74

Bulgarian Journal of Agricultural Science, 24 (No 1) 2018, 74-79
Agricultural Academy
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Abstract

Mehmeti, A., Z. Pacanoski, R. Fetahaj, A. Kika and B. Kabashi, 2018. Weed control in wheat with post-emergence
herbicides. Bulg. J. Agric. Sci., 24 (1): 74-79

A field study was carried out during the 2011-12 to identify weed species and to investigate the efficacy of post-emergence
herbicides on weeds and their effect on wheat grain yield in the region of Podujeva (north-east part of Kosovo). Four different
herbicides were applied at the post-emergence stage of wheat, namely Lintur 70 WG (a.i. triasulfuron + dicamba), Granstar 75
WG (a.i. tribenuron-methyl), Mustang (a.i. florasulam + 2,4-D-EHE-ethyl-hepthyl ester) and herbicide combination Sekator
OD (a.i. iodosulfuron-methyl Na + amidosulfuron + safener mefenpyr-diethyl) + Furore Super (a.i. fenoxaprop-p-ethyl) in the
wheat cultivar Evropa. A total number of 16 weed species was documented in the wheat crop. The highest number of individu-
als was recorded for Convolvulus arvensis (24.0 plants/m?), Consolida regalis (15.5 plants/m?), Polygonum aviculare (11.5
plants/m?), and Galium aparine (9.8 plants/m?). The most efficient herbicides proved to be combination iodosulfuron-methyl
Na + amidosulfuron + safener mefenpyr-diethyl + fenoxaprop-p-ethyl (83.0%), triasulfuron + dicamba (75.4%), tribenuron
methyl (65.6 %), and florasulam + 2,4-D-EHE-ethyl-hepthyl ester (64.6%) was markedly lower. Based on the results present-
ed, it is recommended the use of triasulfuron + dicamba or herbicide combination iodosulfuron-methyl Na + amidosulfuron
+ safener mefenpyr-diethyl + fenoxaprop-p-ethyl in the study region for successful weed control and high wheat grain yields.

Key words: wheat; weeds; herbicide; grain yield
Abbreviations: a.i — active ingredient; HSD — Honest Significant Difference

Introduction

Weeds have become an increasing problem in wheat and
some weed species such as Cirsium arvense, Consolida re-
galis, Polygonum aviculare, Consolida orientalis, Convolvu-
lus arvensis, Centaurea cyanus, Ervodium cicutarium, Bifora
radians are widespread in wheat crop in Kosovo (Susuri et
al., 2001; Mehmeti et al., 2009; Mehmeti and Demaj, 2010).

Moreover, vegetation of cultivated land was species-rich
at both the plot and the regional scale in Kosovo (Koji¢ and
Pejcinovié, 1982; Pejéinovié, 1987; Shala, 1987; Pejcinovié
and Koji¢, 1988). However, on the patch scale, i.e. on the
scale of the arable field, only few species occur (Mehmeti et

*Corresponding author: arben.mehmeti@uni-pr.edu

al., 2009). Wheat and maize are the main crops in arable land
of Kosovo. Today, wheat is produced on about 90.728 ha
(Statistical Office of Kosovo, Agriculture Census 2015) with
average yield 3.4 t/ha (Kosovo Agency of Statistics, 2016).
According to Koji¢ and Pej¢inovi¢ (1982) Anthemis ar-
vensis, Bifora radians, Caucalis platycarpos, Centaurea cya-
nus, Cichorium intybus, Cirsium arvense, Consolida regalis,
Convolvulus arvensis, Fallopia convolvulus, Holcus mollis,
Polygonum aviculare, Ranunculus arvensis, Rumex crispus,
Scleranthus annuus, Sinapis arvensis, Trifolium arvense and
Vulpia myuros were widespread in winter wheat in the past.
Pests, plant diseases and weeds cause high losses
of wheat yield. Yield losses due to weeds have been re-



