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 In the agricultural year of 2011, an experiment was done in farm conditions with the 

purpose of analyzing the effect of different doses of the Trifloxysulfuron-sodium 

herbicide and its decreased amounts. This experiment was done in a split-plot fashion in 

completely randomized blocks. The main plot consisted of three types of cotton 
(Sealand, Mehr, and Dr. Omoumi) and the subsidiary plot had the consumable doses of 

herbicide (0, 10, 13, 16, 19 grams per hectare). Simultaneously with the cultivation of 

cotton, xanthium strumarium (rough cocklebur) was also cultivated with a density of 2 
bushes per linear meter. When the rough cocklebur had 5-6 leaves, spraying was done 

with the required doses, and 3 and 5 weeks after spraying, the data collection took 

place. The results indicated that the highest efficiency of the herbicide was when the 
doses were 16 and 19 grams per hectare, and of course, there wasn‟t a meaningful 

difference between the two. Also, among the numbers, there was no meaningful 

difference in terms of the efficiency of the herbicides. About the effects of the different 
doses of herbicide on the height of the rough cocklebur 2 and 5 weeks after sprouting, 

results indicated that the lowest height belonged to the 16 and 19 gram treatments and 

the highest height was achieved in the control treatment with no herbicide at all. Using 
a logistic curve –response to the dose of herbicide when using no herbicide –Sealand‟s 

performance was higher than the other types and its numerical value was 119 grams per 

square meter and Dr. Omoumi and Mehr had 82 and 86 grams respectively. The 
maximum slope of the curve belonged to the Sealand treatment (084.0), the Mehr type 

had the minimum slope (023.0), and Dr. Omumi‟s slope was 038.0. 
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INTRODUCTION 

 

 Cotton is a plant that has to grow in conditions in which it doesn‟t compete with weed in order to have an 

acceptable quantitative and qualitative efficiency and in the end produce clear, high quality yarn [3,12]. Before 

1996, cotton was the only main crop that was produced in farms in the United Stated without having its own 

separate herbicide [3]. Controlling weed in non-transgenic cotton is based on using before-sprouting and after-

sprouting herbicides (3). Most farmers usually use soil applied herbicide like trifluralin to control one-year 

weeds, but most of these herbicides are not capable of completely controlling a farm until the end of the 

cultivation season [12]. In any case, current after-growth herbicides do not control all types of weed until the 

end of the season and as a result, some farmers are obligated to frequently spray poison on their crops [10]. The 

introduction of the types of cotton which were resistant to glyphosate and pyrithiobac, increased the options 

formanaging the weed for farmers [3]. Many herbicides used for cotton must be used at a specific stage of the 

growth of the cotton in order not to burn the plant [10]. Trifloxyfluorofen is one of the sulfonylurea herbicides 

that areused for controlling the weeds of cotton, sugarcane, and grass after sprouting [3,7]. The relative 

tolerance of cotton to this herbicide is mainly related to its high metabolism. This herbicide controls some 

broadleaf weeds and sedges; additionally, it suppresses yellow nutsedgeand Johnson grass. However, it has no 

effect on one-year narrow-leaf weeds. These herbicides are usually used along with other substances [3]. The 

trifloxyfluorofen herbicide is used with doses of 2.5 grams to 8.7 grams per hectare and 5.7 grams to 15 grams 

per hectare soil applied [5]. Trifloxysulfuron is an herbicide that limits the activity of the acetolactate synthase 

(ALS) enzyme. Due to its low dose usage, this herbicide causes little toxicity for the surrounding environment 
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and is more environmentally friendly than other poisons [11]. Using this herbicide for cotton after the cotton 

sprouts causes transient burning of the plant [10].. Showing symptoms of chlorosis halting the growth, followed 

by quick recovery of the crop and lack of effect on the final performance were all reported in several areas and 

experiments [10]. In previous studies, Trifloxysulfuron – used after growth – controls Lamb‟s quarters 

