favoring the occurrence of new problem 
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weeds (Grădilă & Jalobă, 2018). In addition, tillage practices affect the vertical distribution of 

weed seeds in the soil profile and consequently influence weed emergence and infestation 

levels (Manea et al., 2009; Calado et al., 2010). Crop density and weed management measures 

may also affect weed abundance, weed biomass and crop productivity (Meena & Singh, 

2011). 

The soil seed bank represents the primary source of weed infestation in arable crops. 

Previous investigations conducted at the Moara Domnească experimental site demonstrated 

the presence of substantial weed seed reserves in the upper soil layer, with higher values 

recorded under minimum tillage systems than under conventional ploughing (Marin et al., 

2008). These findings indicate a significant potential for weed emergence and provide 

valuable local background for studies on above-ground weed communities in winter wheat. 

Floristic surveys and weed mapping are important tools for evaluating weed 

communities, providing information on species composition, density, constancy and the 

occurrence of dominant or problematic species. In Romanian winter wheat fields, annual 

dicotyledonous weeds frequently represent a major component of the weed flora, although 

species composition and infestation levels vary among regions, agricultural years and 

cropping systems. Studies conducted in different wheat-growing areas of Romania have 

identified species such as V. hederifolia, Viola arvensis, S. media, Polygonum convolvulus, 

Convolvulus arvensis, Apera spica-venti and Avena fatua among the most important weeds 

affecting winter wheat crops (Petre & Cârciu, 2012; Torcea & Cârciu, 2018). Furthermore, 

annual dicotyledonous weeds often account for the largest proportion of the weed flora and 

contribute substantially to overall weed infestation (Ionescu et al., 2016). 

Research carried out in southeastern Romania highlighted the influence of cropping 

systems on weed flora composition. In Ilfov County, species belonging to the genus Veronica 

were reported among the dominant weeds in winter wheat, while several other annual and 

perennial dicotyledonous species were also present. Higher weed density and species richness 

were recorded in wheat monoculture compared with crop rotation systems (Grădilă & Jalobă, 

2018). These findings underline the importance of monitoring weed communities under local 

agronomic and environmental conditions. 

Assessment of weed flora before post-emergence herbicide application provides 

valuable information on the composition and abundance of weeds present during early spring. 

Simultaneous determination of weed density and fresh biomass offers complementary 

indicators of infestation, reflecting both the numerical abundance of weeds and the amount of 

plant material competing with the crop. Such information is useful for understanding weed 

community structure and supporting effective weed management decisions (Amare et al., 

2014; Ionescu et al., 2016). 

The present study aimed to characterise the early-spring weed flora associated with 

winter wheat at Moara Domnească, Ilfov County, Romania, during two consecutive 

agricultural years. The objectives were to identify the weed species present before post-
emergence herbicide application, quantify weed density and fresh biomass, describe the 

floristic structure and dominance relationships within the weed community, and evaluate 

interannual variation in weed infestation under the local pedoclimatic conditions. 

 

MATERIALS AND METHODS 

 

Study site and climatic background 

The study was conducted during two consecutive winter wheat growing seasons, 

2022-2023 and 2023-2024, at the Moara Domnească Agricultural Research-Development 
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Didactic Station, Ilfov County, Romania, within the experimental fields of the University of 

Agronomic Sciences and Veterinary Medicine of Bucharest.  

The experimental site is located on a reddish preluvosol, the characteristic zonal soil 

of the area. This soil has medium to good natural fertility and exhibits physical and chemical 

properties that may influence crop development and weed emergence. Previous studies 

described the reddish preluvosol from Moara Domnească as having a clay-loamy texture, low 

to moderate humus content, an acidic to moderately acidic reaction, reduced water 

permeability and susceptibility to compaction (Mihalache et al., 2010; Petcu & Mihalache, 

2022). Monthly mean air temperature and precipitation data were obtained from the Open-

Meteo historical weather archive and compared with the 1991- 2020 multiannual averages 

(Table 1). The two growing seasons differed considerably in precipitation regime. Total 

rainfall during 2022 - 2023 reached 445.0 mm, substantially below the multiannual average of 

640.6 mm, whereas 623.2 mm were recorded during 2023 - 2024, a value closer to the long-

term reference. Mean annual air temperature was 13.4°C during 2022 - 2023 and 14.5°C 

during 2023 - 2024, compared with the multiannual average of 11.9°C. 

