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ABSTRACT 
 

In order to study the effects of chemical control to defeat weeds in sugar beet farms in Sanandaj, this 
experiment was done in a randomized complete block design with three replications. 24 compositions of 
herbicides were done as treatments. The investigation on seven different herbicide, Chloredazone, Trisulfuron-
methyl, Phenmedipham, Desmedipham, PDA, Clopyralid, Metamitron, in 24 different compositions showed that 
herbicide decreased the performance and percentage of the sugar beet in yield root up to 85% and 53% 
respectively. Spraying Metamitron, PDA and mixture of Desmedipham with Trisulfuron-methyl (2 liter 
Desmedipham and 30 gram Trisulfuron-methyl), mixture of Clopyralid and Desmedipham (0.5 Liter Clopyralid 
and 5 liter Desmedipham) and the mixture of PDA and Trisulfuron-methyl (4 liter and 30g) after two weeks, 
controlled Chenopodium album thoroughly. Spraying Metamitron and mixture of Phenmedipham and 
Metamitron (3 liter Phenmediphamand 2 kg Metamitron), mixture of Desmedipham and Trisulfuron-methyl (2 
liter Desmedipham and 30g Trisulfuron- methyl) and mixture of Chloredazone and Trisulfuron-methyl (5 kg 
Chloredazone and 30g Trisulfuron-methyl) controlled Amaranthusretroflexus after one month completely. 
Herbicides such as Metamitron and PDA and mixture of Clopyralid and Desmedipham (0.5 liter Clopyralid and 
5 liter Desmedipham) and mixture of Desmedipham and Trisulfuron-methyl (2 liter Desmedipham and 30g 
Trisulfuron-methyl) increased the performance of root yield up to 73.66, 70.73, 67.23 and 60.33 t/ha 
respectively. 
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             Abbreviation: PDA: Phenmedipham + Desmedipham+ Autophomisete. 
 

Introduction 
 
Weed infestation in sugar beet in Iran is amount 

10-30 percent. Types of weed in farms are: 
Chenopodium album, Amaranthus retroflexus, 
Portulaca oleraceae,Convolvulus arvensis, 
Echinochloa crus-gali, Kochia sp ,Solanum nigrum, 
Cichorium intybus, Acroptilon repens and etc. At 
present now control methods used by farmers is 
moving, rotation, chemical control. Herbicides may 
be helpful to control weeds are Phenmedipham, 
Chloredazone, Clopyralid, Trisulfuron-methyl and 
PDA [5,7,9]. 

Weeds damages in developing countries, by 
applying different methods of control, resulted in 
10% decrease in performance of sugar beet. Without 
any control of weeds, damages fluctuate between 10 
to 100% according to environmental conditions and 
genus of cultivated plant, economically [6]. Due to 
that chemical methods are among the most important 
ways of management in cultivating farms, using 

appropriate paths to improve the performance of 
herbicides must be considered. To mix compatible 
herbicides, have benefits such as, consumption 
reduction, increase in controlling weeds, 
economization of production procedure, labor, time, 
decrease in soil density, number of operations, 
spraying, releasing less chemicals to ecosystem with 
using their synergic effects, decrease in residue of 
herbicide in soil and crops in low concentrations and 
to suppress weeds resistance against herbicides [15]. 
To control weeds in sugar beet farms must be used 
combination of Phenmedipham and Chloredazone [8, 
10]. Nowadays Phenmedipham and Desmedipham 
are two most important herbicides, used in Iranian 
sugar beet farms [4]. Desmedipham controled 
Amaranthus retroflexus weeds completely but did 
not leave good effects on the other kind of weeds. 
However, Phenmedipham controled other weeds 
completely in sugar beet farms except for 
Amaranthus retroflexus. The combination of these 
two herbicides boosted their performance and 
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additive effect on each other [13, 14]. This research 
was conducted to study the effects of combination 
herbicides on Broad-Leaved Weeds in sugar beet. 

