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Abstract: Dose-response studies are an important tool in weed science. In order to study effect of reduced
doses of newly introduced post-emergence herbicides on the weeds control under the semi-arid conditions an
experiment was conducted in Tabriz Iran, during 2009-2010. Herbicides including Sulfosulfuron,
Sulfosulfuron+Met-sulfuron and Iodo-sulfuron+Meso-sulfuron were applied with concentrations of 60%, 80%
and 100% recommended dose to control wild mustard and wild oat weeds. Data were statistically analyzed
based on RCBD. Difference among biomass values in 100% and 80% RD in Iodo-sulfuron+Meso-sulfuron was
not significant. When crop plants were sprayed with different concentrations of post-emergence herbicides
mean produced grain number per spike was 24.7, but only 20 and 13 grains in those plants treated with 60% RD
of Sulfosulfuron and Iodo-sulfuron+Meso-sulfuron. All wheat plants improved seeds with TGW of 47 g at
interference with the studied weeds, but TGW in plots with 60% RD of Sulfosulfuron and Iodo-sulfuron+Meso-
sulfuron reduced TGW up to 23% and 19% compared with mean of other treatments. The highest yield obtained
from those plots treated with 100% and 80% RD of Sulfosulfuron+Met-sulfuron and Sulfosulfuron and 100%
RD of Iodo-sulfuron+Meso-sulfuron. Wheat farmers could be limit Sulfosulfuron and Sulfosulfuron+Met-
sulfuron herbicides dose from 100% to 80% RD without any significant reduction in grain yield.
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INTRODUCTION There are normally many groups of damaging weeds

Weeds are the most omnipresent class of pests that most widespread and harmful grass weeds in wheat
interfere with crop plants through competition and (Triticum estivum L.) worldwide [7]. Wild mustard
allelopathy, resulting in direct loss to quantity and quality (Sinapis arvensis) and wild oat are moderately drought
of the product [1]. Chemical weed control seems tolerant noxious weeds in wheat fields of Iran and appear
indispensable and has proved efficient in controlling in higher densities. Quality losses, due to contamination
weed [2]. In Iran, herbicide usage accounts for 41% of the of cereal samples by wild oats, can be substantial,
total pesticide consumption. Out of total imports of resulting in rejection for seed and milling. Success of a
herbicides into the country 50% were used on wheat. herbicide application is dependent upon weed species,
Indiscriminate use of herbicides for weed control during the timeliness and thoroughness of application,
the past few decades has resulted in serious ecological conditions at the time of application, herbicide rate and
and environmental problems, such as resistance and crop management after the application. Application of
shifts in weed populations [3] and greater environmental herbicides in proper dose would reduce off-target
and health hazards [4]. Providing a weed-free environment movement of herbicide and maximize weed control [6]. The
from the time of planting to canopy closing is important efficacy of any herbicide depends predominately on the
for strengthening the native groundcover’s competitive dose used [8] and in many instances the same is also
ability against weed invasions. Selective herbicides kill decisive for its selectivity. Registered herbicide doses are
specific targets while leaving the desired crop relatively set to achieve upper limits of weed control under varying
unharmed [5]. compositions,    densities,     weed  growth   stages  and

in wheat fields [6]. Wild oat (Avena fatua L.) is one of the
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environmental conditions and there may be an hand harvested. All data were statistically analyzed based
overestimation of the dose required to get adequate on RCBD using MSTAT-C software. The means of the
control [9]. To ensure satisfactory weed control, even treatments were compared using the least significant
under unfavorable regimes of crop production factors, difference test at * P < 0.05.
manufacturers often recommended higher than necessary
doses of an herbicide. However, it is not always RESULTS AND DISCUSSION
necessarily to apply full herbicide dose [10] and there can
flexibility regarding herbicide rates depending on the Five weeks after spraying wheat plants that had been
weed spectrum, densities, their growth stage and treated with over-dose of Sulfosulfuron,
environmental conditions [11]. Dose-response studies are Sulfosulfuron+Met-sulfuron and Iodo-sulfuron+Meso-
an important tool in weed science. The use of such sulfuron (100% RD), produced 1618, 1658 and 1620 g m ,
studies has become especially prevalent following the respectively, but only 1325 and 1210 g m  biomass were
widespread development of herbicide resistant weeds produced in reduced dose of Sulfosulfuron and Iodo-
[12]. The present study was designed to determine the sulfuron+Meso-sulfuron (60% of RD), respectively. When
effect of reduced doses of newly introduced post- crop plants were sprayed with reduced doses of
emergence herbicides on the weeds control under the Sulfosulfuron+Met-sulfuron (80% and 60% RD) biomass
semi-arid conditions of Tabriz, Iran. production in wheat plants increased 8% and 7.4%, as

MATERIALS AND METHODS Belles et al. [13] reported > 85% and consistent control of

