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Abstract 

Sugar Beet (Beta vulgaris L.) is considered as the second most important crop in the world after 

sugar cane in sugar production. Weed competition is considered one of the major constrains to 

achieve maximum sugar beet yield. The objective of this study was to evaluate the efficacy and 

selectivity of the herbicide S-metolachlor for weed control and their effect on sugar beet growth 

and yield. A field experiment was conducted during 2017/18 winter season at the experimental 

farm, Faculty of agricultural Sciences Gezira University, Sudan. The herbicide S-metolachlor 

(Dual Gold 96% EC) at two rates (1.92 and 2.4 kg a.i./ha) was applied as per-sowing, two weeks 

before planting and irrigated immediately after application. Hand weeded and un-wedded 

treatments were added as controls. The treatments were arranged in a randomized complete 

block design in 4 replicates. Data were subjected to analysis of variance (ANOVA) procedure (P 

≤ 0.05). Significant means were separated using Duncan's Multiple Range test (DMRT). The 

herbicide treatments S-metolachlor at the rate of 1.92 and 2.4 kg a.i./ha exhibited slight 

phytotoxicity on sugar beet plant. S-metolachlor at the two rates tested gave 77-79.5% grass 

weed control and 52-53% broadleaved weed control. The herbicide treatments significantly 

increased the root length, root diameter and root weight of sugar beet as compared to un-weeded 

check. S-metolachlor at the two rates tested gave significantly high root weight compared to un-

weeded check. The herbicide treatments increased the gross sugar yield. S-metolachlor at 1.92 

and 2.4 kg a.i./ha gave significantly high gross sugar yield (0.95 – 1.22 ton/ha) compared to 0.15 

kg/ha gross sugar yield of the un-weeded control. It could be concluded that S-metolachlor at 

1.92 kg a.i./ha could be used for weed control in sugar beet to be applied and immediately 

irrigated two weeks before sowing of sugar beet. Further studies are needed to confirm their 

safety and inclusion in a management program. 
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Introduction 

Sugar beet (Beta vulgaris L.), belongs to the 

family Chenopodiaceae, is considered as one 

of the promising sugar crops in Sudan. It is 

the second crop after sugarcane for sugar 

production. It can be grown in irrigated 

schemes of the Sudan. Sugar beet plants are 

characterized by their slow rate of growth 
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during the early stages from emergence to 

thinning time. The presence of weeds during 

the entire growing season decreased sugar 

beet root yield by 61.2%-92.9% (Salehi et al, 

2006). Sugar beet is weak in competing with 

emerging weeds until it has at least 8 true 

leaves (May, 2001). Competition between 

sugar beet and annual weeds could be 

responsible for sugar yield reductions of 25-

100% (Poorazar and Ghadiri, 2001).Weeds 

are known to cause crop yield losses, reduce 

harvesting efficiency, reduce quality of the 

harvest product and perhaps harbor insects 

and diseases that may harm the crop. Yield 

losses due to are of the greatest concern and 

have been predicted using early season 

assessments of the weed population such as 

weed seedling density, relative time of 

emergence, weed pressure, and relative leaf 

area (Schwizer and May, 1993; Dieleman 

and Mortensen, 1998). 

Approximately, 70% of weed species in 

sugar beet fields are mainly broadleaf annual 

such as redroot pigweed (Amaranthus 

retroflexus L.) (Weaver and Williams, 1980; 

Schwizer and May, 1993; Heidari et al., 

2007). Weeds such as redroot pigweed and 

fat-hen (Chenopodium album L.) can be 

taller than the crop canopy. Weeds that 

emerge 8 weeks after sowing, and 

particularly after the sugar beet plants have 

eight or more leaves, are less likely to affect 

yield (Scott et al., 1979). 

