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Abstract. The purpose of this study was to demonstrate the efficacy of the herbicide Resital Duo
(SE) against the weed Polygonum aviculare, from a winter wheat crop. The observations were made in a
wheat crop located in the western part of Romania, respectively in the Western Plain. Research has been
conducted during the agricultural years 2022-2023, and included determinations on the effects of
vegetation treatments with the herbicide product Resital Duo (SE) (452.42 g/l 2.4-D 2-Ethylhexyl Ester
(EHE) + 6.25 g/l Florasulam.), applied in 4 variants and 3 different doses (untrated, 0.2 1 / ha, 0.4 1/ ha,
0.6 1/ ha. Therefore, a monofactorial experience was set up in the field, placed according to the method
of randomized blocks, in four repetitions. 15 days after application of Resital Duo (SE) (452.42g/12.4-
D 2-Ethylhexyl Ester EHE) + 6.25 g / | Florasulam), the most effective treatments in experience were
variant 3 (0.4 1 / ha) and variant 4 (0.6 | / ha), with an efficacy of 57.5%, respectively 77.5%. After 30
days of the application of the Resital Duo (SE) product, the most effective treatments in our experience
were both variant 3 (0.4 I/ha) and variant 4 (0.6 I/ha), which accumulated an efficacy of 92.5%,
respectively 99.5%. The applied product did not create any kind of phytotoxicity to our crop, at any of the
3 doses tested, and the vigor of the wheat was maintained at the level of 100%;
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INTRODUCTION

Polygonum aviculare, is also known as birdweed, prostrate knotweed, lowgrass, or
pigweed. P. aviculare (Family Polygonaceae) is native to temperate regions, although it has
adapted to high parts of the tropics, according to BURGER (1983). It has been reported in a
number of countries, including the United States, Australia, Hawaii, Scotland, Spain, Central
and South America. The semi-erect stem of common knotgrass, an annual herb, can reach
heights of 10 to 30 cm. The leaves have short stalks and no hair (figure 2). The lower ones are
few, linear, and stalkless, while the upper ones are longish-elliptic, with short stalks and
rounded bases. The stipules unite to form an ochrea, a membranous, silvery translucent sheath
that encloses the stem. Regularly shaped, green blooms with pink or white edges surround
them. Each bears three fused carpels, five to eight stamens, and five overlapping perianth
segments. The fruit is a three-edged, dark brown nut. This plant grows in disturbed soil where
its seeds may have been dormant for years because the seeds require light to germinate (figure
2.) (CIOCARLAN, 2009; GiBBS RuUsseLL and colab., 1987; LINDAU, 1894,
https://en.wikipedia.org/wiki/Polygonum_aviculare#Habitat; http://www.efloras.org/florataxo
n.aspx?flora _id=1&taxon_id=200006713; VILLALOBOS and HERRERA, 2002)

The flavonols avicularin, myricitrin, and juglanin are found in Polygonum aviculare L.
Additionally discovered are the lignan aviculin and the flavanoids astragalin and betmidin.
Panicudine, a diterpene alkaloid, is an additional recognized component (KiMm HYOUNG JA and
colab., 1994; SALAMA HEDIAT and MARRAIKI, 2010; XU FUQUAN and colab., 2009).

Prostrate knotweed, a sign of compacted soils, is frequently observed growing in full
sun on thin turf or beside overflowing driveways and sidewalks. Many of these areas would be
covered in bare soil if it weren't for this weed (https://hyg.ipm.illinois.edu/article.php?id=
1122).
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Figure 1. Distribution of Polygénum aviculare L. in the world (green -Native; magenta - Introduced)
(https://powo.science.kew.org/taxon/urn:Isid:ipni.org:names:695422-1#source-KBD)
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Figure 2. Polygonu aviculare L. in the winter wheat crop (original)

