www.czasopisma.pan.pl P N www.journals.pan.pl
=

POLSKA AKADEMIA NAUK

JOURNAL OF PLANT PROTECTION RESEARCH Vol. 52, No. 4 (2012)

DOI: 10.2478/v10045-012-0070-z

EVALUATION OF THE EFFECTIVENESS OF DIFFERENT
HERBICIDES ON WEED INVASION IN THE FIELDS OF TRITICALE

Parviz Sharifi Ziveh'*, Vahid Mahdavi

Research Center of Agriculture and Natural Resources of Moghan, 5695113111, Parsabad, Iran

Reserved: July 19, 2012
Accepted: August 27, 2012

Abstract: One of the factors limiting crop growth is weeds. The weeds lead to a reduced performance of the crops. Chemical control
methods are considered appropriate for controlling weeds. Therefore, in the fight to control weeds in triticale, the performance of the
dual-purpose herbicide sulfosulfuron(Apirus®), mesosulfuron + idosulfuron(Atlantis®), metsulfuron methyl+sulfosulfuron(Total®)
with surfactant and isoproton + diflufenican(Panther®) from the sulfonylurea group, and narrow leaf herbicides clodinafob-
propargyl(Topik®), pinoxaden(NewAxial®), diclofop-methyl(Iloxan®), pinoxaden + clodinafob-propagyl(Traxos®), fenoxaprop-p-
ethyl + mefen-pyper-d-ethyl(PumaSuper®), tralkoksidim(Grasb®) with 1 liter oil, flam-prop-m-isopropyl(Suffix BW®), and control
treatment without herbicides were evaluated. The test was carried out in a randomized complete block design with four replications.
Spraying was carried out using a back sprayer. For evaluation of ocular damage, the European Weed Research Council (EWRC) stan-
dard method was used. According to the performed studies, the narrow leaves of wild oat and barnyard grass were the dominant
weeds. Results showed that all herbicide, except the herbicide tralkoksidim, were effective in weed control. The triticale yield was
maintained with the use of these herbicides and none of herbicide had an adverse effect on the crop. In the first weeks of herbicide
use, the triticale leaves appeared pale but this problem resolved over time. It seems that the herbicides discussed in this paper can be

used on the triticale plant.
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INTRODUCTION

Triticale (trit-ah-kay-lee) (Triticum rimpaui Wittm.)
is a close relative of wheat that results from pollinating
durum wheat with rye pollen. That cross is then used in
a breeding program to produce stable, self-replicating va-
rieties (Feizabadi Zare 1993). With the triticale crop, plant
breeders must physically make crosses and then manipu-
late the resultant offspring to obtain a self-fertile plant.
Triticale is also used in grain production or more com-
monly as forage (Kumlehn et al. 2010). Triticale is used as
feed for swine, cows and poultry and is generally higher
in protein and amino acids than wheat or barley. The use
of corn is reduced when triticale is used as a finishing diet
for livestock. Triticale is becoming a major part of nutri-
tional management plans for dairies. The use of triticale
can provide dairies with a good alternative to wheat si-
lage, permitting year round silage feeding (Stankowski
and Maciorowski 1996). Triticale is a major agricultural
product in Iran. The area cultivated with wheat was
about 8,220 hectare in 2006 (Anonymous 2006).

Despite the use of costly inputs and improved cultural
practices, the average yield of wheat is very low. The rea-
sons for low yield are many, but one of the most serious
though less obvious is the competition of weeds (Qureshi
et al. 2002). Weeds compete with crop plants for nutrients,
moisture, space, light, and many other growth factors.
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Such competition not only reduces crop yield but also de-
teriorates the quality of farm produce and thereby reduce
the market value of the produce (Qureshi 1982). For hun-
dreds of years, the fight against weeds has been mainly
based on controlling them using mechanical and agro-
technical methods (Adamczewski 2000). A breakthrough
took place when chemical plant protection agents were
discovered (Adamczewski and Praczyk 1999). Herbicides
have been shown to be a beneficial, very effective, and
efficient means of controlling weeds in wheat (Azad et al.
1997). The herbicides currently used for controlling these
weeds are sulfonylurea herbicides such as sulfosulfuron,
metsulfuron methyl+sulfosulfuron, clodinafob-propar-
gyl, diclofop-methyl, fenoxaprop-p-ethyl+tmefen-pyper-
d-ethyl (Zand et al. 2008).