Weed control is an essential component of 

productive agriculture. Herbicides are the 

primary tool to manage weeds. The range of 

weed species controlled by each herbicide is 

also limited (Lajos and Lajos, 2000). For 

high efficacy of chemical method, the timing 

of application is very important. Weeds 

should be at cotyledon stage to ensure 

successful weed control (Dale and Renner, 

2005; Dale et al., 2005). The most popular 

active herbicides applied so far for weed 

control in sugar beet are phenmedipham, 

metamitron, ethofumesate, desmedipham, 

triflusulfuron-methyl, lenacil, clopyralidand 

chloredazone (May, 2001; Wilson et al., 

2005; Deveikyte and Seibutis, 2006). 

Triflusulfuron-methyl is selective for the 

control of annul and perennial broad-leaved 

weeds and grasses in sugar beet when applied 

at low rates. Chloredazone is used 

extensively for broad-leaved weed control in 

sugar beet. Field observations indicated that 

weed emergence commenced 30 days after 

the application of a reduced dose of 1.3 kg 

ha
-1

Chloredazone (Majidi et al., 2011).  

Since sugar beet, is a temperate crop, grown 

in warm climate of the Sudan, and is a slow 

growing crop is vulnerable to severe weed 

competition.  It is also sown in widely spaced 

rows of 80cm distance providing a large 

surface area for weeds to germinate and 

grow. When sugar beets are cultivated 

without any weed control measure, sugar 

yield losses can reach up to 95% (Petersen, 

2003).The highest cost of hand weeding and 

their damaging effect on sugar beet plants 

showed that using herbicides is more 

economic practice. The chemicals so far 

applied on sugar beet are not satisfactory 

with the exception of roundup. Moreover, 

most tested herbicides for weed control in 

sugar beet in Sudan were phytotoxic to the 

crop. Therefore, there in a need to look for 

optimum time of application of herbicides 

which are efficient in control of weed and 

safe to the crop. Therefore, this research was 

designed to study efficacy and selectivity of 

S-metolachlor for weed control in sugar beet 

(Beta vulgaris L.), Gezira State, Sudan. 

Materials and Methods 

Experimental site 

A field experiment was conducted in the 

season 2017/18 at the Experimental Farm of 

the Faculty of Agricultural Sciences, 
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University of Gezira, Wad Medani, Sudan. 

Latitude 14° 06´N, longitude 33° 38´E and 

altitude 407 masl. The area is characterized 

by hot-semi arid climate. The soil of the 

experimental site is typical haplusten, line 

semctitic, isophyperthemic with PH 9.5-8.5 

(Adam personal communication).  

Field methods 

Land preparation was done by disc 

ploughing, harrowing and leveling, in 

October 20, 2017. Furrows were opened at 

80 cm apart. The experiment was laid out in 

a randomized complete block design with 6 

treatments and 4 replicates. The experimental 

plots consisted of 5 rows, each 5 m long. The 

herbicide S-metolachlor (Pendico50% EC) at 

two rates; 1.92 and 2.4 kg a.i./ha was tested 

as pre-sowing treatments. The Un-weeded 

(U) and Hand-weeded (H) treatments were 

also included. Hand weeding was done 

manually whereby emerging weeds removed 

by hand biweekly. The herbicides were 

applied in October 20, 2017 using a knapsack 

sprayer calibrated to deliver 357.1 l/ha. 

Irrigation was given immediately after 

herbicides application. Sugar beet seeds, 

variety Linard, were planted two weeks after 

irrigation. The seeds were sown manually by 

placing 2-3 seeds/hole in 15 cm spacing. 

Irrigation was then given biweekly. Urea 

fertilizer at the rate of 119.1 kg/ ha was 

applied 30 days after planting. Thinning was 

done in 15 days after planting to one plant 

per hole.   

Data collection 

Seedling emergence and phytotoxicity 

parameters 

Seedling emergence %  

  The number of emerged sugar beet 

seedlings was counted in the three middle 

rows, two week after planting. Then, the 

seedling emergence percent was calculated 

by the following formula           

: 

 

Phytotoxicity 

The injury due to herbicide treatments 

described as phytotoxicity was estimated 

visually at 4 and 8 weeks after emergence. 