P. aviculare is a spring weed (TOTTMAN and WILSON, 1990). It is one of the few
weeds that is equally numerous in cereals and broad-leaved crops, and it is a major or serious
weed in a wide range of temperate crops (HoLMm et al., 1997). It is also a significant weed of
warm-weather crops such as soybean, sweet potato, cotton, sugarcane, and rice. Locally, it is
common in orchards, particularly in Mediterranean climates, pastures, and nurseries. Finally, it
is a common weed of amenity grass, especially in heavily-worn and compacted places like
football fields. Because of its great competitiveness, high reproductive capacity (on average, it
produces 4600 seeds/plant), adaptation to poor soils and water stress, Polygonum aviculare is a
challenging weed to eradicate (MEERTS 1988). To avoid the accumulation of huge seed
reserves in persistent seed banks, strict supervision is required. In order to eliminate it, there
are three control methods divided into categories such as cultural control, chemical control and
biological control. Regarding the cultural control, the suggested procedures are hoeing with or
without chain harrowing in winter wheat (RAFII, 1993) or use of long straw wheat varieties
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sown at high densities with high nitrogen (GRUNDY et al., 1997). They have been used
effectively, but they are rarely sufficient on their own; they should ideally be paired with
chemical control. P. aviculare is generally more resistant to chemical control when mature than
as seedling. Chemical treatments that have had results contain: thiameturon-methyl +
metsulfuron (ESPIR, 1987), thifensulfuron-methyl + metsulfuron-methyl (ARENDS and PEGG,
1990), pendimethalin + prometryn (BROWN et al., 1991), phenmedipham + desmediphame
(STRICKERS, 1992). Two natural enemies have been proposed as potential biological control
agents: the chrysomelids Entomoscelis orientalis and Gastrophysa polygoni, both of which
have been circumstantially reported to cause local decreases in P. aviculare abundance during
specific years (Hu et al., 1989; MAROCCHI, 1994). However, extensive field experiments
appear to have never been carried out (VILLALOBOS and HERRERA, 2002)

MATERIAL AND METHODS

The observations were made in a wheat crop, in the vicinity of the city of Arad,
located in the western part of Romania, respectively in the Western Plain; the GPS coordinates
of the experimental group are 46°10'42.5"N 21°02'39.6". Wheat is grown extensively across
the globe, including within Romania (MANEA et al., 2016; STEF R. et al., 2014, STEF R. et al.,
2020).The Western Plain is a space with a very high agricultural potential, offering very good
pedo-climatic conditions, both for crops and for segetal species. General climatic conditions
are characterized by a temperate-continental climate with slight sub-Mediterranean influences.

Research has been conducted during the agricultural years 2022-2023, and included
determinations on the effects of vegetation treatments with the herbicide Resital Duo (SE)
(452.42 g/l 2.4-D 2-Ethylhexyl Ester (EHE) + 6.25 g/l Florasulam.), applied in 3 different
doses, to wheat cultivation, for the purpose of controlling the native species Polygonum
aviculare L. (knotgrass). These treatments were:

Variant 1: Untrated (control);

Variant 2: Resital Duo (SE) (452.42 g/l 2.4-D 2-Ethylhexyl Ester (EHE) + 6.25 ¢/l

Florasulam) — 0.2 L/ha;

Variant 3: Resital Duo (SE) (452.42 g/l 2.4-D 2-Ethylhexyl Ester (EHE) + 6.25 g/l

Florasulam) — 0.4 L/hg;

Variant 4: Resital Duo (SE) (452.42 g/l 2.4-D 2-Ethylhexyl Ester (EHE) + 6.25 g/l

Florasulam) — 0.6 L/ha.

In order to establish the efficiency of herbicides in combating the knotgrass in the
wheat crop, a monofactorial experiment was set up in the field, laid out according to the
randomized block method, in four repetitions, each experimental variant having an area of
36.25 m2 (10 meters long and 3.625 meters wide), the total harvestable surface being 580 m?,
as can be seen in the sketch from figure 3.
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Figure 3. Sketch of field experience

The first observations included readings on weeds in the crop before applying
herbicide treatments, determining the number of weeds per square meter and the degree of soil
coverage.

The second round of observations included readings of Polygonum aviculare plants,
15 days after applying the treatments, to determine the effectiveness of the herbicide,
administered in different doses. Also in this observation, phytotoxicity to wheat plants and the
vigor of the crop were evaluated.

The third round of observations was made 30 days after the application of the
treatments, to determine the degree of effectiveness of the herbicide. Also on the same
occasion, the phytotoxicity and vigor of the wheat crop was evaluated. The effects of various
doses of herbicide on weed plants were quantified in grades on a linear percentage scale from 0
to 100, depending on the degree of effectiveness of the herbicide studied, specified in EPPO PP
1/50 (4) (European  and Mediterranean Plant ~ Protection  Organization)
(https://ppl.eppo.int/standards/PP1-152-4).

