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Abstract. In Romania, new invasive plant species have been reported in the last decade. Such an invasive plant is the 
species V. persica, often found in winter rapeseed crops. Its germination period coincides with those of rape-
seed and cause significant yield losses, especially on soils well supplied with nitrogen. The success of this 
weed is ensured by the large number of seeds and by the fact that it survives over the winter season, being 
immune to frost, especially in the context of milder growing winters. An increasing number of farmers now 
grow winter rape (Brassica napus L.) in Romania, because it is an economically profitable crop. One of the 
basic technological links is weed control, as the rape plants are susceptible to weed infestation, especially dur-
ing their early stages of vegetation. Early control of the invasive species V. persica is absolutely necessary, be-
cause this allows rapeseed to develop vigorously throughout the growing season and because the plant has a 
great natural capacity to control weeds that occur later. Our assessments of rapeseed crops during 2017 and 
2018 in Southeast Romania have shown that this weed may form associations with other species of the Ve-
ronica genus, so that they become dominant and can totally compromise the winter rape crop. The aim of 
this research was to develop measures so as to eradicate and limit the spread of the invasive species V. persi-
ca in winter rape crops by integrating agrotechnical measures with products for plant protection.
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Introduction

Invasive plant species are a tangible threat to biodi-
versity, because, after once occurring in a habitat, they 
may suppress the native species. One such invasive 
species is V. persica Poiret, a small-sized plant, pret-
ty, blue-flowered, which does not impress by its vig-
or and proliferation as other invasive species do (Sor-
ghum halepense, Xanthium italicum) and also has no 
allergenic properties like Ambrosia species.

V. persica has been reported as a weed for 27 crops 
in 45 countries (Holm & al. 1997) and, according to 

Holm & al. (1991), is a serious or principal weed in 
10 countries. In a survey of 2359 fields growing ei-
ther winter wheat or winter barley in the UK, V. per-
sica was one of the four most common broad-leaved 
weeds (Whitehead & Wright 1989). V. persica has 
been reported as an alternative host for a range of crop 
pests and pathogens: Alternaria linicola, (Vloutoglou 
& al. 1995), beet western yellow luteovirus (Stevens & 
al. 1994), clover yellow vein potyvirus (Okuda & al. 
1992), Verticillium dahliae (Mesturino 1990), and the 
melon aphid, Aphis gossypii. The roots of V. persica 
may be colonized by the fungus Fusarium oxysporum 
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f.sp. lini and Myzus ascalonicus may overwinter on the 
weed in strawberry fields (Karl 1983).

The ability of V. persica to root at the nodes makes 
it difficult to control mechanically (Herrmann & al. 
1986), because disturbed plants are able to reroot af-
ter surface cultivation (Roberts & Stokes 1966). Emer-
gence and density of seedlings may be affected by the 
timing and nature of cultivation practices. 

V. persica is a decumbent winter to summer annual 
weed. A native of SW Asia, it was first recorded in Eu-
rope around 1800 (Clapham & al. 1987, Stace 1997). 
Within 50 years of being recorded, it became the com-
monest speedwell and one of the commonest annu-
al weeds (Salisbury 1962a). It has also become a com-
mon garden weed (Roberts & Chancellor 1986, Cops-
on & Roberts 1991). Common field speedwell prefers 
nutrient-rich loams (Hanf 1970). It is most frequent 
on soils with pH 6.0 to 8.0 (Boutin & Harper 1991, 
Grime & al. 1988, Tsuruuchi 1994). 

In Romania, new invasive plant species have been 
reported in the last decade, especially in segetal and 
ruderal habitats (Niculescu & Cismaru 2013). Such 
an invasive plant is the species V. persica, frequently 
found in winter rapeseed crops. Its germination pe-
riod coincides with that of rapeseed and causes sig-
nificant yield losses, especially on soils well supplied 
with nitrogen. In Romania, this species is found in the 
steppe area, up to the beech wood level (Chirilă & al. 
2002).