The phytotoxicity effect was described using 

the visual rating scale 0-5. Where; 0 = 

healthy plant, 1 - 2 = slight phytotoxicity, 3 - 

4 = moderate phytotoxicity and 5 = high 

phytotoxicity or dead plant. 

Weed parameters 

Weed count % 

The effects of herbicides treatments on 

weeds; annual grasses, annual broadleaf and 

total weed control % were assessed by 

counting total and individual weed species in 

1 m² (125×80cm) at 4 and 8 week after 

sowing (WAS). The percent weed control 

was calculated according to the flowing 

formula:  

Where; Wx = number of individual weeds in 

the un-weeded control and Wy = number of 

individual weeds in the treatment. 

Weed ground cover 

The percentage weed ground cover was 

estimated visually. Each plot was assigned as 

ground cover percentage.    

Crop parameters 

 Sugar beet was harvested 5 months after 

planting to assess the sugar beet growth and 

yield characteristics. The yield included the 

quantity and quality characteristics. 

Sugar beet growth characteristics 
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To assess sugar beet growth characteristics, 

10 plants were harvested randomly from each 

plot. The number of leaves/plant was counted 

and root length and root diameter were 

measured using verinier. Then, the leaf fresh 

weight in g/plant and root weight in g/plant 

were determined. 

Sugar beet yield characteristics 

The yield quantity was determined by 

measuring the top yield (ton/ha), root yield 

(ton/ha) and gross sugar yield (kg/ha). While 

the yield quality was determined (at Al 

Gunied Sugar Factory, Gezira State, Sudan) 

by measuring the following parameters: 

Total Soluble Solids (T.S.S) % (Brix %): It 

was determined using hand Briximeter 

device. 

Sucrose %: It was determined using the 

Standard Densimetric Device.  

Purity %: It was calculated using the 

following formula: 

 

Gross sugar yield (kg / ha): It was then 

calculated using the following 

formula:

 

Data analysis 
Collected data were subjected to analysis of 

variance (ANOVA) procedure (P ≤ 0.05). 

Significant means were separated using 

Duncan's Multiple Range test (DMRT). The 

statistical analysis was done using the 

Software MSTAT. 

Results  

Effect of the herbicide on seedling 

emergence and phytotoxicity 

Effect of the herbicide on seedling 

emergence 

The results showed that the herbicide S-

metolachlor at rate of 1.92 kg a.i./ha and 2.4 

kg a.i./ha gave high seedling emergence in 

sugar beet crop and the seedling emergence 

was 92.5 % and 87.3 %, respectively (Table 

1). S-metolachlor at rate of 1.92 kg a.i./ha 

significantly (P ≤ 0.05) gave high seedling 

emergence compared to hand-weeded control 

(100%), while S-metolachlor at rate of 2.40 

kg a.i./ha significantly reduced the seedling 

emergence compared to the hand-weeded 

control. However, there was no significant 

difference in the seedling emergence between 

the two rates of the herbicide. 

Effect of the herbicide on phytotoxicity 

The results showed that S-metolachlor at the 

two rates tested, 1.92 kg a.i./ha and 2.4 kg 

a.i./ha, gave slight phytotoxicity (scale 1) in 

sugar beet plants (Table 1).  

Effect of the herbicide on weed control 

Effect of the herbicide on grasses weeds 

control 

The results showed that S-metolachlor at the 

two rates tested significantly (P ≤ 0.05) 

reduced grass weeds infestation as compared 

to un-weeded check (Table 2). The herbicide 

at 1.92 kg a.i./ha and 2.40 kg a.i./ha gave 

77.0% and 79.5% grass weed control, 

respectively. There were no significant 

differences between the two herbicide rates. 