The autumn wheat variety was Glosa, a variety created at INCDA Fundulea. It is an
early wheat variety, with good resistance to fall, winter, drought and heat. The Glosa wheat
variety is moderately susceptible to powdery mildew, susceptible to leaf septoria and
moderately susceptible to brown rust. The Glosa wheat variety belongs to the group of varieties
with good baking properties. A combination of herbicide ingredients, Resital Duo (SE)
herbicide can be applied post-emergence to efficiently control a variety of weeds. There are
two active ingredients: 452.42 g/l 2.4-D 2-Ethylhexyl Ester (EHE) + 6.25 g/l Florasulam.
Suspo-emulsion (SE) is the formulation used. A broad-spectrum herbicide with both systemic
and contact action is called Resital Duo. All types of corn, wheat, and barley can be treated
with Resital Duo. When applied topically to broad-leaved weeds, Resital Duo stops the weed's
nutrition right away. Within a day or two, death signs (yellowing, wilting) manifest. The
weed's lifespan varies between 7 and 14 days based on its condition and the temperature. It
doesn't leave any trace in the ground. Resital Duo doesn't reduce yield and is safe for use with
all types of wheat. Rain has no effect on its effectiveness beginning two hours after application.
It is advised to use in cereals (wheat, barley) from the time weeds fully emerge until the end of
the cereal's tillering process (https://hektas.com.tr/en/urun/resital-duo-2/).

RESULTS AND DISCUSSIONS
The main factors that can influence the degree of weeding (increase or reduce the
degree of weeding), can be climatic and/or technological.
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The experience, carried out in the wheat soil, highlights a pronounced weeding of the
culture, including 4 segetal species, all dicotyledonous, of which 3 are annual and one
perennial - Convolvulus arvensis (field bindweed) (table 1.) (ANCHES and MANEA, 2023).

Table 1
Status of weeds in the wheat crop, before herbicide application
The presence The share of The degree of The
Nr. . of segetal . - ;
The segetal species . weed species soil coverage botanical
crt. species %) (%) class
(plants/m?)

1. | Polygonum aviculare (POLAV) 80 85.1 20 D.a.
2. Veronica hederifolia (VERHE) 6 6.4 3 D.a.
3. | Convolvulus arvensis (CONAR) 5.7 6.1 4 D.p.
4. | Galium aparine (GALAP) 2.3 24 2 D.a.

TOTAL 94 100.0 29 -

The total number of weeds/m? is observed, this being 94, of which Polygonum
aviculare (knotgrass) - 80 plants/m? (85.1 % of the total weeds), the surface of the soil covered
by this segetal species being 20%, Veronica hederifolia (Ivy-leaved Speedwell) — 6 plants/m?
(6.4% of the total weeds), the surface of the soil covered by weeds being 3%, Convolvulus
arvensis (field bendweed) — 5.7 plants/m? (6.1% of the total weeds), the surface of the soil
covered by weeds being 4%, Galium aparine (catchweed) — 2.3 plants/m? (2.4% of total
weeds), the degree of soil cover being 2%. It is obvious that Polygonum aviculare (knotgrass),
present in such a large number, compared to the other 3 identified species, is the dominant
species (figure 4.) (ANCHES and MANEA, 2023).
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Figure 4. Status of weeds in the wheat crop, before herbicide application

After 15 days of application, an assessment was made, which determined: the number
of plants of Polygonum aviculare/m? and the surface of the soil covered with the evaluated
weed, at the same time being given a grade of the effectiveness of the herbicide.
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The differences between variant 1 (Untreated) and the rest of the variants with the
herbicide Resital Duo (SE) can be observed in doses 0.2 I/ha (Variant 2), 0.4 I/ha (Variant 3),
0.6 I/ha (Variant 4). It should be noted that the treatments had similar values in the 4
repetitions, with minor differences.

It can also be seen that the first version (Variant 1) is the plot that has the largest
number of weeds, the average being 80 plants/m? and soil cover of 31.5%. The lowest amount
of herbicide (Variant 2 — 0.2 I/ha) records a smaller number of weeds compared to the first
version (average of 72.5 plants/m?), but at the same time higher, compared to other treatments;
the surface covered by weeds decreases to 11.3 %. Variant 3 (0.4 I/ha) has fewer weeds than
variant 2, but more compared to variant 4. Weed-covered surface (7.8%) and applied herbicide
efficacy (57.5% ). Variant 4, (0.6 I/ha) has a number of weeds of 42.5 plants /m?, which halves
the number of weeds compared to the first variant. The herbicide had an efficiency of 77.5%,
being in acceptable parameters, taking into account the number of days passed since the
application of the product (ANCHES and MANEA, 2023).