Weed Control in Wheat with Post-Emergence Herbicides

75

ported (Oerke and Dehne, 2004; Oerke, 2006; Dangwal
et al., 2010; Pacanoski and Glatkova, 2014; Mehmeti and
Demaj, 2012). Thus, in wheat production, it is necessary
to undertake control of weeds which cause losses of wheat
grain yield. In general, a wide range of various herbicides
is available. However, the decision which herbicide can
be used principally depends on e.g., the dominant weed
species, the weather conditions, the crop stage, the her-
bicide activity and the weed communities (Sari¢, 1991a).
The aim of the research presented was to identify weed
species, to investigate the efficacy of herbicides and yield
of wheat.

Material and Methods

During the winter season 2011-12, an experiment was
conducted on a fluvisol soil in the region of Podujeva
(north-east part of Kosovo). In the beginning of October,
the wheat cultivar Evropa was sown by using 300 kg/
ha seeds in good tilled soil, treated with fertilizer NPK
15:15:15 in doses of 250 kg/ha. The previous crop was
potato. In spring, a supplementary fertilization with am-
monium nitrate in doses 200 kg/ha was applied. Herbicide
treatment was carried out using the knapsack sprayer of
the capacity of 20 1, and the amount of water used was 400
L/ha. In Table 1, basic data on the applied herbicides is
provided. The trial was set in a randomized block design
with four replications and elementary plots of 15 m? In
the experiment were six treatments, four herbicide treat-
ments, one with hand check of weeds and control (un-
treated). The estimation of weeds was conducted per 1 m?.
All four herbicides were applied at the end of tillering,
than 40 days after herbicide application, the number and
structure of weeds and the efficacy of herbicides were
estimated by comparing sprayed plots and control plots
(untreated). The yield of wheat and above dry biomass of
weeds was estimated in end of experiment per 1 m?.

The efficacy of herbicides was calculated by the equation
(Sari¢, 1991a):

Ax 100
CE %:T%,

where: CE % is the coefficient of efficacy, A is the number of
destroyed weeds per m? and B is the number of weeds in the
untreated 1 m?plots.

The equation can be applied to weed species individuals
(CE, ) and to weed species numbers (CEspec.).

The weeds were determined in the laboratory of the Fac-
ulty of Agriculture in Prishtina, Department of Plant Protec-
tion, using the atlases Sari¢ (1991b) and Demiri (1979), and
life forms of weed vegetation of wheat crop according to (EI-
lenberg et al., 1992).

Statistical Analysis

The data were analyzed following Analysis of Variance
(ANOVA) technique. To test the significance of differences
of mean wheat yield and aboveground dry biomass of weeds,
the mean values were calculated and significant differences
were tested using Tukey HSD test and the statistical com-
puter programme (JMP, 2010).

Meteorological condition

During the experiment in 2011/12, the air temperatures
(Table 2) were slightly higher than in an average year, but
not the amount of rainfall (Table 3).

Results and Discussion

In the experiment, the total number of 16 weed species
was recorded, 11 of which were annual broad-leaved species,
3 perennials and two annual grass species, indicating a fairly
species-rich weed community in the experimental field. This
result is in accordance with Susuri et al. (2001), who inves-
tigated fields cultivated with wheat in two localities, in west

Table 1
Basic data for applied herbicides
Treatments | Active ingredient | Product | Rate I/kg/ha | Time of application
A iodosulfuron-methyl Na + amidosulfuron Secator OD + 0.150 post-emergence
+ safenermefenpyr-diethyl + fenoxaprop-p-ethyl Furore super EW 0.800 —7—

B triasulfuron + dicamba Lintur 70 WG 0.180 post-emergence
C tribenuron-methyl Granstar 75 WG 0.015 post-emergence
D florasulam + 2,4-D-EHE-ethyl-hepthyl ester Mustang 306 SE 0.600 post-emergence
E Hand check (manual weed control) once during vegetation
F Control (untreated) at the end of tillering

