Pestic. Phytomed. (Belgrade), 27(1), 2012, 69-75
DOI: 10.2298/PIF1201069D

UDC: 632.954:633.2
Scientific paper

Selectivity of Some Herbicides
to Cocksfoot (Dactylis glomerata L.),
Grown for Seed Production

Tsvetanka Dimitrova and Aneliya Katova

Institute of Forage Crops, 89, Gen. Viadimir Vazov Street, S800 Pleven, Bulgaria

(dimitrovatsvetanka@abv.bg)

SUMMARY

Received: August 3, 2011
Accepted: February 20, 2012

The study was conducted to determine selectivity of some herbicides to cocksfoot

(Dactylis glomerata L), and their influence on the seed production, during the years 2008-
2010. The trial was set on the experimental field of the Institute of Forage Crops — Pleven, on
slightly leached chernozem. As a result of the research the following was found: herbicides
Arat (500 g/I dicamba + 250 g/I tritosulfuron) at the dose of 100 ml/ha, Korida 75 VDG (750
g/kg tribenuron-methyl) — 15 g/ha and Cambio SL (320 g/I bentazon + 90 g/I dicamba) —
1250 ml/ha and Grasp 255K (250 g/l tralkoxyidim) + Atplus at rate of 1000 + 1000 ml/ha had
high selectivity to cocksfoot, applied at 2-4 leaf stage during establishing year of the stand,

and until the stage of the beginning of shooting up in seed production year.
Herbicide Topik 080EK (80 g/!I clodinofop — propargyl + antidote) at rate of 300 ml/ha,
showed phytotoxic effect to D. glomerata and caused the reduction of seed and dry bio-

mass productivity.
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INTRODUCTION

Cocksfoot (Dactylis glomerata L.) is along-lived per-
ennial grass, widely spread in the temperate zone. It has
good regrowth characteristics and adaptability to var-
ious environmental conditions. It is widely distribut-
ed in most European countries (including Bulgaria),
North America such as the USA and Canada, South
America, Australia, New Zealand, and Asia (Boller et
al., 2010). As a valuable component of sown pastures
and source of quality forage for herbivores in ecologi-
cal livestock production systems, cocksfoot posses high

value of biological and agricultural characteristics. It
shows heat and drought tolerance under Mediterra-
nean climatic conditions but is not tolerant to water
logging and wet soils and only moderately winter har-
dy. Cocksfoot is used for hay, silage, and grazing, and
is suitable for mixed sowing with alfalfa or red clover
and white clover. The main advantage of this species is
greater forge production during summer compared to
other forage grasses. In Institute of Forage Crop — Plev-
en the first and the only Bulgarian variety Dabrava was
developed, with an average seed yield of 700 to 900 kg/
ha (Tomov, 1987).
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Efficient weed control has an important role in es-
tablishment and growth of highly productive seed pro-
duction stand of perennial grasses, as well as cocksfoot.

According to Oerke (2005) there is a great need for
applied studies of weeds and their control particularly
because weeds reduce crop yield to a greater extent com-
pared to other harmful organisms (diseases and pest in-
sects). It is necessary to integrate researches of the whole
spectrum, whereabout all elements would contribute to
improvement of weed control (Moss, 2008).

Specific biological characteristic of D. glomerata is
slow pace of growth and development first two — three
months after sowing. That is why the elimination of
the competition of the weeds during establishing year
is important for persistence and productivity of peren-
nial grasses (Dimitrova, 1995, 2003; Dongetal., 2005;
Dimitrova and Katova, 2011).

In spite of limited number of studies on this crop, the se-
lective and efficient herbicides were found by some authors
(Dimitrova, 1989, 1999,2007; Lepiésetal., 1999,2000) to
control weed species. Nevertheless, in last decades chemi-
cal control methods are widely used. Use of herbicides fora
long period on the same arealeads to compensation changes

Table 1. Precipitation in mm for the years 2008-2010

perennial ryegrass was conducted (Dimitrova and Ka-
tova, 2011). The soil type was leached medium deep
chernozem, poor to medium in humus, medium sandy
clay. The humus horizon reached 60 to 65 cm. When
laying out the trails the following content was found in
soil samples: mobile forms of nitrogen (50-87 mg/1000
g), phosphorus and potassium 3-9.3 and 20-34 mg/100
g respectively, pHyc) 5.4-6.8, and humus 2.6%. The
soil supply of hydrolizable nitrogen was medium to
good, of phosphorus — poor to medium and of potas-
sium — medium to very good. The soil had slightly acid-
ic to neutral reaction and low humus content. These
soil conditions are favorable for cocksfoot growth and
development. The experiment was established by the
long plot method in three replications with the size of
the harvested plot - 5 m?, precipitation in mm is pre-
sented in Table 1.