Considering that weed control is a major techno-
logical issue, because the rape plants are susceptible 
to weed infestation, especially during their early stag-
es of vegetation, attention was focused on the control 
of that species.

Canola (Brassica napus L.) is a worthwhile crop for 
the Romanian farmers, so the area sown under rape-
seed was over 460 000 hectares (ISN, 2017). Effec-
tive weed control is the major factor in achieving high 
rapeseed yields, because no maximum yields could be 
obtained without controlling the weeds (Hamzei & al. 
2007). Early weed elimination ensures for rapeseed 
crops essential conditions for securing the necessary 
water, nutrients and sufficient space for growth and 
development. 

Thus, management proves to be a key factor in the 
technology of oilseed rape growing. Integrated weed 
management in oilseed canola is a combination of pre-
ventive, mechanical and chemical methods, in order 
to reduce environmental pollution (Pourazar & Ha-

bibias 2003, Delchev 2014, Delchev & Georgiev 2018, 
Grădilă & al. 2020). The critical period of weed con-
trol is a key component of an integrated weed manage-
ment program. Weed competition with oilseed rape in 
the early growth stages is critical (Chirilă 2001, Kn-
ezevic & al. 2002, Khan & al. 2003, Berca 2004).

Duration of the critical period of weed control de-
pends on several factors, including weather condi-
tions, weed population density and dominant weeds 
in the region, crop planting date, etc. (Seem & al. 
2003). Knowledge of critical periods may be used in 
bioeconomic models, in order to improve the timing 
of herbicide application for integrated weed manage-
ment (Eyherabide & Cendoya 2002).

A slowly growing crop, rapeseed is subject to severe 
competition from weeds. Weed suppression by shad-
ing begins only after the canopy of rapeseed leaves has 
grown over the rows and has covered the field early. By 
such light deprivation, less energy is available to crop 
plants for metabolic production and, hence, growth, 
yield and quality of the rapeseed plants will be reduced. 
Furthermore, weed development with rapeseed plants 
causes severe nutrition deprivation (Roshdi & al. 2008). 
Crop competitiveness is often determined by the ab-
solute grain yield under weed-free conditions indicat-
ing the yielding ability of the crop, relative grain yield 
in the presence of weeds indicating crop competitive 
ability, and weed biomass indicating weed suppression 
ability (Mortensen & al. 2000, Zare & al. 2012). Cano-
la yield loss exceeds 10%, if weed-free conditions are 
not maintained between crop emergence and the four- 
to six-leaf stage of canola (17–41 days after crop emer-
gence) (Martin & al. 2001). In order to develop effec-
tive measures for protecting oilseed rape from weeds, it 
is necessary to find out the species composition and to 
ensure monitoring (Mikhailova & al. 2015). The spec-
trum of weeds in rape crops has a specific character-
istic and is in constant evolution. A present problem 
with the common field speedwell (V. persica) is an ex-
ample of the “weed species shift,” in which a previously 
insignificant weed has evolved into a serious problem, 
because it was not controlled by commonly used her-
bicides.  Research has shown that Veronica species are 
among a number of small-seeded broadleaf weed spe-
cies whose germination is markedly inhibited by tillage 
after dark. Post-harvest practices of field disking only 
two inches deep, or non-tillage, favor the emergence 
of these species requiring light for germination. In re-
cent years, the authors have noticed in their research 
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some changes in the floristic composition of the seg-
etal flora, namely, that some species such as V. persi-
ca, have become ever more damaging especially to rape 
crops (Mennan & Isik 2003, Grădilă 2017). Consider-
ing the fact that Persian speedwell germinates most-
ly in the fall and early winter, at the same time as rape-
seed does, this invasive weed causes both direct loss-
es by decreasing production per hectare and indirect 
losses by the cost of control.  In the course of this study, 
the authors have developed measures in order to erad-
icate and limit the spread of the invasive species V. per-
sica in winter rape crops by integrating agrotechnical 
measures with products for plant protection, which 
will be presented here.