The experiment was conducted at the Research 3.6  WG  (iodo+mesosulfuron).  Difference  among
Station of Islamic Azad University, Tabriz (Lat. 38°, 5´; biomass  produced  values  by  100% and 80% RD in
Long. 46°, 17´ and elevation 1360 m), Iran, in 2009-2010, in Iodo-sulfuron+Meso-sulfuron was not statistically
a sandy loam soil with pH of 7.6 and organic matter of 1%. significant (Figure 1). It seems that in treatments of 60%
The climate of research site is semi-arid cold with an RD of Sulfosulfuron and Iodo-sulfuron+Meso-sulfuron
average annual precipitation of 270 mm. The experimental weeds have not controlled, completely.
field had been in a corn-potato rotation cycle for the last Effect of studied treatments on fertile tillers number
two years. The experimental area was ploughed in the fall was not significant (Table 1) and all plants produced
and manured with 10 t ha  and then disked and plotted averaged 2 tillers.1

before sowing the seeds. In this study, post-emergence When crop plants were sprayed with different
herbicides including Sulfosulfuron, Sulfosulfuron+Met- concentrations of post-emergence herbicides mean grain
sulfuron and Iodo-sulfuron+Meso-sulfuron were used to number per spike produced in wheat was 24.7, but only
control two emerged  broadleaf  and  grassy  weeds. produced 20 and 13 grains per spike in those plants
These herbicides have been previously tested safe on treated with 60% RD of Sulfosulfuron and Iodo-
well established wheat plants. The herbicides were sulfuron+Meso-sulfuron (Figure 2). It can be concluded
applied before stem elongation of wheat in early spring that Sulfosulfuron+Met-sulfuron is more effective than
with concentrations of 60%, 80% and 100% recommended other herbicides in controlling of the wild mustard and
dose (RD). The treatments were laid out in a randomized wild oat especially in lower doses.
complete block design with 3 replicates. Weeds studied in In this study, 1000 grain weight (TGW) in wheat
this experiment were wild mustard and wild oat at follows the same trend as  grain  number  per  spike
densities of nearly 12-14 and 18-20 plants m . A Roshan (Figure 3) and all plants improved seeds with 47 g TGW at2

high yielding variety of winter wheat was sown at 350 interference with the studied weeds, but TGW in plots
seeds m  in 15-cm rows in 30  September 2009. Fertilizers with 60% RD of Sulfosulfuron and Iodo-sulfuron+Meso-2 th

were used according to the soil test and weeds other than sulfuron reduced TGW up to 23% and 19% compared with
wild mustard and wild oat were controlled monthly by mean of other treatments, as indicated in Figure 3.
hand weeding. The weeds seedlings were thinned Madandoust et al. [14] in a study on selective herbicides
randomly and counted at the cotyledon to one-leaf stage and wheat cultivars resulted that there is a positive and
to get the desired density ranges. At maturity in 14  July, significant correlation between TGW and grain yield ofth

wheat plants at the center 1-m  portion of each plot were wheat (r = 0.79**).2

2

2

compared with the  over-dose  treatment  (Figure  1).

wild oat with  a  half-dose  of  tralkoxydim  and  Atlantis
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Table 1: Analysis of variance of some agronomic traits of wheat as affected by herbicides at different doses.
MS
----------------------------------------------------------------------------------------------------------------------------------------------------------

SOV df Wheat biomass Fertile tillers number per plant Grain number per spike TGW Grain yield
Treatment 8 7666.12 1.58 389.49 300.84 13320.84
Error 18 2022.88* 3.29 100.128* 98.27* 2022.24**
CV (%) 13.2 18.8 25.0 19.9 22.0 14.0
*, ** mean significant difference at 1% probability level.

Fig. 1: Wheat biomass as affected by herbicide spraying Fig. 4: Grain yieldof wheat as affected by herbicide
at different doses. spraying at different doses.

Fig. 2: Grain no per spike as affected by herbicide 60%, 6% and 36% in Sulfosulfuron, Sulfosulfuron+Met-
spraying at different doses. sulfuron and Iodo-sulfuron+Meso-sulfuron, respectively,

Fig. 3: TGW of wheat as attected by herbicide spraying at doses, although it was commercially acceptable in most
different doses. cases.  It is concluded from the study that wheat  farmers

Effect of herbicides and applied doses on grain yield
of wheat was significant at P = 0.01 (Table 1). The highest
yields obtained from those plots treated with 100% and
80% RD of Sulfosulfuron+Met-sulfuron and Sulfosulfuron
and 100% RD of Iodo-sulfuron+Meso-sulfuron. Avena
species are highly competitive, resulting in greater
reduction of wheat grain yield, i.e., 85% at 320
seedlings/m . In an experiment emphasized on grain yield2

reductions of 26 to 63% across four bread wheat cultivars
at 90 weed seedlings m  [4]. With decreasing of2

herbicides application up to 60% RD grain yield reduced

as compared to the 100% RD treatment (Figure 4). A mix
stand of grassy and broad-leaved weeds is reported to
cause 48% yield loss of wheat (Triticum aestivum L.) [15].
Numerous herbicide molecules at lower than-
recommended rates are effective enough to provide
satisfactory weed control without sacrificing yields and
increasing weed infestation in the following years [9, 16].
Reduced herbicide doses seem to offer a promising tool
for decreasing herbicide usage across the  globe.  Zhang
et al. [9] reviewed use of reduced herbicide doses and
concluded that weed control efficiency tends to be lower
and more erratic at reduced doses than at recommended
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could be limit Sulfosulfuron and Sulfosulfuron+Met- 8. Steckel,  G.J.,   L.M.   Wax,   F.W.  Simmons  and
sulfuron herbicides dose from 100% to 80% RD without W.H. Phillips, 1997. Glufosinate Efficacy on Annual
any significant reduction in grain yield. Weeds is Influenced by Rate and Growth Stage.
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