The sowing was done in spring (March) with cocks-
foot Bulgarian variety Dabrava, developed in IFC,
inter-row distance 36 cm and sowing rate — 20 kg/
ha. Fertilizing was conducted with P,O5 - 100 kg/
ha and N - 120 kg/ha (% in spring + % in autumn
— each year).

Month

Year II I1I v \% VI VII VIII IX X XI XII
2008 62.2 32 208 781 578 311 315 17.1 653 623 93 304
2009 399 987 401 223 315 S84 955 350 60.6 564 107 639
2010 422 741 788 605 737 8. 1100 22.8 236 - - -

in weed species composition. Some authors reported the
problem of weed resistance to herbicides in their studies
(Gressel, 2002; Heap, 2007; Neve, 2007).

Present demands with ecological and economical as-
pect, the concurrence in pesticide market, need research
herbicides with new active substances and new formu-
lations which will lead to improvement of the chemi-
cal methods to weed control.

The aim of the study was to determine which selec-
tive herbicides can be used in cocksfoot and their influ-
ence on seed and dry biomass productivity.

MATERIAL AND METHODS

Using uniform methodology during the years 2008-
2010 on the experimental field of the Institute of For-
age Crops (IFC) in Pleven a study with cocksfoot and
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The manual removal of the weed was done during
the whole growing season to eliminate their negative
influence on crop and to measure only the effect of the
herbicides.

The subject of the study were systemic foliar herbi-
cides, which are registered in our country for cereal,
crops (www.videnovisin.com, 2009, 2010, 2011). Con-
cerning the spectrum of activity they control annual
and some perennial broadleaf weeds including herbi-
cide resistant weeds: Arat (500 g/kg dicamba + 250
g/kg tritosulfuron), Korida 75VDG (750 g/kg triben-
uron-methyl), Cambio SL (320 g/l bentazone + 90 g/1
dicamba); and the group of annual grass weeds, includ-
ing wild oat (dvena fatua L.): Grasp 255K (250 g/l tral-
koxydim) + Atplus 463 and Topik 080EK (80 g/l clod-
inafop-propargyl + antidote). Trial treatments and her-
bicide application rates are shown in Table 2.
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Table 2. Variants of the trail

Variant

Dose-commercial Dose-active

product ml (g)/ ha ingredient ml (g)/ ha
V| - Check - untreated - -
V, - Arat (500 g/l dicamba+250 g/l tritosulfuron) 100 75
V3 - Korida 75VDG (750 g/kg tribenuron-methyl) 15 11
V,; — Cambio SL (320 g/l bentazon + 90 g/I dicamba) 1250 513
Vs — Grasp 25SK (250 g/l tralkoxydim) + Atplus 1000 + 1000 250 + 1000
Vs — Topik 080EK (80 g/ clodinafop-propargyl + antidote) 300 24

The treatment was conducted with 400 [/ha of spray
liquid by hand sprayer “Mathaby”, conic nozzle, pres-
sure — P max 3 bar, Vmax 1.56 ], Q max 0.6 1/ min. At
the time of the treatment, plants were at 2-4 leaf stage
during establishing year of the stand, and from spring
growth until the stage of the beginning of shooting up
in seed production year.

The cocksfoot has a winter type of development and
generative tillers are formed during the second year of
the stand. For this reason, seeds were harvested from
second to third year of the crop growing,

The following characteristics were observed: phyto-
toxicity of the herbicides to the crop 7, 14 and 30 days
after treatment (DAT) and during seed harvesting - by
logarithmic scale from 1 to 9 score (score 1 — no damage
and score 9 - the crop is completely destroyed); struc-
tural analysis of the elements of the productivity of 60
generative tillers for each treatment; number of gen-
erative tillers per m?; seed yield and dry biomass yield
with statistical method of dispersion data analysis; seed
qualities (1000 seed weight — TSW, germination ener-
gy and germination).

RESULTS AND DISCUSSION

Cocksfoot, which is not the exception from the group
of perennial grasses, has slow growth and development
during establishing year of the stand. Rainfalls imme-
diately after sowingat quantity of 20.8 mm and further
rainfalls of 109.7 mm made favorable conditions for
very well distributed stand (Table 1). The results from
the evaluation of the selectivity by logarithmic scale
(Table 3) showed that herbicides for control of dicoty-
ledonous weeds (Arat, Korida 75VDG and Cambio SL)
at applied doses (100 ml/ha, 15 g/ha and 1250 ml/ha)
did not cause phytotoxic effect to cocksfoot during the
first year, as well as in seed production year.