Material and methods

The experiments were carried out at the Didactic Farm 
Moara Domneasca in Ilfov County, with the Univer-
sity of Agronomic Sciences and Veterinary Medicine 
of Bucharest, in the southeastern part of Romania 
(Fig. 1). 

During the 2017-2018 field experiment with win-
ter oilseed rape, DK Exprit hybrid was used. Planting 
density was 450 000 plants per hectare. Sowing was 
performed on August 25th. The previous crop was 
wheat. The following agrotechnical measures have 
been applied: systematic crop rotation, rational choice 
of the preceding plants, deep plowing up to 30 cm in 
summer, seedbed tillage by two passes with a disc har-
row, followed by milling and high-quality hybrids. 
Along with this, 200 kg/ha of complex fertilizer was 
applied. The following herbicide products were evalu-
ated: Sultan Top SC - suspension concentrate (375 g/L 
Metazachlor + 125 g/L Quinmerac), Butisan Avant 

SE - suspoemulsion (100 g/L Dimethenamid-P + 300 
g/L Metazachlor + 100 g/L Quinmerac), and Butisan 
SC - suspension concentrate (500g/L Metazachlor) as 
a standard reference. 

Herbicide treatment was applied at two different 
application times: pre emergence and early postemer-
gence.

Herbicide treatment was done with sprayer for 
plot trails. The expanse of spray solution was 300 L/
ha. The herbicide efficacy was recorded on the 12th, 
28th and 42th day after treatment on a 10-score scale 
for efficacy of EWRS (European Weed Research So-
ciety), with control in percentage compared to the 
untreated plots. Also, there were observations of the 
weeds found in the experimental plots before treat-
ment, and selectivity - at each date of the efficacy as-
sessments. 

Selectivity of the studied herbicides was evaluated 
by the 9-score visual scale of EWRS (score 0 - no dam-
age of the crop, score 9 – complete death of the crop). 
Determination of segetal flora was carried out on one 
square meter by a metric frame. Statistical data ob-
tained from the assessments was calculated by ARM-9 
software (P=.05, Student – Newman – Keuls).

Results and discussion

The experimental plots were dominated by the inva-
sive species V. persica. Other weed species were also 
found, but with low density/m2: V. hederifolia, Galium 
aparine, Setaria spp., Echinochloa crus-galli, Lamium 
spp. and Papaver rhoeas. 

When herbicides were applied at pre emergence 
(rape has not emerged), the percentage of coverage by 
V. persica was quite high: 18.75% after 14 days, 30.5% 
after 28 days, and over 37% after 42 days of treatment 
(Table 2 and 3).

When herbicides were applied in early postemer-
gence (rape with 5-6 leaves), the percentage of cover-
age by V. persica was higher: 15.5% before treatment, 
21.2% after 14 days, 35.7% after 28 days, and over 50% 
after 42 days of treatment (Fig. 2).

Assessment data for the growth stage of B. napus 
and V. persica, when the herbicide was applied in early 
postemergence, are presented in Table 1.

The applied agrotechnical measures have reduced 
the biological reserve of weed seeds, but have failed to 
stop the growth and development of invasive weeds Fig. 1. Location of the Didactic farm Moara Domnească.
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in the rape crop. Crop rotation is the best agrotechni-
cal method for weed control, because it reduces weed 
density, reserves of weed seeds in the soil, and reduc-
es or eliminates the specific weed infestation, avoid-
ing any appearance of the resistance phenomena (To-
nev & Mitkov 2015).