(Chenopodium album), amaranth (Amaranthus spp.), yellow nutsedge (Cyprus esculentus L.), and Johnson grass 

(Sorghum halepense L.). Although Trifloxysulfuron controls many broadleaf and narrow-leaf weeds, some 

observations indicate that it doesn‟t have the ability to control some types of broadleaf and narrow-leaf weeds 

[10]. Richardson et al (2007), used the herbicide “Pendimethalin” before sprouting of the plants, and 8.3, 5.7, 15 

gr dosages of the effective substance of “Trifloxy Sulphuruon” herbicide per hectare, after the sprouting. The 

research resulted in all dosages of the herbicide Trifloxy Sulphuruon making cotton shrivel and from 19-22% in 

a 7-day after the attendance, decreased to 5-12% 28 days after. While Pendimethalin didn‟t affect cotton, 7.5 gr 

dosage of Trifloxy Sulphuruon controlled 83-98% of Xanthium Strumarium. It was also acknowledged that 

although this herbicide is effective, can‟t have the same effect on many kinds of weeds till the end of the season. 

Thus, the best result would be shown when another herbicide like Pendimethalin be used before sprouting as 

well as the other herbicide. His experiments produced the result of 79% of weeds being controlled by the 

herbicide, including weeds like Xanthium Strumarium and Amaranth. In another research performed by 

Richardson et al (2007), the reaction of cotton to Trifloxy Sulphuruon in different stages of growth had been 

studied. Its results showed that the shriveling of cotton after 21 days of attendance was sequentially 22, 16 and 6 

in cottons 1-leaf, 3-leaves and 5-leaves. One of the ways of managing weeds is to keep the density of weeds low 

and decrease the competence between the kinds. Nowadays, the ultimate control is not the purpose. The purpose 

is managing, which is achievable by using reduced amounts of herbicides. Farmers are being more and more 

encouraged to not use herbicides, everyday, and instead use a combination of mechanical, farming and chemical 

techniques. Existence of kinds of weeds that are competent and sensitive to herbicides would bring about the 

possibility to weaken them by reduced forms of herbicides and so decrease the competence by turning them into 

weak plants. Zung et al, by performing a research based on the results of different experiments on farm plants 

under different conditions, reported substantial changes in controlling of weeds by using different dosages of 

herbicide, and they also acknowledged that using 20% of a dosage of herbicide will result in a 70% control. 

Bayat et al (2009), used 3 different amounts of herbicide Tofordy+MCPI (50, 100% amounts suggested) to 

control Amaranth weed in different densities of different densities of corn farm. They concluded that herbicide 

would increase the solid substance and the surface of corn leaves and decrease the solid substance and surface of 

amaranth leaves. They also acknowledged that with high densities of corn and reduced amounts of herbicide, the 

desirable result can be achieved. Selecting the right dosages of herbicides in the process of production and 

development is crucial. Because the efficiency of herbicides in long-term plans are considered and also 

economical aspects for the producer as well as the consumer is of importance. On the other side, environmental 

dangers are determining.  

 

MATERIAL AND METHODS 

 

 In an experiment performed by the method of factorial split plot and in the shape of blocks that would be 

repeated four times, different amounts of Trifloxy Sulphuruon Soidum (0, 10, 13, 16, 19 gr per hectare) were 

used. Amounts of cotton (strong competent, fair competent, weak competent) would be considered in the form 

of factorial in subsidiary plot and at two times of observation (3 and 5 weeks after spraying) as the main plot. 

Along with the plantation of cotton, the density of two bushes of Xanthium Strumarium in length in each plot 

would be considered. Spraying of different dosages would be continued through 5 stages to 6-leaves Xanthium 

Strumarium. In this experiment, the shrivelling of cotton and Xanthium Strumarium weed would be numbered 

from 0-100% by observing, after 3 and 5 weeks after spraying. 0% of shrivelling would mean the plant hasn‟t 

shrivelled and 100% of shrivelling is the death of the plant. And also the number of weeds, height, biomass and 

at last function and its components will be measured. 