 
Table 1. Monthly mean temperature and precipitation at Moara Domnească, Ilfov County, during  

2022 - 2024 compared with the 1991 - 2020 multiannual average 

Month 
Temperature (°C) Precipitation (mm) 

2023-2024 2022-2023 1991-2020 2023-2024 2022-2023 1991-2020 

October 15.6 14.0 12.3 21.1 10.3 50.4 

November 7.9 8.9 6.3 124.7 32.9 45.2 

December 3.8 2.8 0.7 32.6 25.8 45.1 

January 0.6 4.4 -1.0 37.8 81.1 38.7 

February 7.4 2.8 1.4 19.7 6.0 33.1 

March 8.2 7.9 6.1 54.3 30.5 45.8 

April 14.9 10.4 11.9 81.2 79.6 53.1 

May 16.4 16.5 17.4 36.3 43.9 67.8 

June 25.4 21.7 21.5 29.4 46.9 82.7 

July 27.4 25.5 23.7 42.2 47.3 73.3 

August 26.4 25.3 23.7 39.0 24.1 44.7 

September 20.1 21.1 18.4 104.9 16.6 60.8 

Mean/Total 14.5 13.4 11.9 623.2 445.0 640.6 

Source: https://open-meteo.com/ 

 

Crop establishment and management 

The weed flora assessment was carried out in a winter wheat field including four 

cultivars: Glosa, FDL Abund, Python and Promitor. 

A common crop management protocol was applied throughout the study. Winter 

wheat was cultivated after maize during the 2022 - 2023 season and after chickpea during the 

2023 - 2024 season. Soil preparation consisted of mouldboard ploughing followed by disking. 

Basal fertilisation included 60 kg N/ha and 60 kg P/ha, while an additional 60 kg N/ha was 

applied in spring after crop growth resumed. Weed control was performed post-emergence in 

early April of both years using a herbicide containing florasulam and 2,4-D, applied at rates 

equivalent to 3.125 g a.i./ha florasulam and 150 g a.i./ha 2,4-D. 

Weed flora assessment 

Weed assessments were performed in late March, prior to post-emergence herbicide 

application, in order to characterise the early-spring weed flora present in the crop. Sampling 

was conducted in plots distributed across the four field replications.  
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A 70 × 70 cm sampling frame (0.49 m²) was used at each sampling point. All weed 

plants present within the frame were identified at species level and counted. Subsequently, the 

plants were collected and fresh biomass was determined immediately after sampling. 

For each assessment year, weed density and fresh biomass were calculated and 

expressed as plants/m² and g/m², respectively. The evaluation included weed species 

composition, density and fresh biomass of individual species, total weed density and total 

weed fresh biomass. The results obtained in spring 2023 and spring 2024 were compared 

descriptively in order to assess interannual variation in weed flora composition and 

abundance. 

 

RESULTS AND DISCUSSIONS 

 

General characteristics of the weed flora 

Weed flora in spring 2023 

The density and fresh biomass of the weed species recorded in spring 2023 are 

presented in Table 2.  

 
Table 2. Weed species composition, density and fresh biomass in winter wheat prior to herbicide 

application, spring 2023, Moara Domnească, Ilfov County 

Weed species 
Weed density 

(plants m⁻²)a 
% 

Fresh biomass 

(g m⁻²)b 
% 

Veronica hederifolia L. 61 61.00 76.80 51.87 

Fallopia convolvulus 

(L.) Á.Löve 
13 13.00 21.40 14.43 

Galium aparine L. 10 10.00 24.70 16.67 

Anthemis arvensis L. 6 6.00 15.00 10.14 

Lamium amplexicaule L. 5 5.00 4.00 2.70 

Centaurea cyanus L. 3 3.00 4.90 3.31 

Capsella bursa-pastoris (L.) 