Under such conditions of weed infestation, the 
herbicides applied to the rape crop have proved effi-
cacious in the control of V. persica. (Table 2 and 3). 
Metazachlor is a chloroacetamide herbicide, which in-
hibits the germination of annual broadleaf and grass 
weeds (Tomlin 2004). Metazachlor is a good start in 
the control of annual weeds (V. persica) and the dose 
depends on timing, soil type and expected weed spe-

cies. Metazachlor could be used as a co-formulated 
product with quinmerac, or dimethenamid-p in en-
hancing the spectrum of controlled weeds, especial-
ly when used in early postemergence. If conditions are 
unsuitable at pre emergence timing, or if the prefer-
ences are for treatment during postemergence, then 
there are an increasing range of options in early poste-
mergence. Metazachlor acts by root uptake; quinmer-
ac or dimethenamid-p, which are available in co-for-
mulation, have shoot or leaf uptake, which enhanc-
es the postemergence performance as compared to 
straight metazachlor (Martin 2019). Thus, the efficacy 
of pre emergence applied metazachlor has been 72.6% 
after 14 days of application and 81.8% after 28 days 
of application. After 42 days of treatment metazach-
lor has low efficacity in the control of V. persica. Due 
to the high degree of weed infestation with V. per-
sica after 42 days of treatment, the efficacy was low 
both at pre emergence application (56.2%) and at ear-
ly postemergence (40.7%). In pre emergence applica-
tion, metazachlor herbicide is absorbed by germinat-
ing weed seeds and as a consequence, the new weed 
plants are destroyed immediately after emergence. 
Good seedbed preparation and sufficient soil mois-
ture favours taking over the active substance and in-
creases effectiveness. If the soil is dry, the effect is ini-
tiated after the first rain. 

Herbicide with two active substances (375 g/L 
Metazachlor + 125 g/L Quinmerac) has a better effi-
cacy in controlling V. persica as compared to Metaza-
chlor, especially when applied at early postemergence: 
74.7% after 14 days of application, 81.8% after 28 days 
and 50.5% after 42 days of treatments; the obtained 
results are similar to those in the published litera-
ture. Shimi & al. (2006) have reported that 2.5 L/ha of 
Butisan Top have been able to control annual broad-
leaf and grass weeds in the canola fields of Khuzestan, 
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Fig. 2. Density of V. persica in untreated plots.

Table 1. Growth stage of B. napus and V. persica (early postemergence)

Plants         BBCH1                                         Description

Brassica napus 1st assessment 15-16 5-6 leaves unfolded

2nd assessment 21 Beginning of side shoot development, first side shoot detectable
3rd assessment 36 Six visibly extended internodes 

Veronica persica 1st assessment 12-13 2-3 leaves unfolded
2nd assessment 16-18 6-8 leaves unfolded
3rd assessment 22 Two side shoots visible

¹BBCH scale is a scale used to identify the phenological stages of plant development.
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Mazandaran and Qazvin provinces in Iran. Krawczyk 
& Adamczewski (2002) have reported that that herbi-
cides control the weeds very well in the canola fields, 
including Galium spp., Veronica spp., and Stellaria 
spp. Butisan Top has been recommended for use in 
the canola fields by Palmer (1994) at 1.5 L/ha; Mont-
vilas (1997) Hallgren (1991) and Petzoldt & Muhling 
(1984) at 2 L/ha; Bernotas & Kalvaitiene (1997), Per-
son (1996) at 2.5 L/ha and Roslin (1991), at 3 L/ha. 

Quinmerac is a quinolinecarboxilic acid herbicide, 
a systemic, synthetic auxin that controls broadleaf 
weeds, including G. aparine and Veronica spp. (Tom-
lin 2004). Studies on the mode of action of quinmer-
ac indicate that it has auxin effect. This, in turn, stim-
ulates the production of ethylene, which again is pos-
itively correlated with the susceptibility of the species 
to quinmerac. Visual symptoms are inhibition of root 
growth, stunting of the shoot, epinasty. 

The best results have been obtained in the case of 
the herbicide Butisan Avant, with three active sub-
stances (Dimethenamid-P + Metazachlor + Quinmer-
ac), both at pre emergence and at early postemergence 
application. An advantage of the suspoemulsion for-
mulation of Butisan Avant is that under most condi-
tions season-long control of weeds is obtained by just 
one application of the formulation. Dimethenamid-p 
(DMTA-p), a formulated active isomer of the herbi-
cide dimethenamid (Courdechet & al. 1997), is a chlo-
roacetamide which after 42 days of treatment con-
trols the same range of broadleaf and grass weeds as 
metazachlor.  DMTA-p products are less affected by 
drier conditions, a common occurrence in early au-
tumn.

