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ABSTRACT

In order to study the impacts of mechanical (using cultivation), chemical (using herbicides) methods and their integration in con-
trolling broadleaf weeds in sugar beet fields, this experiment was carried out as a randomized complete block design with 4 replica-
tions in Mahidasht-Kermanshah in 2006. In this experiment, 9 different treatments consisting a mixture of post-emergence
herbicides phenmedipham + desmedipham + Ethofumesate and Triflusulfuron Methyl with Sittogate combined with cultivation
and 2 check treatments with and without control of the weeds were investigated. The results indicated that cultivation treatment
accompanied by Triflusulfuron Methyl reduced dry weight of weeds by 54.91% and showed 100% control of Amaranthus spp. In
comparison  with control  treatment. Cultivation  treatment  combined  with a mixture  of  phen-
medipham+desmedipham+Ethofumesate and Triflusulfuron Methyl with Sittogate increased the sugar beet root dry weight by
159.89% and caused 100% control of the density of Conringia orientalis. Phenmedipham+desmedipham+Ethofumesate plus Tri-
flusulfuron Methyl with sittogate treatmentincreased root yield by 121.86% compared to the check. In conclusion, the highest root
yield was obtained in the cultivation treatment combined with phenmedipham + desmedipham+Ethofumesate, a mixture of phen-
medipham + desmedipham + Ethofumesate and Triflusulfuron Methyl with Sittogate and cultivation treatments in sugar beet.
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fields altogether. Bazoobandi et al. (2010) notes
that broadleaf weeds impose much greater losses,
up to 100% of the crop in some cases, than the
narrow-leaf weeds. Also, Bazoobandi et al. (2007)
reports that avoiding this loss with only one
method is not possible. As Najafi (2007) mentions,
the growing resistance of weeds to herbicide
marks the shortcomings of resorting only to chem-
ical methods in weeds management. One of the
approaches for reducing the application of the
herbicides is to use integrated weeds manage-

INTRODUCTION

Sugar beet is known as an important industrial
crop which is cultivated in an area of 9 000 000
ha with mean yield of 28.6 t.hainthe world (Saee
2006). It is the main source of sugar in the world
(Biancardi et al. 2008). Weeds have been tradi-
tionally the major problem in sugar beet cultiva-
tion (Cooke and Scott, 2000). Bazoobandi et al.
(2007) stated that out of 152 weed species ob-
served and recorded in sugar beet fields, 16 spe-

cies are of more importance and are regarded as
problematic weeds. Among the broadleaf weeds,
Amaranthus spp., lamb's quarters and nightshade
(Solanumnigrum) are the most important ones
composing 70% of the weeds of all sugar beet
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ment. As compared to the merely chemical meth-
ods, integrated weeds management decreased
weeds density by 41%, increased the yield by 11-
27%, and decreased herbicide application by up to
60%. Studies on reducing herbicides application
show that the application of phenmedipham,
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Table 1. Description of the experimental treatments

Treatment  Type and doze of the applied herbicides

A Phenmedipham + desmedipham + ethofumesate at the rate of 360 g essential oil per ha at cotyledon stage and 2-4-leaf stage of

sugar beets (Sheikhi Gorjan et al., 2009)

B Triflusulfuron methyl at the rate of 18 g essential oil per ha + (phenmedipham + desmedipham + ethofumesate) at the rate of 360
g essential oil per ha + sittogate (2:1000) at cotyledon stage of sugar beets + inter-row cultivator application at 8-leaf stage of

sugar beets (Sheikhi Gorjan et al., 2009)

C Application of phenmedipham + desmedipham + ethofumesate at the rate of 360 g essential oil per ha at cotyledon stage of sugar

beets + cultivator at 8-leaf stage

D Triflusulfuron methyl at the rate of 18 g essential oil per ha + sittogate (2:1000) at cotyledon stage and its replication at 2-4-leaf
stage

E Triflusulfuron methyl at the rate of 18 g essential oil per ha + sittogate (2:1000) at cotyledon stage of sugar beet + cultivator at 8-
leaf stage

F Control with no weeding

G Triflusulfuron methyl at the rate of 18 g essential oil per ha + (phenmedipham + desmedipham + ethofumesate) at the rate of 160

g essential oil per ha + sittogate (2:1000) at cotyledon stage and its replication at 2-4-leaf stage (Sheikhi Gorjan et al., 2009)