Medik. 
2 2.00 1.30 0.88 

Total 100 100.00 148.10 100.00 

a Mean weed density expressed as the number of individual plants per m² 

b Mean fresh biomass expressed as g m⁻² and determined at the time of weed density assessment 

 

Seven weed species were identified before herbicide application, with a total weed 

density of 100 plants/m² and a total fresh biomass of 148.10 g/m².  

The weed community was clearly dominated by V. hederifolia, which accounted for 

61% of total weed density and 51.87% of total fresh biomass. The density of this species was 

more than twice that reported in the Ilfov winter-wheat rotation survey of Grădilă & Jalobă 

(2018), where the species reached 28 plants/m² in wheat following maize; Petre & Cârciu 

(2012) reported 17 and 21 plants/m², corresponding to 18.28% and 20.19% of total weed 

density, at two western Romanian sites. 

F. convolvulus and G. aparine were the next most abundant species, representing 13 

and 10% of total weed density, respectively. For G. aparine, the density of 10 plants/m² 

recorded here was close to the 14.4 plants/m² reported by Grădilă & Jalobă (2018) in Ilfov, 

whereas F. convolvulus reached 13 plants/m² in our study, compared with 10 and 5 plants/m² 

reported by Petre & Cârciu (2012) for the same species, referred to in their study as 

Polygonum convolvulus. 

The distribution of fresh biomass generally reflected the abundance of the species 

within the weed community. Besides V. hederifolia, relatively high proportions of fresh 
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biomass were recorded for G. aparine (16.67%) and F. convolvulus (14.43%). A. arvensis 

represented 6% of total weed density and 10.14% of total fresh biomass. The remaining 

species, namely L. amplexicaule, C. cyanus and C. bursa-pastoris, occurred at low densities 

and together accounted for less than 7.00% of total fresh biomass. In the Ilfov crop-rotation 

survey of Grădilă & Jalobă (2018), L. amplexicaule and C. bursa-pastoris occurred at 2.0 and 

6.0 plants/m², respectively, compared with 5 and 2 plants/m² in our 2023 assessment. 

Overall, the weed flora recorded in spring 2023 was characterised by the strong 

dominance of V. hederifolia in terms of both density and fresh biomass. The remaining 

species contributed comparatively less to the structure of the weed community, indicating a 

relatively uneven distribution of weed abundance within the crop. This pattern is particularly 

notable because Petre & Cârciu (2012) reported similar total densities of 93 and 104 

plants/m², yet V. hederifolia represented only 18.28% and 20.19% of those communities, 

showing that comparable overall infestation can mask very different dominance structures. 

Weed flora in spring 2024 

The density and fresh biomass of the weed species recorded in spring 2024 are 

presented in Table 3.  

 
Table 3. Weed species composition, density and fresh biomass in winter wheat prior to herbicide 

application, spring 2024, Moara Domnească, Ilfov County 

Weed species 
Weed density 

(plants m⁻²)a 
% 

Fresh biomass 

(g m⁻²)b 
% 

Veronica hederifolia L. 25 34.25 25.20 29.51 

Stellaria media (L.) Vill. 21 28.77 17.50 20.49 

Fallopia convolvulus 

(L.) Á.Löve 
8 10.96 11.90 13.93 

Lamium amplexicaule L. 4 5.48 1.90 2.22 

Sonchus arvensis L. 3 4.11 6.60 7.73 

Capsella bursa-pastoris (L.) 