DMTA-p is taken up by both roots and young 
shoots of the weed; metazachlor is taken by the roots. 
(Tomlin 2004).  DMTA-p is not so reliant on ‘chasing’ 

Table 3. Efficacy of herbicides against V. persica after 42 days of 
treatment

Treatment name Dose 
(l/ha) Pre

emergence
Early

postemergence
Efficacy (%)

Ground coverage untreated (%)

37.20 50.50
Untreated - 0.0d 0.0c
Butisan Avant 2.5 82.03a 66.16a 
Sultan Top 2.0 61.07bc 50.55b
Butisan 1.5 56.27c 40.72b
LSD (P=.05) 4.8 – 5.8 12.4 – 12.7
Standard deviation 2.233t 4.755t

Table 2. Efficacy of herbicides against V. persica after 14 and 28 days of treatment

Treatment with Dose f.p.1
(l/ha)

Dose a.i.2
g/ha

After 14 days of treatment After 28 days of treatment

Pre
emergence

Early
postemergence

Pre
emergence

Early
postemergence

Efficacy (%)
Ground coverage untreated (%)

18.75 21.25 30.50 35.75
Untreated - - 0.0c 0.0d 0.0c 0.0d
Dimethenamid-P +  Metazachlor + Quinmerac 2.5 1250 96.13a 86.15a 96.68a 95.01a
Metazachlor + Quinmerac 2.0 1000 82.33b 74.77b 85.92b 85.64bc
Metazachlor 1.5 750 72.87b 61.44c 81.80b 79.31c
LSD (P=.05) 6.4-10.5 5.7-7.3 5.8-8.5 4.8-7.0
Standard deviation 4.775t 2.877t 4.638t 3.512t

1f.p. = Formulated product/ha; 2a.i. = Active ingredient/ha

Fig. 3. V. persica in untreated plot aft er 42 days application at 
preemergence. 
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the roots deep down in the soil but waits for the shoots 
to reach it. 

Herbicidal effect of Butisan Avant was manifested 
for a longer period so that even after 42 days of applica-
tion the efficacy was 82% for pre emergency treatment 
and 66% for early postemergence treatment (Table 3).

No phytotoxicity symptoms have been found in 
the experimental plots. No symptoms have been ob-
served, such as chlorosis, necrosis and deformation of 
leaves, as well as reduction of the plant height, or dis-
tortion and delay of anthesis.

Conclusions

Invasive species represent some of the main threats to 
agrobiodiversity, causing very high losses in agricul-
tural production. 

Increasing losses in the rapeseed crops are caused 
by V. persica, because the weed’s germination period 
coincides with the germination period of rapeseed.

In the winter rape crop of this experiment, the de-
gree of weed infestation with V. persica has been very 
high, because ground coverage in untreated plots after 
42 days of treatment exceeded 50%.

The applied agrotechnical measures have reduced 
the biological reserve of weed seeds but failed to stop 
the growth and reproduction of the invasive weed spe-
cies in the rape crop.

The applied herbicides in rape crop had a good 
efficacy in the control of V. persica. After 42 days of 
treatment metazachlor had low efficacity in the con-
trol of V. persica.

Fig. 4.  V. persica in untreated plot aft er 42 days of treatment at 
early postemergence.

Herbicide with two active substances (375 g/L 
Metazachlor + 125 g/L Quinmerac) had better effica-
cy in controlling V. persica, as compared to metazach-
lor, especially in early postemergence.

The best results were obtained in the case of herbi-
cide with 3 active substances.

The main advantage of the suspoemulsion formu-
lation of herbicide Butisan Avant is that under most 
conditions season-long control of weeds is obtained 
by just one application of the formulation.

No phytotoxicity symptoms have been traced 
down in the experimental plot.