Legend: A: iodosulfuron-methyl Na + amidosulfuron + safener mefenpyr-diethyl + fenoxaprop-p-ethyl; B: triasulfuron + dicamba; C: tribenuron-methyl;
D: florasulam + 2,4-D-EHE-ethyl-hepthyl ester; E: hand check (manual weed control); F: control (untreated)
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Table 2

Mean air temperature (°C) in Prishtina, near to the studied field (14 km) in the years of the experiment and between
1951-1980 (‘average year’) according to (Zajmi, 1996). (A: difference between 2011/2012 and the ‘average year)

Month
Year
X | x | x| xx | 1 [ o [ m | v | v [ vi | vII [Average
2011 2012 202 9.9 3.4 1.6 -1.7 3.7 7.1 11.1 155 222 249 10.8
Aver. year 16.1 11.0 6.4 1.2 1.5 1.0 4.7 104 146 180 202 9.5
A +4.1 -1.1 30 04 32 427 424 407 409 +42  +47  +13

Source: Hydrometeorology Institute of Kosovo

Table 3

Rainfall (mm) in Prishtina, near to the studied field (14 km), in the year of the experiment and between 1951-1980 (‘av-
erage year’), (A: difference between 2011/12 and the ‘average year’)

Year Month

X | x [ xt | xx [ 1 | mw | m [ v [ v [ vi | vl [ Sum
20112012 341 481 45 723 1057 361 128 515 102 62 533 5266
Aver. year 470 620 550 500 350 340 340 470 720 550  43.0 534.0
A 2129 -13.9 505 4223 4707 421 212 +45 4300 -488 +103 7.4

Source: Hydrometeorology Institute of Kosovo

part of Kosovo and documented in first locality 15 weed
species and in second locality 12, respectively. However,
Mehmeti et al. (2008) showed that weed flora in wheat crop
in Kosovo is species-poor at the field scale (about 9.6 weed
species per 25m?).

Furthermore, the number of weed individuals was high in
the control plots compared to the herbicide treatments (Ta-
ble 4). For Convolvulus arvensis 24.0 plants/m?, Consolida
regalis 15.5 plants/m?, Polygonum aviculare 11.5 plants/m?
and Galium aparine 9.8 plants/m?, Chenopodium album 9.3

Table 4

Species life forms, number of individuals and coefficients of herbicide efficacy (CE) in the investigated wheat crop
Life forms | Weed species Treatments

A | B | ¢ | D | E | F

T Alopecurus myosuroides Huds. 0 0.5 35 0 0 2.3
T Chenopodium album L. 0 23 3.0 0 0 9.3
G Cirsiumarvense (L.) Scop. 1.8 0 0 1.5 1.5 4.3
G, Hli Convolvulus arvensis L. 4.0 4.0 8.0 7.3 0.8 24.0
T Consolidaorientalis L. 0 0.5 0 0.8 0.8 3.0
T Consolida regalis S.F. (Gray) 1.5 23 4.0 6.0 3.0 15.5
Tli Fallopia convolvulus L. 0 0 0.3 0 0 0.8
T Fumaria officinalis L. 0 0 0.3 0 0 0.5
Tli Gallium aparine L. 0 3.0 4.5 2.8 1.5 9.8
H Lolium perenne L. 0 0.3 0 6.0 0 0.8
T Lamium amplexicaule L. 0 0 0.5 1.8 1.8 5.8
T Papaver rhoeas L. 1.0 0 0 0 0 2.8
T Polygonum aviculare L. 4.8 5.8 7.8 5.5 8.0 11.5
G,H Sonchus arvensis L. 0 2.3 0.3 0.5 0.5 1.5
T,H Sonchus oleraceus (L.) A. Love. 0 0 0 0 0 1.5
T Veronica persica Poir. 3.5 3.0 1.3 23 0.8 4.0
Number of plants/m? 16.6 24.0 335 345 18.7 97.4
CE, (%) 83.0 75.4 65.6 64.6 80.1 0
Species number/m? 6.0 10.0 11.0 10.0 9.0 16.0
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plants/m?, Lamium amplexicaule 5.8 plants/m? and Cirsium
arvense 4.3 plants/m?>were documented. This low weed den-
sity was due to crop rotation used for several years before the
experiment. The occurrence of some weed species in wheat
crop is in accordance with results of Mehmeti and Demaj
(2010); Radivojevié et al. (2006); Susuri et al. (2001); Geor-
giev et al. (2011).