Medik. 
3 4.11 2.00 2.34 

Galium aparine L. 3 4.11 5.80 6.79 

Anthemis arvensis L. 2 2.74 2.70 3.16 

Centaurea cyanus L. 2 2.74 3.10 3.63 

Sinapis arvensis L. 2 2.74 8.70 10.19 

Total 73 100.00 85.40 100.00 

a Mean weed density expressed as the number of individual plants per m² 

b Mean fresh biomass expressed as g m⁻² and determined at the time of weed density assessment 

 

Ten weed species were identified before herbicide application, with a total weed 

density of 73 plants/m² and a total fresh biomass of 85.40 g/m². The weed community was 

dominated by V. hederifolia, which accounted for 34.25% of total weed density, followed by 

S. media with 28.77%. The 21 plants/m² recorded for S. media exceeded the 10.2 plants/m² 

reported by Grădilă & Jalobă (2018) in Ilfov and the 11-14 plants/m² reported by Petre & 

Cârciu (2012) in Caraș-Severin. Together, these two species represented 63.02% of all weeds 

recorded during the assessment. For these two dominant species, Culhavi & Manea (2011) 

reported lower densities in an untreated winter-wheat control at Timișoara, with S. media at 

15.48 plants/m² and V. hederifolia at 13.20 plants/m²; their weed community also included C. 

arvensis at 13.11 plants/m², a species not recorded in our samples. F. convolvulus ranked 

third, contributing 10.96% of total weed density, whereas the remaining species each 

accounted for less than 6%. In our 2024 assessment, F. convolvulus reached a density of 8 
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plants/m². By comparison, Petre & Cârciu (2012) reported 5 plants/m² at Grădinari and 10 

plants/m² at Berzovia, where the species was reported as Polygonum convolvulus. 

The distribution of fresh biomass followed a pattern similar to that observed for weed 

density. V. hederifolia accounted for the highest proportion of total fresh biomass (29.51%), 

followed by S. media (20.49%) and F. convolvulus (13.93%). Relatively high contributions to 

total fresh biomass were also recorded for Sinapis arvensis (10.19%), Sonchus arvensis 

(7.73%) and G. aparine (6.79%), despite their lower proportions within the total weed 

density. This indicates that numerical abundance alone did not fully reflect the contribution of 

individual species to the standing weed biomass.  

Compared with spring 2023, the weed flora recorded in spring 2024 was characterised 

by a more balanced distribution between the two dominant species, V. hederifolia and S. 

media. In addition, a greater number of weed species was identified, although total weed 

density and fresh biomass were lower than those recorded in the previous year. 

Comparison of weed flora between spring 2023 and spring 2024 

A comparison of the weed flora recorded during the two assessment years revealed 

differences in species composition, weed density and fresh biomass (Figure 1).  

 

 

Figure 1. Weed species density and fresh biomass in winter wheat crop, spring 2023 and 2024, 

Moara Domnească, Ilfov County 
 

A higher number of weed species was identified in spring 2024, when ten species 

were recorded, compared with seven species in spring 2023. Despite the greater species 

richness, overall weed infestation was lower in spring 2024. Total weed density decreased 

from 100 plants/m² in spring 2023 to 73 plants/m² in spring 2024, while total fresh biomass 

decreased from 148.10 g/m² to 85.40 g/m². The total densities recorded in both years were 

lower than values reported in several Romanian winter-wheat surveys. Ionescu et al. (2016) 

reported 147.3 plants/m² in pre-herbicide surveys in Argeș, while Torcea & Cârciu (2018) 
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recorded 109.9–130.8 plants/m² across four northern Arad sites. Lipianu et al. (2023) reported 

still higher pre-herbicide densities of 295.7–455.1 plants/m² in an Ilfov farm survey. Because 

sampling coverage and crop management differed among studies, these values provide 

context rather than direct equivalents to the present assessments. 

For biomass, long-term data from a winter-wheat experiment at Turda provide broader 

context. Across 11 years, annual dicotyledonous weed biomass generally ranged from 73 to 

119 g/m² under conventional tillage and from 103 to 123 g/m² under no-tillage (Chețan et al., 

2025). These values are not directly comparable with the present results, because Chețan et al. 

determined dry matter in July, whereas our values represent fresh biomass of weeds recorded 

in late March. 