Several studies have been conducted to evaluate the
effects of herbicides on weeds. Ahmad et al. (1993) ob-
served that herbicide application and hand weeding
decreased the dry weight of weeds significantly. Also,
Akhtar ef al. (1991) found that application of grassy and
broad leaf herbicides increased grain yield and yield
components.

There is a lack of comprehensive studies dealing
with the possibility of using conventional herbicides. In
our study, the number of sulfonylurea herbicides and
the number of narrow-leaf weed herbicides used in the
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triticale fields were evaluated to determine which of the
tested herbicides showed the best performance for weed
control of these crops.

MATERIALS AND METHODS

The experiments were carried out in the research
field of the Agricultural Research Center of Moghan
(Ardabil) in the 2010-2011 crop years. This area has clay-
limey soil with pH =7.1 and Electrical Conductivity (EC)
= 2. The treatments tested were sulfosulfuron(Apirus®),
mesosulfuron + idosulfuron(Atlantis®), metsul-
furon methyl + sulfosulfuron(Total®), isoproton +
diflufenican(Panther®), clodinafob-propargyl(Topik®),
pinoxaden(New Axial®), diclofop-methyl(Illoxan®),
pinoxaden + clodinafob-propagyl(Traxos®), fenoxa-
prop-p-ethyl + mefen-pyper-d-ethyl(PumaSuper®),

Table 1. Profile of herbicides used in the study

tralkoksidim(Grasb®), flam-prop-m-isopropyl (Suffix
BW®), and the control which was without herbicides
(Table 1).

Experiments were performed on land which had
been dominated by weeds (wild oat and barnyard grass).
After the land preparation and seedbed operations, the
triticale seeds were planted in plots 3x8 m. A back sprayer
with a pressure of 2 to 2.5 bars was used to spray against
weeds in the 34 leaf stage. The weeds were cut 30 days
after spraying. To calculate the dry weight of weeds, the
weed species were counted in a square box, and dried
in an oven at 75°C. To assess ocular damage, the Euro-
pean Weed Research Council (EWRC) standard method
was used (Wilkinson 1971) (Table 2). Analysis of variance
and comparisons were conducted using SPSS (2004) and
MSTATC software.

Dosage of treatment Consuming time

Treatments Trade name
Sulfosulfuron Apirus
Mesosulfuron + idosulfuron Atlantis
Metsulfuron methyl + sulfosulfuron Total
Isoproton + diflufenican Panther
Clodinafob-propargyl Topik
Pinoxaden New Axial
Diclofop-methyl Iloxan
Pinoxaden+clodinafob-propagyl Traxos
Fenoxaprop-p-ethyl + mefen-pyper-d-ethyl PumaSuper
Tralkoksidim Grasb
Flam-prop-m-isopropyl Suffix BW

26.6 gr/ha tillering stage of plant
1.51/ha tillering stage of plant
40 gr/ha tillering stage of plant
21/ha pre-eruption
0.81/ha tillering stage of plant
1.51/ha tillering stage of plant
2.51/ha tillering stage of plant
1.51/ha tillering stage of plant
0.8 I/ha tillering stage of plant
11/ha tillering stage of plant
41/ha tillering stage of plant

Table 2. Classification of damage to crops and weeds on the basis of the EWRC method

Weed reaction

Triticale reaction

Rating weed control description® damage to triricale description
[%] [%]
1 100 weed total loss 0 No. damage or without yield loss
2 99-96.5 very good control 1-3.5 damage or less necroses
3 96.5-93 good control 3.5-7 inconsistent less damage
4 93-87.5 favorite control 7-12.5 average damage and more consistent on triticale
5 87.5-80 less favorite control 12.5-20 average damage and consistent on triticale
6 80-70 unfavorable control 20-30 heavy damage on triticale
7 70-50 light control 30-50 very heavy damage on triticale
8 50-1 very light control 50-99 damage resulting in total loss to triticale
9 0 effective 100 total loss

*Wilkinson 1971
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RESULTS AND DISCUSSION

Analysis of variance of the number and dry weight
of weeds showed that weed populations and total dry
weight as well as the percent from the control (in which
no herbicides were used) (p < 0.0001) was significantly
affected by the treatments (Table 3). In comparing the
results, all treatments, except the tralkoksidim treatment,
significantly reduced the percentage of the total density
of narrow-leaf weeds. All treatments, except the tralkok-
sidim treatment, were in a statistical group and had the
greatest impact in reducing the percentage of weed popu-
lation density (about 100-50 percent) (Table 4).