 Was used from the given regression equation by O‟Donovan et al (2004) to fit the effect of different 

dosages of herbicide on economical and biological efficiency: 

    )exp(1 cxbaY 
 

In this equation: 

Y= the estimated economical or biological function 

a= the function of cotton when the herbicide has not been used 

b and c= the regression equation‟s coefficient 

x= used dosage 

 In order to attain the weed control competence by the decreased amounts of herbicide before spraying in 1 

meter linear surface, the number of weeds is counted twice in each paddy. Before spraying in 1 meter linear 

surface, the sampling is done in two locations and the number of rough cocklebur bushes is reckoned and the 
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weight of the dried bushes is measured after being dried in 75° Celsius oven for 72 hours. The first calculation 

of the number and the weight of the dried rough cocklebur is done 30 days after spraying. The way of sampling 

is like the one before spraying. At the end of the growing season, the sampling is done in only on location of 1 

meter linear surface and the number and the weight of the dried rough cocklebur is measured. 

 The weed control competence was calculated based on the equation suggested by Lesnik (2003) (6): 

Un

TUn

W

WW
HE




 
In this equation: 

 HE: rough cocklebur control competence, WUn: the weight of the dried rough cocklebur in the unsprayed 

paddy, WT: the weight of the dried rough cocklebur in the sprayed paddy 

 

RESULTS AND DISCUSSION 
 

The competence of herbicide: 

 By drawing a comparison between the average of consumed dosages (10, 13, 16, and 19 grams per hectare), 

a profound dissimilarity was demonstrated between the levels of herbicide consumption in 1% level (figure 1). 

The greatest competence is in 19-gram care, which indeed is not dramatically different from that of 16-gram. 

13-gram and 10-gram cares are ranked following ratings. Leastways, the fact that by increasing the consumed 

dosage the amount of sub conglomerated weeds declines and the competence of herbicide grows is normal; 

however, there is no significant difference between the recommended dosages (16 grams per hectare) and 13-

gram care and 19-gram care per hectare, in terms of herbicide competence, in fact, increasing the dosage does 

not affect the herbicide competence dramatically and 13 grams per hectare can be used as well (figure 1). 

 

 
 

Fig. 1: the comparison of 4 dosages of Trifloxysulfuron-sodium herbicide. 

 

 It was determined that there is no significant difference between the types and Mehr‟s, Dr Omumi‟s and 

Sealand‟sall 3 types are in the same statistical population (figure 2). This result is indicative of the fact that the 

types have not exerted any impact on the competence of the weedicides and have not naturally caused the sub 

conglomerated weeds to decrease.  

 

 
 

Fig. 2: the comparison of the competence of Trifloxysulfuron-sodium herbicide among cotton types. 
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The response diagram for different dosages of herbicide: 

 By using the logistic graph, the response to the herbicide dosage in illustrated in figure 3. As in can be 

noticed, when not using herbicide, the operation in Sealand is more effective than the other types and its 

quantity is 119 grams per square meter (figure 1). Dr. Omumi‟s and Mehr‟s, respectively 82 grams and 86 

grams, are of lower ranks. The steepest gradient belongs to Sealand‟s 0/084 care and Mehr‟s 0/023 and Dr. 

Omumi‟s 0/038 has less steep gradients. 

 

The effect of different doses of herbicides on  Viola arvensismurr.height: 

 As can be seen (figure 4), the greatest height is related to the non-treated plants(noherbicide treatment), 

which shows about 24 centimeters and the lowest belongs to the 16 and19 gr treatments in which the 

cocklebur‟s height is about 13.5 centimeters; although there is no significant difference between these two 

treatments. In fact, it is indicating that the exceeding herbicide doses from the recommended level doesn‟t affect 

the Viola arvensismurr. height and in the commercial point of view, there is no recommendation for utilization 

of higher doses. 