Control of invasive species in the rape crops is nec-
essary, due to the high cost of production related to 
decreased productivity and because rape is grown in 
dense rows that do not allow mechanical processing.

References

Berca, M. 1996. Weed Control in Agricultural Crops. Romanian 
Farmer Publ. House, Bucharest.

Berca, M. 2004. Weed Integrated Management. Ceres Publ. House.

Bernotas, S. & Kalvaitiene, S. 1997. Effect of herbicides on weed 
incidence in winter and spring oilseed rape and their yield. – 
Proc. Scientific Conf. devoted to the 70th anniversary of plant 
protection science in Lithuania, pp. 224-228.

Budoi, G. & Penescu, A. 1996. Agrotechnics. Ceres Publ. House, 
Bucharest.

Boutin, C. & Harper, J.L. 1991. A comparative study of the popula-
tion dynamics of five species of Veronica in natural habitats. – J. 
Ecol., 79: 199-221.

Chirilă, C. 2001. Weeds Biology. Ceres Publ. House, Bucharest.

Chirilă, C., Ciocârlan, V. & Berca, M. 2002. Atlas of the Main Weeds 
in Romania. Ceres Publ. House, Bucharest.

Clapham, A.R., Tutin, T.G., & Moore, D.M. 1987. Flora of the 
British Isles. 3rd ed. Cambridge Univ. Press, Cambridge.

Copson, P.J. & Roberts, H.A. 1991. Garden weeds – a survey in 
Warwickshire. – Professional Horticulture, 5: 71-73.

Courdechet, M., Bocoin, P.F., Chollet, R., Seckinger, K. & Boger, 
P. 1997. Biological activity of two stereoisomers of the N-thienyl 
chloroacetamide herbicide dimethenamid. – Pest. Sci., 50: 221-
227.

Delchev, Gr. 2014. Efficacy and selectivity of herbicides and 
herbicide combinations at winter oilseed canola, grown by con-
ventional and Clearfield technologies. – Agric. Sci. Technol., 
6(3): 315-320.

Delchev, Gr. & Barakova, T. 2018. Efficacy of herbicides and 
herbicide combinations at winter oilseed canola (Brassica napus 
L.). – Bulg. J. Agric. Sci., 24 (Suppl. 1): 25-32.

Dihoru, G. 2004. Invasive plants in Romania’s flora. – Craiova 
University Annals, 9: 73-82.



311Phytol. Balcan. 27(3)  ■  Sofia  ■  2021 

Eyherabide, J.J. & Cendoya, M.G. 2002. Critical period of weed 
control in soybean for full field and in-furrow interference. – 
Weed Sci., 50: 162-166.

Grădilă, M. 2017. Management of some noxious dicotyledonous 
weeds in rape crops in Southern Romania. – Acta Zool. Bulg., 
Suppl. 9, 2017: 219-223.

Grădilă, M., Jalobă, D., & Ciontu, V. 2020. Research regarding the 
control of dicotyledonous weeds in rapeseed crops, in Călărași 
county. – Scientific Papers. Ser. A. Agronomy, 63(1): 314-320.

Grime, J.P., Mason, G., Curtis A.V., Rodman, J., Band, S.R., 
Mowforth, M.A.G., Neal, A.M. & Shaw, S. 1981. A comparative 
study of germination characteristics in a local flora. – J. Ecol., 
69: 1017-1059.

Hallgren, E. 1991. Influence of different factors on the effect of 
chemical weed control in autumn-sown rape and their yield. 
– Voxtodling Institutioner for Voxtodling, Sverges, Antbruks 
Universitat, No. 34.

Hamzei, J., Nasab, A.D.M., Khoie, F.R., Javanshir, A. & 
Moghaddam, M. 2007. Critical period of weed control in three 
winter oilseed rape (Brassica napus L.) cultivars. – Turkish J. 
Agric. Forestry, 31: 83-90.

Hanf, M. 1970. Weeds and Their Seedlings. BASF UK Ltd. Ipswich, 
UK.