Table 3. Selectivity of the herbicides to cocksfoot

(Dactylis glomerata L.)
Score of damage (according to EWRS*)
Herbicide Days after treatment
7 14 30

A B A B A B
Arat 1 1 1 1 1 1
Korida 75VDG 1 1 1 1 1 1
Cambio SL 1 1 1 1 1 1
Grasp 258K 1 1 1 1 1 1
Topik 080EK 4 36 s 6 7

*  EWRS - logarithmic scale (1-9) - score 1 — no damage; score 9
— the crop is completely destroyed

** A - during the establishing year of the stand

**B - during seed production year

Table 4. Influence of the herbicides on growth and
development of D. glomerata during harvesting
of I** cut in the establishing year of the sward

Characters

Variant* Vegetative stems, Stem height, Fresh weight of

number/m? cm the stems g/m?
v, 2422 333 2384
v, 2447 335 2369
vV, 2385 32.8 2327
2 2312 33.0 2299
Vs 2359 329 2310
Ve 1213 235 988
Average 2190 315 2113
min 1213 235 988
max 2447 335 2384

* Variant: The same as in Table 1

71



Tsvetanka Dimitrova and Aneliya Katova

There are differences in behavior of grass weed
control herbicides. Grasp 25SK + Atplus at doses of
1000 + 1000 ml/ha are highly selective, while Topik
080EK at dose of 300 ml/ha caused phytotoxicity to
D. glomerata.

During the first seven days after treatment there
was a phytotoxic effect — mild to moderate chloro-
sis (score 4), while 14 and 30 DAT damages were
serious (score 6), expressed as necrosis of the leaves
and inhibition. In seed production year 7 DAT the
effect of mild inhibition was found (score 3), in-
creasing to moderate and delay of heading (score 5)
14-DAT. 30 DAT damages were much more seri-
ous (score 7), expressed in inhibition, necrotic leaves
and weak heading.

Data in Table 4 confirmed the observations with re-
sults when harvested the growth for forage during es-
tablishing year of the stand. As it can be seen from the
results of the treatment with herbicides for control of
dicotyledonous weeds (V,, V3 and V), the values of the
characteristics number and fresh weight of vegetative
stems per unit area and their height were close to these
from untreated check (V).

When the stand was treated with Grasp 25 SK
(Vs), there were insignificant deviations of the same

characteristics, which is evidence for the selectivity
of this herbicide to D. glomerata. As the result of ex-
pressed phytotoxicity of the other herbicide used for
control of the grass weeds — Topik 080EK (Vg), there
was strong reduction of parameters, characterized
by vegetative stems development. Concerning the
number and weight of the stems per m? it amount-
ed 50% and 59% respectively, and their height 29%.

Interesting results were obtained for the effect of her-
bicides on seed productivity of this crop (Table 5). In
spite of higher seed yield during second seed harvest-
ing year (from 329 kg/ha to 801 kg/ha) compared to
the first one (from 284 to 753 kg/ha) the tendency be-
tween different variants was kept. The values of this
character for the stands treated with selective herbi-
cides (V,, V3, V4, Vs) were close to these from untreat-
ed check (V)), and differences between them were not
statistically significant.

As a result of expressed phytotoxicity of the her-
bicide Topik 080EK (V) the seed yield was lowered
by 61.9 to 67.1% with very good negative significance
of differences compared to the check (V). Topik
080EK is not suitable for application in seed produc-
tion stands of D. glomerata for control of grass weed
(Dimitrova, 2007).