H Control with full weeding

| Application of cultivator at 8-leaf stage of sugar beet

desmedipham + ethofumesate at one stage in-
creases sugar beet yield by 27% and the mixed
application of chloridazon + phenmedipham in-
creases it by 65% (Ghanbari Birgani et al. 2000;
Maleki et al. 2008). In addition to nonchemical
methods of weeds management, resorting to the
technique of increasing weeds control efficiency
(e.g. by mixing the herbicides) is another advisable
technique. For example, Abdollahian-Noghabi et
al. (2006) concluded that the application of the
mixture of triflusulfuron methyl and phen-
medipham + desmedipham + ethofumesate and
also, the mixture of chloridazon and phen-
medipham + desmedipham + ethofumesate had
the highest efficiency in controlling weeds and
increasing the yield and that the application of
merely cultivator + the application of low-
efficiency herbicides controlled the weeds and so,
increased the yield. Sadri et al. (2008) stated that
mixed application of sugar beet herbicides was
more effective than their separate application.
Also, Maknali and Damanafshan (2008) recom-
mended the integration of herbicides with cultiva-
tor for integrated control of weeds. In a study on
integrated weeds management, Dezhjooy et al.
(2008) found that tillage decreased weeds dry
weight by 62% and increased the yield by 17% as
compared to no-tillage treatment and that band
herbicide application reduced herbicide applica-
tion by 50%. The integration of tillage with band
herbicide application resulted in 71% lower weeds
dry weight and consequently, higher physiological
indices of growth. Also, Fereidoonpoor and
Behaeen (2008) stated that the application of in-
ter-row cultivator and on-row band herbicide ap-

plication resulted in the highest yield as compared
to sole herbicide application and so, they recom-
mended this treatment for reducing environmen-
tal contamination. The present study was carried
out to study weeds management in sugar beet
fields as reducing herbicide application, integrat-
ing the application of cultivator and herbicide, and
integrating newly-introduced herbicides with split
doses to improve the range of weeds being con-
trolled.

MATERIALS AND METHODS

The present study was carried out in a field
with the area of 1950 (65x30) m*Mahidasht Re-
search Station (Long. 46°50' E., Lat. 34°16' N., Alt.
1380 m) of Kermanshah, Iran in 2006. It was based
on a Randomized Complete Block Design with four
replications and nine treatments in which tech-
nical monogerm cultivar 7232 was used. The stud-
ied treatments are summarized in Table 1.

During the experiment, all narrow-leaf weeds
were removed from the treatments and replica-
tions. A permanent quadrate (1x1 m?) was
mounted in the plots to examine the effect of ex-
perimental treatments on the population of
weeds. The effect of experimental treatments was
evaluated by three methods during the growth
period: the number and species of broadleaf
weeds inside the mounted quadrate were deter-
mined and then, their frequency percentage was
calculated before the application of the experi-
mental treatments. Then, these parameters
measured again 2-4 weeks after the application of
the treatments. Weeds dry weight, too, was
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Fig. 1. The percentage of controlled dominant weeds 30

days after the application of the treatments as compared

to control (no herbicide application)

On the basis of Duncan Test, similar letter(s) for each plant shows non-

significant difference at 5% probability level.
measured with the quadrates 4 weeds after the
application of the treatments and sugar beet ma-
turity. After the application of treatments, the
sugar beet plants in an area of 1x1 m* were har-
vested fortnightly and their shoot and root dry
weights were measured after oven-drying the
weeds and sugar beets samples at 75°C for 48
hours. At the maturity time of sugar beets, root
fresh weight was measured in addition to shoot
and root dry weight. The collected data were sta-
tistically analyzed by MS-TATC and MS-Excel soft-
ware.

RESULTS AND DISCUSSION

The most important weeds in the present
study included Amaranthus spp., Conringiaorien-
talis L., licorice (Glycyrrhizaglabral.), creeping
thistle (Cirsiumarvense (L.) scop), field bindweed
(Convolvulus arvensis L.) and cornflower (Centau-
rea sp.).

Number of weeds

Analysis of variance showed that the experi-
mental treatments significantly (P < 0.01) affected
the densities of Amaranthus spp., Conringiaorien-
talis and Centaurea sp. The evaluations carried
out 31 days after the treatments revealed that
treatments triflusulfuron methyl + cultivator,
(phenmedipham + desmedipham + ethofumesate)
+ cultivator, and triflusulfuron methyl + sittogate +
(phenmedipham + desmedipham + ethofumesate)
controlled the weeds by 100% which is in agree-
ment with Abdollahian-Noghabi et al. (2006) and
also with Shimi et al. (2006) who reported that
mixed application of herbicides controlled Ama-
ranthus spp. more optimally (Fig. 1). In addition,
Jamali et al. (2006) ranked the treatment of
phenmedipham + chloridazon + clopyralid and the

BARBBOCODE EE

120

100

80

60

40

Weeds dry weight loss percentage

20

0

Fig. 2. Weeds dry weight loss percentage at the end of
sugar beet growth period under the experimental

treatments as compared to control (no weeding)
On the basis of Duncan Test, similar letter(s) for each plant shows non-
significant difference at 5% probability level.

treatment of phenmedipham + ethofumesate in
superior group which is in agreement with our
findings. It was found that the studied cultivars, if
used separately, would result in better weeds
management if they are accompanied with culti-
vator application, and that if cultivator would not
be used, it is recommended to mix both herbi-
cides. Indeed, other studies confirm integrated
weeds management and show that integrating
nonchemical techniques with chemical methods
results in 60% decrease in the application doze of
the herbicides (Maleki et al. 2008).