 
Material and methods 

 
Field experiment was conducted at Sanandaj 

Agricultural Research station during 2009-2010. Soil 
type was silt-clay, longitude was 46 and 90 degree 
and latitude was 36 and 58 degree, stage of crop 
chemicals were sprayed pre emergence, two-leaf 
stage and two-four- leaf stage. Crop was harvested in 
25th November 2010. To order germination and 
emergence in sugar beet irrigation at first 15 days 
was 2 time. The first irrigation on 24/4/2010 was to 
siphon irrigation intervals determined from a week to 
10 days was done in randomized complete block 
design with three replications. Experiment treatments 

included: using Chloredazone, Phenmedipham, 
Desmedipham, Clopyralid, PDA 
(Phenmedipham+Desmedipham+Autophomisete),Tri
sulfuron-methyl and Metamitron in 24 different 
mixtures (Table 1). Every treatment had separate 
blank in such a way that only half of a farm area 
sprayed and the rest remained unsprayed. The 
calculation of weeds density in farm, done at two 
stages, one after two weeks and the next after one 
month. At each stage weeds identified and counted in 
every 0.25 m2 using wooden frames. Fresh samples 
weighted then put into drying oven at 70 °C for 48 
hours. The total samples were weighed and their dry 
weights were recorded. The data collected in this 
study was subjected to analysis of variance 
(ANOVA) and means comparison was done using 
Duncan’s multiple range tests. 

 
Table 1: Different compound of herbicide for treatments 

Time consuming 
(Sugar beet growth stage) 

Dose Compound herbicide 

Pre emergence 4/5kg/ha Metamitron 
Two-leaf stage 4.5kg/ha+5lit/ha Metamitron+ Desmedipham 
Two, four-leaf stage 2kg/ha+3lit/ha Metamitron+ Desmedipham 
Two-leaf stage 4lit/ha PDA 
Two-leaf stage 6lit/ha+4.5kg/ha Phenmedipham+ Metamitron 
Two, four-leaf stage 3lit/ha+2kg/ha Phenmedipham+ Metamitron 
Cotyledon-stage 2lit/ha+30g/ha Desmedipham+ Trisulfuron-methyl 
Cotyledon-stage 1lit/ha+15g/ha Desmedipham+ Trisulfuron-methyl 
Two-leaf stage 4lit/ha+6lit/ha PDA + Phenmedipham 
Two-leaf stage 2lit/ha+3lit/ha PDA + Phenmedipham 
Two-leaf stage 4lit/ha+30g/ha PDA + Trisulfuron-methyl 
Two-leaf stage 2lit/ha+15g/ha PDA + Trisulfuron-methyl 
four-leaf stage 5kg/ha+6lit/ha Chloredazone+ Phenmedipham 
Two, four-leaf stage 3kg/ha+3lit/ha Chloredazone+ Phenmedipham 
Two-leaf stage 5kg/ha+2lit/ha Chloredazone+ Desmedipham 
Two, four-leaf stage 3kg/ha+1lit/ha Chloredazone+ Desmedipham 
Two-leaf stage 5kg/ha+4lit/ha Chloredazone + PDA 
Two, four-leaf stage 3kg/ha+2lit/ha Chloredazone + PDA 
Two-leaf stage 5kg/ha+30g/h Chloredazone+ Trisulfuron-methyl 
Two, four-leaf stage 3kg/ha+15g/h Chloredazone+ Trisulfuron-methyl 
Two-leaf stage 0.5lit/ha+5lit/ha Clopyralid+ Desmedipham 
Two, four-leaf stage 250ml/ha+35lit/ha Clopyralid + Desmedipham 
Two-leaf stage 0.5lit/ha+4lit/ha Clopyralid + PDA 
Two, four-leaf stage 250ml/ha+2lit/ha Clopyralid + PDA 

 
Results and discussions 

 
Amaranthus retroflexus, Chenopodium album 

and Portulaca oleracea weeds were observed in all 
three repetitions thus considered as dominant weeds. 
Based on analysis of variance results (Table 4), 
application of herbicides showed significant effects 
on weeds density. Means comparison showed that 
treatment by Metamitron controlled Amaranthus 
retroflexus, Chenopodium album and Portulaca 
oleracea weeds up to two weeks after spraying, 
thoroughly. Metamitron affects weeds by disruption 
in photosynthesis caused by confusing the electron 
transfer pathway in photosystem II [2]. One month 
after spraying, Amaranthus retroflexus and 