The grass weed controlled include; Sorghums 

sudanensis, Echinochloa colon, Brachiaria 

eruciformis, and Eragrostis megatachya. 

Effect of the herbicide on broadleaf weeds 

control 
The results showed that S-metolachlor at the 

two rates tested significantly (P ≤ 0.05) 

reduced broadleaf weeds infestation as 

compared to un-weeded check (Table 2). S-

metolachlor at 1.92 kg a.i./ha and 2.40 kg 

a.i./ha gave 52.0% and 53.0% % broadleaf 

weed control, respectively. There were no 

significant differences between the two 

herbicide treatments. The broadleaf weeds 

controlled include; Ipomoea cordofana, 
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Digera muricata, Sonchus cornutus and 

Amarthus  yiridis. 

Effect of the herbicide on total weeds 

control 
The results showed that S-metolachlor at the 

two rates tested significantly (P ≤ 0.05) 

reduced total weed infestation as compared 

to un-weeded check (Table 2). S-metolachlor 

at 1.92 kg a.i./ha and 2.40 kg a.i./ha gave 

64.5% and 66.3% total weed control, 

respectively. There were no significant 

differences between the two herbicide 

treatments. The total weeds controlled 

include; Ipomoea cordofana, Digera 

muricata, Sonchus cornutus, Amarthus 

yiridis, Sorghum sudanens, Cynodon 

dactylon, Echinochloa colon, Brachiaria 

eruciformis and Eragrostis megatachya. 

Effect of the herbicide on weed ground 

coverage %  

The results showed that S-metolachlor at the 

two rates tested significantly (P ≤ 0.05) 

reduced weed ground coverage as compared 

to un-weeded check (Table 2). S-metolachlor 

at 1.92 kg a.i./ha and 2.40 kg a.i./ha gave 

35.5% and 33.8% weed ground coverage, 

respectively. There were no significant 

differences between the two herbicide 

treatments. 

Effect of the herbicide on sugar beet crop 

Effect of the herbicide on sugar beet 

growth 

Effect of the herbicide on number of 

leaves  

Weed competition significantly reduced the 

number of leaves in the sugar beet by 58.5% 

compared to the weed free control (Table 3). 

The high number of leaves/plant (26.27) was 

obtained from the application of S-

metolachlor at 1.92 kg a.i./ha and the low 

number of leaves/plant (24.58) of sugar beet 

were obtained from the application of S-

metolachlor at 2.40 kg a.i./ha. Both were 

significantly higher than that of the un-

weeded control (12 leaves/plant). There were 

significant differences between the two 

herbicide treatments. 

 

Effect of the herbicide on root length 

The results revealed that the herbicide at the 

two rates tested significantly (P ≤ 0.05) 

increased sugar beet root length compared to 

the un-weeded control (Table 3). The high 

root length (35.2 cm)  in the herbicides 

treatments was obtained from the application 

of S-metolachlor at 1.92 kg a.i./ha and the 

low root length (34.5 cm) of sugar beet were 

obtained from the application of S-

metolachlor at 2.40 kg a.i./ha, compared to 

the un-weeded control (15 cm). Unrestricted 

weed growth significantly increased sugar 

beet root length by 60%. 

Effect of the herbicide on root diameter 

Sugar beet root diameter was significantly (P 

≤ 0.05) reduced by 75% in the un-weeded 

control treatment compared to the hand 

weeded control (Table 3). The large root 

diameter (8.7 cm) was obtained from the 

application of S-metolachlor at 1.92 kg 

a.i./ha and the small root diameter (7.7 cm) 

of sugar beet were obtained from the 

application of S-metolachlor at 2.40 kg 

a.i./ha and both were significantly higher 

than that obtained in the un-weeded control 

(2.6 cm). 