Tralkoksidim was the weakest treatment in the reduc-
tion of weed density and dry weight and this treatment
was only able to inhibit 7% of the weeds. After tralkoksi-
dim, the weakest treatments in terms of reducing in the
dry weight of weeds were clodinafob-propargyl and iso-
proton + diflufenican. The results of our study are in con-
tradiction with the results of Fernandez-Quintanilla et al.

2006. They reported that this herbicide has a good effect
on narrow leaves such as wild oat. On the other hand, sev-
eral studies indicate that the effect of herbicides on wild
oat is desirable which is consistent with the results of the
present study. The studies of Vencill (2002) and Tomlin
(2003) proved that a total herbicide treatment controlled
narrow-leaf weeds, such as wild oat, very well. It was re-
ported by Tabib et al. (2007) (the effect of sulfosulfuron on
weeds in wheat fields) and Jamali ef al. (2010) (the effect
of mesosulfuron + idosulfuron on weeds) that these her-
bicides have a high capacity to control wild oat. Also, it
has been reported that clodinafob-propargyl was the most
important and the most consumed herbicide in Moghan
and it controls wild oat very well (Montazeri et al. 2005).

Analysis of variance related to herbicide treatments
on triticale crop showed that the number of triticale
plants in treatments, the percentage from the control and
also triticale dry weight and percentage from the control,
was not affected by treatments (Table 5).

Table 3. Analysis of variance for treatment effects on weed density and total dry weight in Moghan

Mean squares

Cowme A demsityofweedst dryweightotweeds BRI o weeding
Block 3 0.001% 0.292 0.012 0.291
Treatment 11 0.035% 0.538* 0.302%* 0.534%*

Error 33 0.006 0.104 0.045 0.096
CV [%] 7.37 24.60 17.65 23.98

The data are normalized as log 10 (x+10). *significant at 5% leve
df — degrees of freedom; CV - coefficient of variation

1 **
’

significant at 1% level; *number/m?; ® gr/m?;

Table 4. Comparing the mean of the number and total dry weight of weeds in Moghan

Treatments Total number of Percent of control Total dry weight of Percent of control
weeds weeds

Sulfosulfuron 1.5b 17.188 cd 8b 8.174 cd
Mesosulfuron + idosulfuron 0b 0d 0b 0d
Metsulfuron methyl + sulfosulfuron 1b 33.33 cd 54b 26.24 cd
Isoproton + diflufenican 2b 39.24 be 13.19b 48.74 bc
Clodinafob-propargyl 1.75b 58.33 cd 11.32Db 55.03 cd
Pinoxaden 0.25b 3.125cd 1.125b 1.177d
Diclofop-methyl 0b 0d 0b 0d
Pinoxaden + clodinafob-propagyl 0b 0d 0b 0d
Fenoxaprop-p-ethyl + mefen-pyper-d-ethyl 05b 16.67 cd 1.862b 9.05 cd
Tralkoksidim 85a 91.49 ab 438 a 93.35 ab
Flam-prop-m-isopropyl 0b 0d 0b 0d
The control 9a 100 a 64.93 a 100 a
LSD 0.114 0.4639 0.3052 0.4457

Similar letters in each column indicate no significant difference (least significant difference % = «)
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Table 5. Analysis of variance for treatment effects on crop triticale in Moghan

Mean squares

changed df tota.l bushes percentage of total bushes dry x'/v.eight dry weight percent
source triticale? of control of triticale® of the control!
Block 3 3705.521 1308.541 0.185 0.152
Treatment 11 1926.733 ns 94.583 ns 0.039 ns 0.036 ns
Error 33 1 946.900 97.795 0.035 0.032
CV [%] 10.97 10.82 5.96 8.34

Ithe data are normalized as log 10 (x+10); ns — not significant;  number/m? ® gr/m?