Table 5. Influence of the herbicides on seed productivity of D. glomerara

Seeds
A
Variant* 2009 2010 verage
2009-2010
kg/ha %V, kg/ha %V, kg/ha %V,
v, 746 100.0 792 100.0 769 100.0
v, 740 99.2 797 100.6 76.9 100.0
v, 748 100.3 786 99.2 767 99.7
v, 739 99.1 798 100.8 769 100.0
Vs 753 100.9 801 101.1 777 101.0
Vi 284 38.1 329 415 307 39.9
GD Py, 263 289 18.3
Py, 375 418 25.9
Po1o 542 605 37.6

* Variant: The same as in Table 1
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Table 6. Elements of seed productivity of D. glomerata

Generative stems Length of the Thousand seed
Variant* number/m? height, cm panicle, cm weight, g
2009 2010 2009 2010 2009 2010 2009 2010
A\ 614 877 105.8 122.4 18.6 12.6 1.12 0.96
Vv, 604 874 106.0 121.0 19.0 12.7 1.16 0.98
V3 620 878 104.4 122.0 18.8 12.0 1.13 0.95
\'A 608 881 106.0 122.9 18.4 12.6 1.12 0.96
Vs 623 877 105.2 121.3 19.1 13.0 1.10 0.92
Vs 232 362 75.8 80.2 12.2 6.4 1.15 0.99
Average 550 792 100.5 115.0 17.7 11.6 1.13 0.96
min 232 362 75.8 80.2 12.2 6.4 1.10 0.92
max 623 881 106 122.9 19.1 13.0 1.16 0.99
* Variant: The same as in Table 1
Table 7. Dry biomass productivity of D. glomerata
Dry biomass
Variant* 2008 2009 2010 Average 2008/2010
kg/ha %V, kg/ha %V, kg/ha %V, kg/ha %V,
\'A 4580 100 10250 100 12180 100 9000 100
Vv, 4420 97 10190 99 12100 99 8900 99
V3 4550 99 10190 99 12090 99 8940 99
\ 4820 105 10170 99 12200 100 9060 101
Vs 4370 95 10290 100 12260 101 8970 100
Vs 1770 39 3930 38 8270 68 4660 52
GD Py, 308.8 129.6 207.2 162.6
P, 427.0 184.4 2947 231.3
Po.1% 590.2 266.9 426.6 334.9

* Variant: The same as in Table 1

Data analyses concerning the elements of the seed
productivity showed relationship with the previous
character (Table 6). The selective herbicides did not
have negative effect on the density of generative tillers
in stands, their height and length of panicles. As a re-
sult of expressed phytotoxicity of Topik 080EK (Vy),
formed generative tillers were significantly lower, 400
and 515 tillers/m?, respectively. For that reason signifi-
cant reduction of the values for the height of generative
tillers (30-42.2 cm) and length of panicle (6.2-6.4 cm)
was found. According to the 1000 seed weight there
were no regular differences and its values ranged from

1.10 to 1.16 g for the first and from 0.92 to 0.99 g for
the second year. These data corresponded with variety
description by the author (Tomov, 1987).

From seed production stands of cocksfoot D. glomer-
ata significant quantity of additional production of dry
biomass was obtained, formed from crop residues and
aftermath (Table 7). The formed yield from the stands
treated with selective herbicides (V}, V3, V4, Vs) dur-
ing the experimental period was from 8900 to 9060
kg/ha on average without evident differences compared
to untreated check (V). Similarly, negative influence
of inhibiting effect of the herbicide Topik 080EK was
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also observed for this character and dry biomass yield
was 48% lower compared to the check. This was con-
firmed with a very high negative significance of the dif-
ference for the yield.

CONCLUSIONS

Herbicides Arat (500 g/l dicamba + 250 g/I trito-
sulfuron) at the dose of 100 ml/ha, Korida 75 VDG
(750 g/kg tribenuron-methyl) — 15 g/ha and Cambio
SL (320 g/l bentazon + 90 g/l dicamba) — 1250 ml/ha
and Grasp 255K (250 g/l tralkoxyidim) + Atplus at rate
0f 1000 + 1000 ml/ha had high selectivity to cocksfoot,
applied at 2-4 leaf stage during establishing year of the
stand and until the stage of the beginning of shooting
up in seed production year.

Herbicide Topik 080EK (80 g/l clodinofop — prop-
argyl + antidote) at rate of 300 ml/ha showed phyto-
toxic effect to D. glomerata and caused the reduction
of seed and dry biomass productivity.

REFERENCES

Boller, B., Posselt, U.K. and Veronesi, F.: Fodder Crops and
Amenity Grasses. Handbook of Plant Breeding 5, Springer
Science+Business Media, 523, LLC, 2010.

Dimitrova, Ts.: Selectivity of some herbicides to cocksfoot
(Dactylis glomerata L.), red fescue (Festuca rubra L.) and tall
fescue (Festuca arundinacea L.). Plant Sciences, 26(4): 115-
121, 1989.

Dimitrova, Ts.: To the problem of the weed and their con-
trol in seed production of cocksfoot (Dactylis glomerata L.).
Plant Sciences, 32(5): 165-167, 1995.