Herrmann, G., Hampl, U. & Bachthaler, G. 1986. Weed cover 
and development, comparison of results from ecological and 
conventional control measures in winter wheat, fodder beet, 
potatoes and maize. – Bayerisches Landwirtschaftliches Jahrbuch, 
63(7): 795-805.

INS-National institute of statistics. 2017. Statistical Yearbook of 
Romania. https://insse.ro/cms/ro/content/anuarul-statistic-al-
rom%C3%A2niei-format-carte.

Holm, L. G., Pancho, J.V., Herberger, J.P. & Plucknett, D.L. 1991. A 
Geographical Atlas of World Weeds. Krieger Publisher Company, 
Malabar, Florida, USA.

 Holm, L., Doll, J., Holm, E., Pancho, J. & Herberger, J. 1997. 
World Weeds: Natural Histories and Distribution. John Wiley 
and Sons, New York, USA.

Karl, E. 1983. Observations on the occurrence of Myzus ascaloni-
cus Donc. on cultivated strawberries and various weed species. 
– Nachrichtenblatt für den Pflanzenschutz in der DDR, 37(11): 
219-221.

Khan, A., Gul, I. H. & Azim Khan, M. 2003. Efficacy of poste-
mergence herbicide for controlling weeds in canola. – Asian J. 
Plant Sci., 3: 294-296.

Knezevic, S.Z., Evans, S.P., Blankenship, E.E., Van Acker, R.C. & 
Lindquist, J.L. 2002. Critical period for weed control: the concept 
and data analysis. – Weed Sci., 50: 773-786.

Krawczyk, R. & Adamczewski, K. 2002. Early postemergence ap-
plications of Butisan Star 416 SC for broad leaf weed control in 
winter oil seed rape. – Progr. Pl. Protect., 42(2): 505-507.

Martin, S.G., Friesen, L.F. & Van Acker, R.C. 2001. Critical period 
of weed control in spring canola. – Weed Sci., 49: 326-333.

Martin, R. 2019 SRUC, West Mains Road, Edinburgh, EH9 3JG 
TECHNICAL NOTE TN727 July 2019 • ELEC Winter Oilseed 
Rape. – Integrated Weed Management National Advice Hub T: 
0300 323 0161 E.

Mennan, H. & Isik, D. 2003. Invasive weed species in onion pro-
duction systems during the last 25 years in Amasya, Turkey. – 
Pakistan J. Bot., 35: 155-160.

Mesturino, L. 1990. Possible hosts of Verticillium dahliae Kleb. 
among weeds infesting a Tuscan olive grove. – Rivista Patol. Veg., 
Firenze, 26(2-3): 59-67.

Mikhailova, S.I., Babenko, A.S., Nuzhnyh, S.A., Suchkova, S.A. 
& Astafurova, T.P. 2015. Weed plants of oilseed rape agro-
coenosesin Tomsk Oblast. – Biosciences Biotechnology Research 
Asia, 12(3): 2273-2278.

Montvilas, R. 1997. Effectiveness of chloroacetanilide group her-
bicides in oil seed rape. – In: Proc. Scientific Conf. Devoted to 
the 70th Anniversary of Plant Protection Science in Lithuania, 
pp. 224-228.

Mortensen, D.A., Bastiaans, L., Sattin, M. 2000. The role of ecology 
in the development of weed management systems: an outlook. 
– Weed Res., 40: 49-62.

Niculescu, M. & Cismaru, P.I. 2013. Invasive plants from agri-
cultural crops in Oltenia area. – Annals of INCDA Fundulea, 
81: 103-112.

Okuda, S., Hasegawa, M., Natsuaki, T., Kaji, K., Natsuaki, K.T. 
& Teranaka, M. 1992. Clover yellow vein virus isolated from 
bean (Phaseolus vulgaris) showing vine necrosis in Fukushima 
Prefecture. – Japanese J. Phytopathol., 58(2): 298-304.

Palmer, M. 1994. Weed control in winter oil seed rape. – Morley 
Bulletin, U.K., 93: 1-4.