In order to better view the obtained data, a graph was elaborated with the three
monitored parameters: the number of weeds, the surface of the soil covered by weeds and at
the same time the efficiency of the applied product (figure 5.).

Average of recorded data/experienced treatment, 15 days after application ravle2
Variant Theas;gj?;rcs (Opf I;‘;Zﬁ%‘ um The degre%)z; soil cover Herbicide efficiency (%)
1 80 313 0
2 72.5 11.2 25
3 475 7.8 57.5
4 425 55 715
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Figure 5. Status of weeds in the wheat crop, 15 days after herbicide application

After the 30 days since the application of the product Resital Duo (SE), the third
evaluation was made, on which occasion the plants of Polygonum aviculare / m? were counted,
the surface of the soil covered with the target weed was assessed and, at the same time, the
herbicide was given an efficacy note (table 3).

It can be observed that the plots in variant 1 have the most weeds, the average being
80 plants/m? and the surface covered by weeds of 50%. The lowest dose (Variant 2 — 0.2 I/ha)
recorded a lower number of weeds compared to variant 1 (60 plants/m?), but higher compared
to the rest of the variants, with a coverage percentage of 9.2%. Variant 3, records a much lower
degree of weeding compared to variant 2, but higher compared to variant 4. The surface
covered with weeds (1.5%) and the efficiency of the applied product (92.5%). Variant 4 (0.6
I/ha), records a number of weeds of 0.5 plants/m? (which sprouted late after applying the
product). The herbicide had an efficiency of 99.5 % (figure 6.).

Data on the phytotoxicity and vigor of wheat plants were performed and recorded 15
and 30 days after spraying with the product Resital Duo (SE) (452.42 g/l 2.4-D 2-Ethylhexyl
Ester (EHE) + 6.25 g / | Florasulam). These observations reveal that the wheat plants did not
have phytotoxicity, the applied product did not create any phytotoxicity to our crop at any of
the 3 doses tested, and the vigor of the wheat remained at the level of 100 % (ANCHES and
MANEA, 2023).
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Table 3
Average data recorded for each treatment of the experience, 30 days after application
. The presence of Polygonum The degree of soil - .- o
Variant aviculare (plants/m?) cover (%) Herbicide efficiency (%)
1 80 50 0
2 60 9.2 42.5
3 43 15 92.5
4 0.5 0.5 99.5
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Figure 6. Status of weeds in the wheat crop, 30 days after herbicide application

CONCLUSIONS

The initial mapping highlights a pronounced weeding of the wheat crop (94
plants/m?), including 4 dicotyledonous segetal species, of which 3 are annuals (Polygonum
aviculare - knotgrass, Veronica hederifolia - Ivy-leaved Speedwell, Galium aparine -
catchweed), and a perennial one (Convolvulus arvensis - field bindweed). Polygonum aviculare
L. (knotgrass) was by far the dominant segetal species, with 80 plants/m? (85.1 % of the total
weeds), covering, from the beginning, over 20 % of the soil surface. After 15 days of the
application of Resital Duo (SE) (452.42 g/l 2.4-D 2-Ethylhexyl Ester EHE) + 6.25 g/l
Florasulam), the most effective treatments in the experience were in variant 3 (0.4 I/ha) and
variant 4 (0.6 I/ha), with an efficacy of 57.5 %, respectively 77.5 %. After 30 days of the
application of Resital Duo (SE), the most effective treatments in our experience were in variant
3 (0.4 I/ha) and variant 4 (0.6 I/ha), which accumulated an efficacy of 92.5%, respectively
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99.5%. The dose effect was visible in all treatments, which indicates the importance of
following the recommended dose by the manufacturers; the applied product did not create any
kind of phytotoxicity to our crop, at none of the 3 doses tested, and the vigor of the wheat was
maintained at the level of 100%;

In order to keep the wheat crop clean of weeds, it is necessary to use selective
herbicides for this crop, with known efficiency on the weeds present in each soil, respecting the
recommended doses and period of application.
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