Chenopodium album regenerated which caused to 
reduction in sugar beet crops. Combination of 4.5 Kg 
Metamitron and 5 Litter Desmedipham per hectare 
controlled Amaranthus retroflexus up to one month 
after spraying. Desmedipham controlled Amaranthus 
retroflexus by prohibiting Hill reaction from 
phosphorilation oxidative [2]. Phenmedipham + 
Desmedipham + Autophomisete had significant 
effect on weeds, especially on Amaranthus 
retroflexus up to two weeks after spraying. 
Combination of 6 litter Phenmedipham and 4.5 Kg 
Metamitron per hectare controlled Amaranthus 
retroflexus up to one week after spraying. This effect 
was evident in combination of 3 litter Phenmedipham 
and 2 kg of Metamitron. Combination of 2 Litter 
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Desmedipham and 30 gr Trisulfuron-methyl 
controlled Chenopodium album up to two weeks 
after spraying and controlled Amaranthus retroflexus 
up to one month after spraying. Combination of 
Phenmedipham and PDA had negative effect on each 
other and weeds had full growth. Combination of 4 
litters PDA and 30g Trisulfuron-methyl per hectare 
controlled Chenopodium album completely and had 
no evident effect on Amaranthus retroflexus 
.Combination of 5 kg Chloredazone and 6 litters 
Phenmedipham per hectare controlled Chenopodium 
album, Amaranthus retroflexus and Portulaca 
oleracea. Halving the amount caused negative effect 
in mixture. Combinations of 5 kg Chloredazone and 
2 litters Desmedipham per hectare controlled 
Chenopodium album completely. Amaranthus 

retroflexus and Portulaca oleracea were controlled 
two weeks after spraying effectively. Combination of 
5 kg Chloredazone and 4 litters PDA per hectare had 
negative effect on each other which ended to weeds 
growth. Combinations of 5 kg Chloredazone and 30g 
Trisulfuron-methyl in both dose used, had negative 
effect. Combination of 0.5 litters Clopyralid and 3 
litters Desmedipham per hectare controlled 
Chenopodium album completely after two weeks. 
Amaranthus retroflexus had constant growth for one 
month and returned to normal trend afterward. 
combination of 0.5 litter Clopyralid and 4 litter 
Phenmedipham per hectare, one month and two 
weeks after spraying, showed negative effects and 
weeds have more growth in comparison with blank 
areas. 

 
 Table 2: Analysis of variance for different traits in combination herbicide for sugar beet. 

n.s., * and ** are Non- significant, Significant at the 0.05 and 0.01 probability levels, respectively. 

 
Weeds dry weight 

The results showed that combination of 
herbicides significantly affected weeds control 
(p<0.01). The maximum weight related to control 
treatment, and minimum weight related to treatments 
of Chenopodium album that related to mixture of 3 
kg Chloredazone and 2 litters PDA. Additive effects 
herbicides caused controlled weed and reduced 
weight of Chenopodium album (Table 4). Maximum 
weight of Chenopodium album dried weight was 
related to combination of 250 ml of Clopyralid and 3 
litters Desmedipham. The minimum weight of 
Amaranthus retroflexus was obtained by using 
Metamitron herbicide.  

Combination of 3 litter Phenmedipham and 2 kg 
Metamitron and also 5 kg Chloredazone and 30 g 
Trisulfuron-methyl controlled Amaranthus 
retroflexus that lead to it’s minimal weight. These 
herbicides had vivid effects on Amaranthus 
retroflexus up to one month after spraying and its 
growth had a decreasing trend up to end of the 
season. The maximum Amaranthus retroflexus dry 
weight was negatively correlated with combination 

of 3 kg Chloredazone and 15g Trisulfuron-methyl 
which resulted in counter negative effect. The 
minimum weight of other dried weeds was relevant 
to treatment with Metamitron and the maximum was 
to mixture of 5 kg Chloredazone and 2 litters 
Desmedipham. One month after spraying, weeds in 
some areas under treatment, regenerated. 

 
Yield root 
Results of root yield ANOVA showed that 

combination of herbicides used had significant effect 
on sugar beet (Table 2). This table showed that 
weeds competition had some sort of effect on root 
yield. This competition caused to decrease in root 
yield up to 84%. In other investigations, disregarding 
weeds in spring cultivation decreased yield root 
between 71 to 80 percent [11]. Based on mean 
comparison table, the maximum yield root was 
relevant to of 4.5 kg Metamitron per hectare after 
cultivation (two, four-leaf stage), up to 73.66 ton and 
the minimum was pertaining to combination of 5 kg 
Chloredazone and 2 litters Desmedipham that 
resulted to 26.40 ton per hectare (Table 3).

  
Table 3: Comparison of means in sugar beet traits affected by herbicides combinations. 