Effect of the herbicide on leaf fresh weight 

Unrestricted weed competition reduced leaf 

fresh weight by 93% compared to the hand-

weeded control (Table 3). The result showed 

that the high leaf fresh weight (0.149 g/plant) 

was obtained from the application of S-

metolachlor at 1.92 kg a.i./ha and the low 

leaf fresh weight (0.143 g/leaf) of sugar beet 

was obtained from the application of S-

metolachlor at 2.40 kg a.i./ha. Both were 

significantly higher than the un-weeded 
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control (0.015 g/leaf) and there were 

significant differences between them. 

Effect of the herbicide on root fresh 

weight 

Sugar beet root growth was significantly (P ≤ 

0.05) reduced by 93% in the un-weeded 

control compared with the weeded control 

(Table 3). In general, herbicide treatments 

significantly increased sugar beet root yield 

compared to un-weeded. The high root 

weight of 0.700 g / plant was obtained from 

the application of S-metolachlor at 1.92 kg 

a.i./ha and the low root weight 0.602 g / plant 

was obtained from the application of S-

metolachlor  at 2.40 kg a.i./ha, both were 

significantly higher than of un-weeded 

control 0.(0.061g) and comparable to hand 

weeded treatment (0.808 g / plant). 

Effect of the herbicide on sugar beet yield 

Effect of the herbicide on the yield 

quantity 

Top yield (ton/ha)  

Top yield of the un-weeded control was 

significantly (P ≤ 0.05) decreased by 83% 

compared to the hand weeded control (Table 

4). The high top yield (1.21 ton/ha) was 

obtained from the application of S-

metolachlor at 1.92 kg a.i./ha and the low top 

yield (0.95 ton./ha) of sugar beet was 

obtained from the application of S-

metolachlor at 2.40 kg a.i./ha. Both were 

significantly higher than that of un-weeded 

control (0.49 ton/ha). 

Root yield (ton/ ha) 

Unrestricted weed competition reduced root 

yield of the un-weeded control by 90% 

compared to the weeded control (Table 4). 

The result also showed that the high root 

yield (7.0 ton/ha) was obtained from the 

application of S-metolachlor at 1.92 kg 

a.i./ha and low root yield (6.00 ton./ha) of 

sugar beet root yield were obtained from the 

application of S-metolachlor at 2.40 kg 

a.i./ha, both were significantly (P ≤ 0.05) 

higher than that of the un-weeded control 

(1.57 ton/ha) and comparable to hand weeded 

treatment (8.00 ton/ha). 

Gross sugar yield (kg/ ha) 
The result showed that the high gross sugar 

yield (1.21 kg /ha) was obtained from the 

application by S-metolachlor at 1.92 kg 

a.i./ha and the low gross sugar yield (0.95 

kg/ha) was obtained from the application of 

S-metolachlor at 2.40 kg a.i/ha (Table 4).  

Both were significantly higher than that un-

weeded control (0.150 kg /ha) and 

comparable to hand weeded treatment (1.43 

kg/ha). 

Effect of the herbicide on the yield quality 

Sucrose % 

The result revealed that the herbicide 

treatments significantly (P ≤ 0.05) reduced 

sugar beet sucrose % as compared to hand-

weeded (Table 5). However, S-metolachlor at 

1.92-2.40 kg a.i./ha gave significantly high 

sucrose % as compared to un-weeded check. 

With the highest sucrose % in response to S-

metolachlor at 1.92 kg a.i./ha. 

Total soluble solids (T.S.S. %) 

The total soluble solids (T.S.S. %) increased 

significantly (P ≤ 0.05) in response to 

herbicide application compared to un-weeded 

control (Table 5). S-metolachlor at the two 

rates tested (1.92–2.40 kg a.i./ha) gave 17.8-

18.0% in comparison with un-weeded control 

(9.5%). There were significant differences 

between the two herbicide treatments.  

Purity % 

The purity% increased significantly (P ≤ 

0.05) in response to herbicide application 

(Table 5). S-metolachlor at the two rats 

tested (1.92 – 2.40 kg a.i./ha) gave 89.5-

96.4% and they were significantly different 

as compared with un-weeded control 

(47.4%). However, there were no significant 

differences between the two herbicide 

treatments compared to hand weeded control. 