 
Table 1: logisticequation coefficients of cotton cultivars response to the different doses of herbicideTryfloxySulfurun-Sodium. 

R^2 c b a cultivar 

58% -0.0842 209.54 -119.7 Siland 

61% -0.0381 254.54 -82.87 Doctor Omoumi 

45% -0.0233 441.36 -86.91 Mehr 

 

 
 

Fig. 3: the effect of different doses of herbicide Trifloxysulfuron–Sodium on the Viola arvensismurr„s height 2 

weeks after treatment. 

 

 
 

Fig. 4: the effect of different doses of herbicides Trifloxysulfuron–Sodium on the Viola arvensismurr’s height 5 

weeks after treatment. 

 

The curves of dry matter (biomass) response to the herbicide dose: 

 The relationship between herbicide dose andViola arvensismurr‟s dry matter and also the yield of the three 

cultivars(Siland, Doctor Omomi,and Mehr) are shown using logistic curves. (Figures 40-3, 41-3, 42-3) As can 

be seen, with regard to the Siland cultivar at no treatment (zero dose), the amount of Viola arvensismurr‟s 

biomassis908gr per square meter which shows a yield as much as 119 gr.The two curves (the Viola 

arvensismurr„s biomass and the cotton yield), regarding this cultivar, meet at 7 gr dose. The amount of biomass 

and Siland cultivar‟s yield are, respectively, 201 and 213 gr per square meter, representing a 78 percent 

decreasing the Viola arvensismurr‟s dry matter and increasing 80percentyield. The greatest yield and the 



371                                                             Asghar Rezakhanlou et al, 2014 

Advances in Environmental Biology, 8(10) June 2014, Pages: 367-375 

  

 

leastViola arvensismurr‟s dry matter, also occurred having18grwhich they are, respectively, over 283 and 90 gr. 

(Figure 6) Zand et al (2007), during the study of the effect of different doses of herbicides on the control of 

broad leaf weeds in wheat, also reported that 85% of Galiumtricornutum was controlled using a high dose while 

at low doses of the herbicide decreased under 50% of the control. They concluded that with the reduction of the 

dose used, the control of annual broad leaf weeds has significantly been reduced. 

 

 
Fig. 5: curves to the Viola arvensis doses response in the biomass and Siland cotton cultivar‟s yield. 

 

 With regard to the Mehr‟s cultivar, the cross between two curves (figure 7) was occurred with 7 gr 

herbicide per hectare and it showed the numerical value of153and154gr,respectively, for Viola arvensismur‟s 

biomass and cotton yield. With no treatment (control without herbicide utilization), cotton yield and Viola 

arvensis murr biomass were, respectively, 86 and 800gr. The highest yield reached to238grpersquare meter 

when 18 gr herbicide was used. In contrast,Viola arvensismur‟s biomass decreased to 68 gr having 90% 

reduction. (Figure 7). In the Dr. Omoumi type, the intersection point of the two curves occurred in the 5.5 gram 

dose of the herbicide and this indicates more and faster reaction of the said type to low doses of herbicide and 

higher competition power of the type in low doses. Also, in the 18 gram dose, the performance of cotton and 

xanthium strumarium biomass reached 209 and 49 grams and the numerical value of the xanthium biomass, 

shows a 95% decrease compared with the control treatment without herbicide (Figure 8). 

 

 
Fig. 6: Response diagram for herbicide doses in xanthium biomass and the performance of Mehr cotton.  

 

Figure 7: Response diagram for herbicide doses in xanthium biomass and the performance of Dr. Omumi cotton  
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Fig. 7: Response diagram for herbicide doses in xanthium biomass and the performance of Dr. Omumi cotton.  

 

 
Fig. 8: Response diagram for doses of herbicide in xanthium biomass and the performance of cotton (average of 

all the numbers). 