Table 6. Comparing the mean of the number and total dry weight of triticale in the m? unit

Number [m?] of

Percent of the

Triticale dry weight

Percent of the

Treatments triticale bushes control [gr] control
Sulfosulfuron 395.3 ab 90.01 ab 1356.1 ab 130.30 ab
Mesosulfuron+ idosulfuron 384 ab 87.22 ab 1227.17 ab 117.86 ab
Metsulfuron methyl+sulfosulfuron 396.8 ab 89.93 ab 342552 a 322.83 a
Isoproton+ diflufenican 374D 85.57 b 1164.52 ab 112.024 ab
Clodinafob-propargyl 395 ab 89.99 ab 1515.52 ab 142.26 ab
Pinoxaden 3755b 84.63 b 32535a 306.64 a
Diclofop-methyl 428.3 ab 97.35 ab 1250.75 ab 119.02 ab
Pinoxaden+clodinafob-propagyl 403.8 ab 91.53 ab 1323.9 ab 126.3 ab
Fenoxaprop-p-ethyl+mefen-pyper-d-ethyl 399.3 ab 91.09 ab 1777.77 ab 170.02 ab
Tralkoksidim 399.8 ab 91.37 ab 1103.87b 103.47 b
Flam-prop-m-isopropyl 433 ab 98.28 ab 1292.25 ab 124.38 ab
Control 4433 a 100 a 1049.6b 100 b
LSD 63.48 14.23 0.2691 0.2573
Similar letters in each column indicate no significant difference (least significant difference % = o)
Table 7. Assessment of ocular damage survey of triticale and herbicide performance using standard EWRC
Mean squares
changed df ocular assessment ocular evaluation grain yield
source of damage to triticale of herbicide efficacy [kg/m?]
Block 3 0.41 0.243 * 0.004
Treatment 11 0.597 * 20.748 ** 0.011 **
Error 33 0.243 0.925 0.003
CV [%] 31.55 42.35 10.18
*significant at a 5% level; **significant at a 1% level
Table 8. Comparison of ocular assessment and triticale crop grain yield in Moghan
Treatments Ocular assessgn.ent of Ocula? gvalua.tion of Grain yield
damage to triticale herbicide efficacy [kg/m?]
Sulfosulfuron 1.25 be 1d 0.5893 ab
Mesosulfuron+ idosulfuron 225a 1.25cd 0.4837 de
Metsulfuron methyl+sulfosulfuron 1.75 ab 1d 0.4953 de
Isoproton+ diflufenican 1.25bc 2.25 bed 0.5757 abc
Clodinafob-propargyl 1.5bc 1d 0.6055 a
Pinoxaden 225a 1d 0.5092 cd
Diclofop-methyl 1.75 ab 125cd 0.5220 bed
Pinoxaden+clodinafob-propagyl 1.5bc 2.5bc 0.5612 abcd
Fenoxaprop-p-ethyl+mefen-pyper-d-ethyl 1.25bc 2.5bc 0.56 abed
Tralkoksidim 1.5bc 35b 0.4277 e
Flam-prop-m-isopropyl 1.5bc 1d 0.5102 cd
Control la 9a 0.4848 de
LSD 0.7092 1.384 0.0788

Similar letters in each column indicate no significant difference (least significant difference % = o)
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Some herbicides used in this study are sensitive to
temperature and environmental conditions at the time of
application. The application of the clodinafob-propargyl
herbicide at temperatures below 4.5°C, caused damage
in wheat (Hallgren 1991). Also, the application of the
herbicides with the ingredient diclofop-methyl caused
wheat to have a deficiency of color. This deficiency disap-
pears after 3 to 4 weeks (Anonymous 2010). Also, for the
comparison of the results all treatments were put in one
group (Table 6).

An ocular assessment of the treatments’ effects on
triticale crop showed little influence other than pale-
ness. Analysis of variance was significant (Table 7). The
amount of damage from the treatments causing deficien-
cy of color was not more than 1 to 3 percent.

The treatments affected triticale grain yield at a 5%
level (Table 7). The tralkoksidim treated yield was lower
than the control. The triticale yield after the mesosulfuron
+idosulfuron treatment was like the control. Other treat-
ments had good performance (Table 8). Yassin et al. (2010)
reported that herbicides fenoxaprop-p-ethyl + mefen-
pyper-d-ethyl increased grain yield in the product. Vaici
et al. (2008) also proved that the performance of the crops
which had been contaminated by wild oat increased after
application of the herbicides pinoxaden and clodinafob-
propargyl, 218 and 181%, respectively, which confirms
our results.

In this study, it can be concluded that all herbicides
except tralkoksidim, showed efficiency in controlling
weeds and maintaining the triticale yield in the region of
Moghan. None of the tested herbicides had an adverse
affect on the product.

Finally, it seems that the herbicides discussed in this
paper can be used with triticale.
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