Root dry weight 
g/m2 

Root yield 
t/ha 

Treatment 

73.66 a 9.25 ab Metamitron 
43.01 cd 9.56 ab Metamitron+ Desmedipham 
43.66 cd 6.42 bcd Metamitron+ Desmedipham 
70.73 a 10.92 ab PDA 
58.85 bc 5.87 bcd Phenmedipham+ Metamitron 
40.10 cd 6.43 bcd Phenmedipham+ Metamitron 
60.33 ab 12.23 a Desmedipham+ Trisulfuron-methyl 
60.96 ab 8.47ab Desmedipham+ Trisulfuron-methyl 
36.47 cd 4.78 bcd PDA + Phenmedipham 
39.40 cd 4.56 cd PDA + Phenmedipham 
33.15 cd 10.19 ab PDA + Trisulfuron-methyl 

S.O.V df Dry weight Root yield 
Block 2 19.674 ns 2218.19 * 
Herbicide 24 91.339 ns 1438.9 ** 
Error 48 54.31 437 
CV% - 18.24  7.48  
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38.37 cd 11.58 abc PDA + Trisulfuron-methyl 
55.12 b 8.03 ab Chloredazone+ Phenmedipham 
27.21 cd 4.55 cd Chloredazone+ Phenmedipham 
26.40 cd 7.54 abc Chloredazone+ Desmedipham 
43.66 bc 4.33 cd Chloredazone+ Desmedipham 
54.87 b 5.32 bcd Chloredazone + PDA 
33.66 cd 7.27 bc Chloredazone + PDA 
42.33 cd 8.47 ab Chloredazone+ Trisulfuron-methyl 
53.83 bcd 7.67 abc Chloredazone+ Trisulfuron-methyl 
67.33 ab 6.87 abc Clopyralid+ Desmedipham 
41.43 cd 4.50 cd Clopyralid + Desmedipham 
57.90 b 12.40 a Clopyralid + PDA 
28.50 cd 4.49 cd Clopyralid + PDA 

Mean values in each column with the same superscript(s) do not differ significantly by DMRT (P = 0.05). 
 

Table 4: Analysis of variance for different traits in combination herbicide for weeds. 

S.O.V df 

Dry 
weight II 

Chenopo
dium 

Dry 
weight I 

Chenopo
dium 

Density 
II 

Chenopo
dium 

Density I 
Chenopo

dium 

Density I 
Amarant

hus 

Density 
II 

Amarant
hus 

Block 2 1.08ns 0.09ns 
946.146n

s 
186.91ns 5150.926 634.936* 

Herbic
ide 

2
4 

8.24** 4.61** 
2955.43*

* 
3318.95*

* 
182.158*

* 
385.709*

* 

Error 
4

8 
1.42 0.19 509.718 188.438 120.458 137.346 

CV%  7.82 9.04 8.72 11.02 17.3 15.4 
n.s., * and ** are Non- significant, Significant at the 0.05 and 0.01 probability levels, respectively. (I- Two week after spraying; II- 

One month after spraying). 
 

Table 5: Analysis of variance for dry matter of Ammaranthus retreflexus and Portulaca oleracea affected by herbicides. 

S.O.V 
d

f 
Dry weight 
Portulaca I 

Dry 
weight 

Portulaca 
II 

Dry weight 
Amaranthus 

I 

Dry weight 
Amaranthus 

II 

Dry weight 
other herb 

Block 2 0.63ns 2.14* 0.06* 0.54ns 0.44* 

Herbicide 
2

4 
1.17* 0.87** 0.46* 1.12** 0.34** 

Error 
4

8 
0.36 1.01 0.01 0.42 0.14 

CV% - 9.04 7.39 16 8.11 21 
n.s., * and ** are Non- significant, Significant at the 0.05 and 0.01 probability levels, respectively. (I- Two week after spraying; II- 

One month after spraying). 

 
Mean comparison showed that 2 litter 

Desmedipham, 30 g Trisulfuron-methyl and 200 ml 
Moyan in cotyledon-stage by repetition after one 
week, and 4 litter of PDA per hectare in two-leaf 
stage and 0.5 litter Clopyralid and 5 litter 
Chloredazone in two-leaf stage had high 
performance and had similar statistical trend. In the 
other cases, degree on infection to weeds in the 
experiment which the combination of Metamitron 
and PDA herbicides used decreased up to 10% [3]. In 
an experiment run in France, using Metamitron and 
Phenmedipham, 100 days after spraying, Amaranthus 
retroflexus and Chenopodium album controlled and 
yield root increased up to 84% in comparison with 
treatment without control at the end of cultivation 
season [1]. 
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