 

 The response diagram for all the numbers is shown in figure 9 with the purpose of analyzing the effect of 

the doses of herbicide on the reaction of cotton without considering the type of cotton. As can be seen, the 

numerical values of the xanthium biomass and the performance of cotton in no-herbicide conditions were 877 

and 92 grams per square meter respectively, and in the recommended dose (15 grams per hectare), reached 80 

and 228 grams per square meter. 

 

Effect of herbicide dose on cotton yield: 

 Different types of cotton had different performances (p<0.01); the highest performance belonged to Sealand 

with the amount of 250 grams per hectare and the lowest was for Mehr with 179 grams, and of course, Dr. 

Omoumi was placed in the same statistical subgroup as Mehr with 201 grams per hectare (Figure 10). The 

replacement strategy, which is using the natural capability of the plants to control weeds, is a suitable method 

that has been popular recently [4]. There was also no meaningful difference among the three different doses of 

herbicide (13, 16, and 19 grams per hectare); the highest performance occurred in the 16 gram dose and the 

lowest in the 0 gram dose. The reason for the low performance in the 19 gram treatment compared with the 16 

gram one is the development of the burning of the cotton plant (Figure 11). In recent years, consuming  

herbicides in low doses has become the center of attention, this being for the purpose of reducing the amount of 
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herbicides used, reduction of production costs and minimizing production hazards (burning of the crop), and 

decreasing environmental pollutions. But the question of whether or not consuming herbicides in lower doses 

than recommended is actually efficient in controlling weeds still remains. Also, the advantages and 

disadvantages of this are not as recognized as they should be. Before an herbicide enters the market, production 

companies recommend different consumption doses, with the maximum area of effectiveness and the highest 

coverage area of the poison for different environmental and climate conditions. Therefore, the results of 

decreasing the consumed amounts are not exactly identical. Competitive cultivation systems have a great 

significance in the development of consolidated management programs. Competitive cultivation systems include 

increasing the density of the crop, reducing the gap between the rows, appropriate placement of fertilizers, and 

using plants with a high competition power [12]. 

 

   

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9: comparing the average performance of the type of cotton. 

 

 
Fig. 10: Comparing the performance of cotton in different doses of herbicide. 

 

The biologic performance of cotton in different doses of herbicide:  

 The biologic performance also had a meaningful difference among the different types of cotton (p<0.001); 

the Dr. Omoumi type ranked first with the highest amount (566 grams per square meter) and the Sealand type 

ranked second with 524 grams per square meter. But, no meaningful difference was observed between the 

Sealand type and the Dr. Omoumi type (Figure 12). The Mehr type ranked last with the least amount (462 grams 

per square meter). 

 The biologic performances of the different doses of herbicide also had a meaningful difference with each 

other (p<0.01), and similar to the performances of the three doses of 13, 16, and 19, were placed in the same 

statistical subgroup, and the lowest biological performance belonged to the control treatment with no use of 
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herbicides with a numerical value of 310 grams per square meter (Figure 13). In some situations, herbicides can 

be used with a lower amount than the recommended and still have the ability to efficiently control weeds 

(Kudsk and Strebig, 2003). In order to know the mutual effects of the crop and the weed, we must allow for 

appliance of different concentrations of the herbicide, which is of great importance both environmentally and 

economically. The proficiency of each herbicide is definitely related to the dose in which it is consumed [8]. 

Usually, the recommended dose for poisons is specified in such a way that the amount will both control weeds 

to a high level and also have acceptable and assured outcomes  in different situations [14]. Production 

companies of the poisons, even when they are in bad production conditions, recommend increasing the dosages 

in order to attain assurance of the results of consuming herbicides. In any case, herbicides don‟t always need to 

be consumed with the complete dose, and the dosage can differ according to the type of weed, density, growth 

stage, and environmental conditions [10]. 

 

 
 

Fig. 11: comparing the average biological performances of the types of cotton. 

 

 
 

Fig. 12: Comparing the average biological performances of cotton in different doses of herbicide. 
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