Discussions 
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In general, the results obtained in this study 

showed that weed infestation for the whole 

season in sugar beet caused significant 

reduction in growth and yield of sugar beet 

crop compared to hand-weeded control. 

These findings agreed with Poorazar and 

Ghadiri, (2001) who reported that 

competition between sugar beet and annual 

weeds could be responsible for sugar yield 

reductions of 25-100%.  

The herbicide S-metolachlor at 1.92 - 2.4 kg 

a.i./ha gave high seedling emergence (87 – 

93%) in sugar beet crop, although they were 

slightly phytotoxic the plants. S-metolachlor 

was reported to injure sugar beet plant. 

Bollman and Sprague, (2007) tested the 

tolerance of 12 varieties of sugar beet to 

herbicides. They reported that the pre-

emergence application of S-metolachlor 

reduced sugar beet density when rain fall 

occurred within 7 days of the pre-emergence 

application. Most tested herbicides for weed 

control in sugar beet in Sudan were 

phytotoxic to the crop. To minimize the 

phytotoxicity the tested herbicides in this 

study were applied pre-sowing and the plots 

were irrigated twice before planting sugar 

beet. Therefore, the herbicide S-metolachlor 

at 1.92 and 2.4 kg a.i./ha applied pre-sowing 

were slightly phytotoxic on sugar beet plant. 

This could be attributed to dilution caused by 

leaching of the herbicide from the soil 

surface. Elżbieta Wołejko, (2017)  reported 

that the dissipation of S-metolachlor in the 

alkaline soil was the slowest between the 2 
nd

 

and 7 
th

 days, while that in the acidic soil was 

between the 5 
th 

and 11 
th

 days, and the 

dissipation of herbicide was approx. from 3 

to 11% and from 1 to 12%, respectively. 

The results showed that S-metolachlor at the 

two rates tested significantly reduced grass 

weeds (84%), broadleaf weeds (53 %), total 

weeds control (66%) and weed ground 

coverage (36%) as compared to un- weeded 

check. S-metolachlor as Dual Gold was 

recommended as pre emergence treatment for 

weed control in sugar beet at the rate of 2-2.5 

kg /ha in Pakistan (PARC). S-metolachlor is 

a chloroacetamide herbicide that controls a 

broad spectrum of grass and broad-leaf 

weeds. This herbicide is applied pre-

emergence to red beet and weeds and kills 

weeds as they germinate, making it a useful 

tool for the control of weeds during the 

critical period of red beet. S-

metolachlor provides control of several 

species, including redroot pigweed and green 

foxtail (Senseman, 2007). S-metolachlor is 

a selective herbicide, absorbed 

predominantly by the hypocotyls and shoots 

and inhibits germination. S-metolachlor is 

used to control of annual grasses such as 

Echinochloa, Digitaria, Setaria, Brachiaria, 

Panicum, and Cyperus and some broad-

leaved weeds such as Amaranthus, Capsella 

and Portulaca in maize, sorghum, cotton, 

sugar beet, fodder beet, sugar cane, potatoes, 

soya beans, peanuts, sunflowers, various 

vegetables and pulse crops. It is applied as a 

pre-plant incorporated, pre-emergence or 

early post-emergence, at 0.8-1.6 kg/ha. It is 

often used in combination with broad-leaved 

herbicides, to extend spectrum of activity 

(Heydens, et al., 2010). 

The result showed that high sugar beet 

growth and yield was obtained from the 

application of S-metolachlor at 1.92 kg 

a.i./ha and the low growth and yield was 

obtained from the application of S-

metolachlor at 2.40 kg a.i./ha. They were 

significantly higher than that un-weeded 

control and often and comparable to hand 

weeded treatment. The high top yield (1.48 

ton/ha), root yield (7.0 ton/ha) and gross 

sugar yield (1.21 kg /ha) and was obtained 

from the application of S-metolachlor at 1.92 

kg a.i./ha. It was significantly higher than 

that of the un-weeded control and 
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comparable to hand weeded treatment.  