Dimitrova, Ts.: Study on selectivity of some herbicides to
perennial forage grasses — smooth brome grass (Bromus iner-
mis), cocksfoot (Dactylis glomerata) and tall fescue (Festuca

arundinacea). Plant Sciences, 36(5): 293-296, 1999.

Dimitrova, Ts.: Alternatives to chemical control against
weeds in seed production of cocksfoot (Dactylis glomerata L.).

74

Proceedings of the 12th Symposium of the European Grassland,
8: 645-648,2003.

Dimitrova, Ts.: Study concerning selectivity of some herbi-
cides to standard wheatgrass (Agropyron desertorum Fisch.
Schultes), cocksfoot (Dactylis glomerata L.) and perennial
ryegrass (Lolium perenne L.). Plant Sciences, 44: 162-166,
2007.

Dimitrova, Ts. and Katova, A.: Selectivity of some herbi-
cides to perennial ryegrass (Lolium perenne L.) grown for
seed production. Pesicides & Phytomedicine, 26(2): 129-
134,2011.

Dong, S.K., Long, R.J., Hu, Z.Z.and Kang, M.Y.:
Productivity and persistence of perennial grass mixtures
under competition from annual weeds in the alpine region
of the Oinghai-Tibetan Plateau. Weed Research, 45(2): 114-
120, 2005.

Gressel, J.: Molecular Biology of Weed Control. Taylor and
Francis, London, UK, 2002.

Heap, I.: The International Survey of Herbicid Resistant
Weeds. http:// www. weed science. com (9 February), 2007.

Lepiéce, D., Thompson, A. and Rijckaert, G.: Florasulam,
Primus, a new selective herbicide for the control of broad —
leaved weed in young grass. Med. Fac. Landbouww. Univ.

Gent, 64 3b: 693-712, 1999.

Lepiéce, D., Rijckaert, G. and Thompson, A.: Primus (flo-
rasulam 50 g/I) a new selective triazolopyrimidine sulfona-
mide herbicide to control broad — leaved weeds in slow grow-
ing grasses (Agrostis spp., Phleum spp., Festuca spp., Poa prat-
ensis, Deschampsia spp., Dactylis spp.) — Preliminary results.
Med. Fac. Landbouww. Univ. Gent. 65/2a: 141-149, 2000.

Moss, S.R.: Weed rescarch: is it delivering what it should?
Weed Research, 45(5): 389-393, 2008.

Neve, P.: Challenges for herbicide, resistance evolution and
management: 50 years after Harper. Weed Research, 47(5):
364-369,2007.

Oerke, F.C.: Crop losses to pests. Journal of Agricultural
Science, 144: 31-43, 2005.

Tomov, P.: Study on breeding and seed production of
orchard grass (Dactylis glomerata L.), PhD — Doctor of
Science, Pleven, 1987, 273 p.



Pestic. Phytomed. (Belgrade), 27(1), 2012, 69-75

Selektivnost nekih herbicida
prema jezevici (Dactylis
glomerata L.) gajenoj

za proizvodnju semena

REZIME

U periodu 2008-2010. godine ispitivana je selektivnost nekih herbicida prema gajenoj
jezevici (Dactylis glomerata L.) i njihov uticaj na produkciju semena. Ogled je postavljen na
eksperimentalnim povrsinama Institute of Forage Crops, Plovdiv, na blago ispranom ¢erno-
zemu. Na osnovu izvedenih istraZivanja konstatovano je sledece: herbicidi Arat (550 g/I di-
kamba + 250 g/I tritosulfuron) primenjen u koli¢ini 100 ml/ha, Korida 75 VDG (750 g/kg tri-
benuron-metil) - 15 g/ha, Cambio SL (320 g/l bentazon + 90 g/| dikamba) — 1250 ml/ha i
Grasp 255K (250 g/l tralkoksidim) + Atplus u koli¢ini 1000 4+ 1000 ml/ha, primenjeni u fazi 2-4
lista u godini zasnivanja jeZevice i do pocetka vlatanja u godini proizvodnje semena, poka-
zali su visok stepen selektivnosti prema jeZevici.

Herbicid Topik 080EK (80 g/I klodinofop-propargil + antidot) u kolicini primene 300 ml/
ha, izazvao je fototoksi¢ne efekte na D. glomerata koji su se odrazili na smanjenu produkci-
ju semena i nizu produktivnost suve biomase.

Kljucne reci: Dactylis; seme; herbicidi; selektivnost pesticida
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