The biological spectrum of wheat crop was dominated
by therophytes with 71.9%, hemicryptophytes with 15.6%
and geophytes 12.5%. These results for the biological spec-
trum for the domination of therophytes are similar to the
Pejcinovi¢ (1987), who also found that therophytes dominat-
ed (57.1-74.4%), 78.0% respectively (Nikolich et al., 2012),
in wheat crop.

The used herbicides showed satisfactory efficiency on
weed plants number reduction. The dominant weed species
in control plots was Convolvulus arvensis, also in plots treat-
ed with tribenuron-methyl and florasulam + 2,4-D-EHE-eth-
yl-hepthyl ester, while in plots treated with herbicide com-
bination iodosulfuron-methyl Na + amidosulfuron + safener
mefenpyr-diethyl + fenoxaprop-p-ethyl and triasulfuron +
dicamba the occurrence was lower.

The dominant weed species in plots treated with herbi-
cides were: Convolvulus arvensis, Consolida regalis, Polyg-
onuma viculare, Galium aparine, Lolium perenne, Veronica
persica, Chenopodium album and Alopecurus myosuroides.

It is evident from the efficacy results (Table 4) that all
four herbicides reduced the weed infestation in the wheat
crop in comparison to the control plots. The highest effi-
ciency showed herbicide combination iodosulfuron-methyl
Na + amidosulfuron + safener mefenpyr-diethyl + fenoxa-
prop-p-ethyl (CE, =83.0%) and traisulfuron+dicamba
(CE, ,=75.4%). Less efficient was tribenuron-methyl (CE, |
=65.6%) and florasulam + 2,4-D-EHE-ethyl-hepthyl ester
(CE, , =64.6%). In general all treated herbicides had a low
efficacy in the reduction of weed species numbers, beside
herbicide combination iodosulfuron-methyl Na + amido-
sulfuron + safener mefenpyr-diethyl + fenoxaprop-p-ethyl
CE,.62.5%.

The dominant species Convolvulus arvensis had the
highest susceptibility to herbicide combination iodosulfu-
ron-methyl Na + amidosulfuron + safener mefenpyr-diethyl
+ fenoxaprop-p-ethyl and triasulfuron + dicamba. The ef-
fect of triasulfuron + dicamba for the Convolvulus arvensis
is in accordance with Petrova and Sabev (2014). However,
Alopecurus myosuroides was proved to be resistant against
the tested herbicide tribenuron-methyl and Lolium perenne
for the herbicide florasulam + 2,4-D-EHE-ethyl-hepthyl es-
ter. Moreover, Veronica persica were proved to be resistant
against herbicide combination iodosulfuron-methyl Na +

amidosulfuron + safener mefenpyr-diethyl + fenoxaprop-
p-ethyl and triasulfuron + dicamba. Furthermore, herbicide
combination iodosulfuron-methyl Na + amidosulfuron +
safener mefenpyr-diethyl + fenoxaprop-p-ethy showed high
efficacy against Alopecurus myosuroides and Lolium pe-
renne.