These results were in agreement of that 

reported by Maher, (2013) who found that 

the highest root diameter was obtained when 

sugar beet was weed free the whole season 

and the lowest root diameter was obtained 

from weed infestation for whole season. This 

could be due to the effect of herbicide 

treatment in controlling weeds and thus 

reducing the competitive effects of weeds on 

sugar beet growth and yield. In general, there 

were no significant differences in efficacy 

and selectivity between the two herbicide 

rates. 

Conclusion 

The results showed that the S-metolachlor at 

1.92 and 2.4 kg a.i./ha was relatively safe as 

it causes slight phytotoxicity to sugar beet 

when applied two weeks before crop sowing. 

It was considerably controlled grassy weeds 

in sugar beet and hence the sugar beet yield 

was increased compared to the un-weeded 

control. Therefore, It possible to use S-

metolachlor effectively, selectivity and safely 

to minimize weed infestation in sugar beet 

two week before sowing the crop where the 

crop.  

 

References 

Bollman, S. L. and Sprague, C. L. (2007). 

Optimizing S-Metolachlor and 

Dimethenamid-P in Sugar beet 

microrate treatment spp. weed 

technology, 1054-163. 

Dale, T. M., McGrath, J. M. and Renner, K. 

A. (2005). Response of sugar beet 

varieties and populations to post 

emergence herbicides. Journal of 

Sugar Beet Research, 42:119-126. 

Dale, T. M. and Renner, K. A. (2005). 

Timing of post emergence micro-rate 

application sbased on growing degree 

days in sugar beet. Journal of Sugar 

Beet Research, 42: 87-102. 

Deveikyte, I. (2005). Sensitivity of 

Tripleurospermum perforatum and 

Chenopodium Album on low rates of 

phenmedipham, desmedipham, 

etofumesate, metamitron and 

chloridazon. Lucrari Stiintifice, 

Universitatea de Stiinte Agricole Si 

Medicina Veterinara "Ion Ionescu de 

la Brad" Iasi, Seria Agronomie, 

Romania, (Abstract) (48): 386-392. 

Dieleman, J.A. and Mortensen, D.A. (1998). 

Influence of weed biology and 

ecology on development of reduced 

dose strategies for integrated weed 

management. 

Heidari, G. H., Dabbagh, M. A., Javanshir, 

A., RahimzadehKhoie, F. and 

Moghaddam, M. (2007). Influence of 

redroot pigweed (Amaranthus 

retroflexus L.) emergence time and 

density on yield and quality of two 

sugar beet cultivars. Journal of Food 

Agriculture and Environment, 5: 261-

266. 

Heydens, W. F., Lamb, I. C. and Wilson, A. 

G. E. (2010). Chloracetanilides. In: 

Handbook of Pesticide Toxicology. 

Third Edition. Pages 1753-1769. 

https://doi.org/10.1016/C2009-1-

03818-0. 

Lajos, K. and Lajos, M. (2000). Weed 

control with reduced herbicide 

applications in sugar beets Hungary. 



SUST Journal of Agricultural and Veterinary Sciences (SJAVS)  

Vol. 12 No.( 2) 

December  2020 

 

58 
SUST Journal of Agricultural and Veterinary Sciences (SJAVS)                    Vol 12. No. 2 December  (2012)            

ISSN (text): 1858-6724                                                                                              e-ISSN (online): 1858 6775 

 
 

Journal Plant Disease and 

Protection, 7: 623–627. 

Maher, O. (2013). Determination of critical 

period of weed Competition with 

sugar beet (Beta vulgaris L.) and 

weed control, Department of 

Agronomy Faculty of Agriculture 

Assiut University.pp.63. 