Person, P. 1996. Control of weed and selfsowing in winter rape. – 
Svensk Frotidning., 65: 6-7 & 26-27.

Petzoldt, K. & Muhling. H. 1984. The combine harvester, a cleaver 
collector? – PSP Pflanzenschutz Praxis, 4: 46-47.

Pourazar, R. & Habibias, J. 2003. Control of weed in canola 
(Brаssica napus L.) by chemical and mechanical methods. pp. 
40-43. Agricultural and Natural Resources Research. Department 
of Plant Production, Faculty of Agriculture, Trakia University, 
Stara Zagora, Bulgaria.

Roberts, H.A. & Chancellor, R.J. 1986. Seed banks of some arable 
soils in the English midlands. – Weed Research, 26: 251-257.

Roberts, H.A. & Stokes, F.G. 1966. Studies on the weeds of veg-
etable crops. VI. Seed populations of soil under commercial 
cropping. – J. Appl. Ecol., 3(1): 181-190. Wellesbourne, Warwick.

Roshdy, A., Shams El-Din, G.M., Mekki, B.B. & Elewa, T.A.A. 
2008. Effect of weed control on yield and yield components of 
some canola varieties (Brassica napus L.). – American-Eurasian 
J. Agric. Environ. Sci., 4(1): 23-29.

Roslin, E. 1991. New herbicides for control of oil seed crop. – In: 
Swedish Crop Protection Conf. Weeds and Weed Control. No. 
32, pp. 201-208.

Salisbury, E. 1962a. The biology of garden weeds. Part II. – J. Roy. 
Hort. Soc., 87: 458-470 & 497-508, United Kingdom.

Seem, J.E., Cramer N.G., & Monks, D.V. 2003. Critical weed-free 
period for ‘Beauregard’ sweet potato (Ipomoea batatas). – Weed 
Tech., 17: 686-695.

Shimi, P., Poorazar, R.M., Jamali, M. & Bagherani-Torshiz, N. 
2006. Evaluating clopyralid as a broad leaf herbicide in canola 
fields of Iran. – Pakistan J. Weed Sci. Res., 12(4): 307-311



312 Grădilă, M. & al.  ■  Management of Veronica persica, an invasive weed in SE Romania

Stace, C. 1997. New Flora of the British Isles. 2nd ed., pp. 845-885. 
Cambridge Univ. Press, Cambridge.

Stevens, M., Smith, H.G. & Hallsworth, P.B. 1994. Detection of 
the luteoviruses, beet mild yellowing virus and beet western yel-
low virus, in aphids caught in sugar-beet and oilseed rape crops, 
1990–1993. – Ann. Appl. Biol., 127(2): 309-320. 

Şarpe, N., Ciorlăuş, A., Ghinea, L. & Vlăduţu, I. 1976. The 
Herbicides. Principles and the Practice of Weed Control. 
Bucharest, Ceres Publ. House.

Tomlin, C.D.S. 2004. The Pesticide Manual (13th edition). British 
Crop Protection Council.

Tonev, T. & Mitkov, A. 2015. Agrotechnical methods and chemical 
control of weeds. – Plant Protection, 1: 26-30.

Tsuruuchi, T. 1994. Reproductive ecology of Veronica hederifolia L. 
and Veronica persica Poir. – Weed Res., Japan, 39: 85-90.

Vloutoglou, I., Fitt, B.D.L. & Lucas, J.A. 1995. Survival and seed 
to seedling transmission of Alternaria linicola on linseed. – Ann. 
Appl. Biol., 127(1): 33-47. 

Zare, M, Bazrafshan, F. & Mostafavi, K. 2012. Competition of 
rapeseed (Brassica napus L.) cultivars with weeds. – African J. 
Biotechnol., 11: 1378-1385.

 Whitehead, R. & Wright, H.C. 1989. The incidence of weeds in 
winter cereals in Great Britain. – In: Proceedings 1989 Brighton 
Crop Protection Conference – Weeds, pp. 107-112. Farnham: 
British Crop Protection Council.

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