Weeds dry weight

According to the analysis of variance, the stud-
ied treatments did not significantly influence
weeds dry weight at 5% probability level, whereas
this influence was significant at the end of the pe-
riod. Evaluations at the end of sugar beet growth
period revealed that treatment of triflusulfuraon
methyl + cultivator resulted in 54.91% decrease in
weeds total dry weight (Fig. 2). This finding is simi-
lar to the results reported by Abdollahian-Noghabi
et al. (2006) and is in agreement with Maknali and
Damanafshan (2008) and Dezhjooy et al. (2008)
who stated the necessity of integrating chemical
and mechanical (cultivator) methods for weeds
management. This finding indicates that the rate
of herbicide application can be decreased by the
application of one herbicide + cultivator and that
the best management of weeds can be realized by
making use of the integrated chemical and me-
chanical methods.

Sugar beet biomass and root yield

The analysis of variance showed insignificant
impact of the studied treatments on sugar beet
shoot dry weight 80, 100, 115, 140 and 170 days
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after sowing (P < 0.01), but the impact was shown
to be significant 130 and 185 days after sowing at
5% probability level. Evaluations during sugar beet
growth period suggested the positive influence of
the integrated treatments and cultivator applica-
tion on sugar beet dry weight so that the treat-
ments of (phenmedipham + desmedipham +
ethofmesate) + cultivator and the cultivator alone
gave the greatest increase in sugar beet dry
weight by 210.39 and 84%, respectively (Fig. 3).
These findings are in agreement with the results
reported by Farajpour Kordasiabi et al., 2008) sug-
gesting that the application of phenmedipham +
desmedipham + ethofumesate had no adverse
effect on sugar beet shoots and their application
accompanied with cultivator is recommended.

According to the results of analysis of variance,
the impact of the treatments was not significant
at 5% probability level on sugar beet root dry
weight 80, 100, 115 and 185 days after sowing,
but the impact was significant at 1% level 130,
140, 155 and 170 days after sowing. As evalua-
tions during sugar beet whole growth period
showed, the treatment of (phenmedipham +
desmedipham + ethofumesate) + sittogate + tri-
flusulfuron methyl + cultivator resulted in
159.89% higher root dry weight as compared to
control (no weeding) (Fig. 4). This finding is con-
sistent with Dezhjooy (2008) and Fereidoonpoor
and Behaeen (2008).

The effect of the studied treatments on sugar
beet root yield was found to be significant at 1%
probability level. As evaluations revealed, the
treatment of (phenmedipham + des medipham +
ethofumesate) + sittogate + triflusulfuron methyl
had the highest effect on root yield by resulting in
121.86% higher root yield (Fig. 5). It is inconsistent
with the findings reported by Dezhjooy (2008) and
Maknali and Damanafshan (2008). In this respect,
Ghanbari Birgani et al. (2000) suggested the appli-
cation of triflusulfuron methyl + phenmedipham
as the best treatment for increasing sugar beet
root yield. They reported the increase in yield as
to be 79%. Taherian and Mohammad Khani (1986)
recommended chemical method and reported
that this method had the highest increase in root
weight. In another study, Ghanbari Birgani et al.
(2006) reported the treatment of chloridazon +
(phenmedipham + des medipham +
ethofumesate) as the best treatment which in-
creased the root yield by 65%. It is in agreement
with our findings about higher root fresh weight
of sugar beet. In total, it was found that the appli-
cation of cultivator + herbicides had the best in-
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Fig. 3. Sugar beet shoot dry weight under the
experimental treatments as compared to control (no
weeding)

On the basis of Duncan Test, similar letter(s) for each plant shows non-
significant difference at 5% probability level.
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Fig. 4. Sugar beet root growth pattern under the
experimental treatments as compared to control (no
weeding)

On the basis of Duncan Test, similar letter(s) for each plant shows non-
significant difference at 5% probability level.
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Fig. 5. Sugar beet root yield ratio under the experimental

treatments as compared to control (no weeding)
On the basis of Duncan Test, similar letter(s) for each plant shows non-
significant difference at 5% probability level.

fluence on root dry weight, but the highest effect
on root yield was brought about by the integrated
application of herbicides.
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