In comparison to the control plots, all herbicide treated
plots showed increased grain yields (Figure 1), and results
are in accordance with Mehmeti and Demaj (2010); Kumar
et al. (1997); Abbas et al. (2009); Knezevi¢ et al. (2010);
Khalil et al. (2010). In the study presented here, compara-
tively high grain yield were found in plots treated with trai-
sulfuron + dicamba (5.6 t/ha) and herbicide combination
iodosulfuron-methyl Na + amidosulfuron + safener mefen-
pyr-diethyl + fenoxaprop-p-ethy (5.33 t/ha). Yields were
lower in tribenuron-methyl treated plots (4.9 t/ha) and 2,4-D-
EHE-ethyl-hepthyl ester (4.87 t/ha).
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Fig. 1. Yield of grain wheat (kg/ha)
depending on herbicide treatment
(£SD, average with different letters are significant
Tukey’s HSD, < p = 0.05)

Herbicide triasulfuron + dicamba and herbicide combina-
tion iodosulfuron-methyl Na + amidosulfuron + safener mefen-
pyr-diethyl + fenoxaprop-p-ethyl showed significant difference
for the grain yield with control plots, but not herbicides tribenu-
ron methyl and 2,4-D-EHE-ethyl-hepthyl ester (Figure 1).

The used herbicides have impact in reduction of above
dry biomass of weeds in comparison with control plots. The
highest effect in reduction of above dry biomass of weeds
showed herbicide combination iodosulfuron-methyl Na +
amidosulfuron + safener mefenpyr-diethyl + fenoxaprop-p-
ethy 65.3 g/m?, triasulfuron + dicamba 68.3 g/m?and plots
with hand check 88.8 g/m?.

The lowest effect was in plots treated with 2,4-D-EHE-
ethyl-hepthyl ester 117.1 g/m?, and tribenuron methyl with
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126.4 g/m?, while in control plots the above dry biomass of
weeds was 254.9 g/m? (Figure 2). The used herbicides have
significant differences with control plots for the above dry
biomass of weeds (Figure 2), but there were no significant
differences between used herbicides.
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Fig. 2. Impact of herbicides in aboveground dry biomass
of weeds (g/m?)
(£SD, average with different letters are significant
Tukey’s HSD, < p = 0.05)

These results for the effect of herbicides of above dry bio-
mass of weeds are found and from other studies (Knezevié¢
etal., 2010; Tanveer et al., 2010). Also, and hand check plots
has effect in reduction of above dry biomass of weeds.

Conclusions

The wheat community in wheat crop at the locality of
Podujeva consisted of 16 weed species, with an average
number of 97.4 plants/m? in the control plots of the experi-
ment.

Dominant weeds in the control plots were: Convolvulus
arvensis 24.0 plants/m?, Consolida regalis 15.5 plants/m?,
Polygonum aviculare 11.5 plants/m?, and Galium aparine
9.8 plants/m?.

Highly efficient in the reduction of weed individuals
(CE, ,) were herbicide combination iodosulfuron-methyl Na
+ amidosulfuron + safener mefenpyr-diethyl + fenoxaprop-
p-ethy (83.4%) and triasulfuron + dicamba (75.6%); less
efficient was tribenuron-methyl (CE, , = 65.6%) and flora-
sulam + 2,4-D-EHE-ethyl-hepthyl ester (CE, , = 64.6%).

In comparison to the untreated plots, the wheat yield
was comparatively high in traisulfuron+dicamba (5.6 t/ha)

and combination iodosulfuron-methyl Na + amidosulfuron
+ safenermefenpyr-diethyl + fenoxaprop-p-ethly (5.33 t/ha).

The highest effect in reduction of above dry biomass
of weeds showed combination iodosulfuron-methyl Na +
amidosulfuron + safener mefenpyr-diethyl + fenoxaprop-p-
ethy65.3 g/m?, and triasulfuron + dikamba 68.3 g/m?, while
in control plots the above dry biomass of weeds was 254.9
g/m?,

Based on the results presented, we recommend the usage
of traisulfuron+dicamba or herbicide combination iodosulfu-
ron-methyl Na + amidosulfuron + safener mefenpyr-diethyl
+ fenoxaprop-p-ethy in the study region for successful weed
control and high wheat grain yields.
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