The floristic structure also differed between years. In spring 2023, the weed 

community was strongly dominated by V. hederifolia, which accounted for more than half of 

both total weed density and fresh biomass. In spring 2024, V. hederifolia remained the 

dominant species, but its relative contribution decreased, while S. media became an important 

component of the weed community. In addition, three species not recorded in spring 2023 (S. 

media, Sinapis arvensis and Sonchus arvensis) were identified in spring 2024. Among the 

species newly recorded in 2024, Sonchus arvensis also occurred in the 1–5 plants/m² density 

category in the Argeș survey of Ionescu et al. (2016). At a broader floristic level, however, the 

exclusively dicotyledonous flora observed in our March assessments contrasts with several 

Romanian winter-wheat surveys in which grasses formed a substantial component. In Argeș, 

annual monocotyledons represented 32.7% of weed density, while in northern Arad Torcea & 

Cârciu (2018) recorded Apera spica-venti at 17.12 plants/m² in Cermei and 22.27 plants/m² in 

Joia Mare, with Avena fatua also present at Joia Mare. Therefore, the absence of 

monocotyledonous weeds in our assessments appears to be specific to the sampled field and 

assessment period rather than representative of winter-wheat weed flora across the region. 

The differences observed between years may be related to variations in climatic 

conditions, crop sequence and other factors influencing weed emergence and development. 

The two growing seasons differed in precipitation regime, and winter wheat followed 

different preceding crops, namely maize in 2022 - 2023 and chickpea in 2023 - 2024. 

Regional studies support considering crop sequence as part of this context. In Ilfov, Grădilă & 

Jalobă (2018) reported 304.6 plants/m² in wheat monoculture versus 116.4 plants/m² in wheat 

following maize; at Tămădăul Mare, Grădilă et al. (2018) reported 338 plants/m² and 41 

species in monoculture versus 184.5 plants/m² and 18 species in rotation after winter oilseed 

rape. At Oradea, Ciobanu et al. (2009) found that annual monocotyledons represented 55.5–

67.9% of infestation in monoculture and short-rotation wheat, whereas the three-year 

soybean–wheat–maize rotation shifted toward dicotyledon dominance. Together, these studies 

illustrate that weed density and community structure can vary substantially among crop 

sequences. In the present study, however, the effect of the preceding crop cannot be separated 

from year-to-year variation, because maize and chickpea preceded wheat in different seasons. 
These factors may have contributed to the observed variation in weed flora composition and 

abundance. 

Local seed-bank data provide an additional layer of context: Marin et al. (2008) 

measured 25.450–49.500 weed seeds/m² in the 0–10 cm layer at Moara Domnească, 

depending on tillage, including Amaranthus spp., Chenopodium album, Setaria spp. and 

Echinochloa crus-galli, none of which was recorded in our March censuses. Because the soil 

seed bank and standing vegetation represent different stages of the weed community, seed-

bank densities cannot be directly translated into expected spring weed densities.  
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Overall, the results highlight the dynamic nature of weed communities and the year-

to-year variability of weed infestation in winter wheat under local growing conditions. 

From a management perspective, the consistent prominence of V. hederifolia in both 

years supports species-specific monitoring. In winter-wheat trials conducted in Călărași, 

Grădilă et al. (2018) reported efficacy values of 38–52% against this species across the 

herbicides, rates and application timings tested. As the present assessments were conducted 

before herbicide application, they cannot be used to evaluate the subsequent florasulam and 

2.4-D treatment; however, they identify V. hederifolia as a priority for follow-up monitoring. 

 

CONCLUSIONS 

 

The early-spring weed flora associated with winter wheat at Moara Domnească 

consisted exclusively of dicotyledonous species during both assessment periods, with annual 

and winter annual weeds representing the dominant biological groups. 

V. hederifolia was the dominant weed species in both assessment periods, showing the 

highest contribution to total weed density and fresh biomass. Its dominance was more 

pronounced in spring 2023, whereas the weed community recorded in spring 2024 showed a 

more balanced structure due to the increased contribution of S. media. 

Despite the greater species richness, total weed density and fresh biomass were lower  

in spring 2024, decreasing from 100 to 73 plants/m² and from 148.10 to 85.40 g/m², 

respectively. A higher number of weed species was recorded in spring 2024 than in spring 

2023. 

The results highlight marked interannual variation in weed flora composition, density 

and fresh biomass under the local environmental and agronomic conditions. 
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