Majidi, M., Heidari, G. and Mohammadi, K. 

(2011).Management of broad- leaved 

Weeds by combination of herbicides 

in sugar beet production. Advances in 

Environmental Biology, 5 (10): 3302-

3306. 

May, M. (2001). Crop protection in sugar 

beet. Pesticide Outlook, 12: 188-191. 

Petersen, J. (2003). A review on weed 

control in sugar beet: from tolerance 

zero to period threshold. In Derjit 

(ed): Weed biology and Management. 

Kluwer Academic Publishers, 

Dordrecht, 467-483. 

Poorazar, R. and Ghadiri, H. 

(2001).Competition of wild oat 

(Avena fatua L.) with three wheat 

(Triticum aestivum L.) cultivars in 

greenhouse: Plant density effect. Iran. 

Iranian Journal of Crop Science, 3: 

59-72. 

Salehi, F, Esfandiari, H. and Mashhadi, H. R.  

(2006). Critical period of weed 

control in sugar beet in Shaheekord 

Region. Iranian J. of weed Scienece., 

2 (2): 1-12.  

Schwizer, E.E. and May, M.J. (1993). Weeds 

and weed control. In Cooke, D.A. and 

Scott, R.K. (eds). The Sugar Beet 

Crop: Science into Practice. Chapman 

and Hall, London: 485-519. 

Scott, R.K., Wilcockson, S.J. and Moisey, 

F.R. (1979). The effects of time of 

weed removal on growth and yield of 

sugar beet. Agriculture Science, 93: 

693–709.  

Senseman S. A. (2007). Herbicide handbook. 

9th ed. Weed Science Society of 

America, Champaign, IL. 458 pp. 

Weaver, S.E. and Williams, E.L. (1980). The 

biology of Canadian weeds 

Amaranthus hybridus(retro flexus L)., 

(Amaranthu spowellii S). Wats. and 

(Amaranthus hybridus L.) Canadian 

Journal of Plant Science, 60:1215–

1234.  

Wilson, R.G., Smith, J.A. and Yonts, C.D. 

(2005). Repeated reduced rates of 

broadleaf herbicides in combination 

with methylated seed oil for post 

emergence weed control in sugar beet 

(Beta vulgaris L,). Journal of Weed 

Technology, 19: 855–860

 



SUST Journal of Agricultural and Veterinary Sciences (SJAVS)  

Vol. 12 No.( 2) 

December  2020 

 

59 
SUST Journal of Agricultural and Veterinary Sciences (SJAVS)                    Vol 12. No. 2 December  (2012)            

ISSN (text): 1858-6724                                                                                              e-ISSN (online): 1858 6775 

 
 

Table 1. Effect of the herbicide on seedling emergence and phytotoxicity of sugar beet crop 

Treatments Seedling emergence 

% 
Phytotoxicity scale (0-5) 

S-metolachlor at 1.92 kg a.i/ha 92.50 ab 1.00  

S-metolachlor at 2.40 kg a.i/ha 87.25 b 1.00  

Hand weeded control 100.0 a 0.00  

Un-weeded control 100.0a 0.00  

SE± 0.87  

CV% 10.94%  

* Where; 0 = healthy plant, 1 - 2 = slight phytotoxicity, 3 - 4 = moderate phytotoxicity and 5 = high phytotoxicity or 

dead plant 

** Means in the same column followed by the same letter(s) are not significantly (P ≤ 0.05) different according by 

Duncan's Multiple Range test.   

Table 2. Effect of the herbicide on control percentage of annual grasses, annual broadleaf, total 

weed control and weeds ground cover  

Treatments Control % Weeds coverage 

% Grass weeds Broad leaved 

weeds 

Total weeds 

S-metolachlor at 

1.92 kg a.i/ha 

77.00 b 52.00 b 64.50 b 35.50 b 

S-metolachlor at 

2.40 kg a.i/ha 

79.50 b 53.00 b 66.25 b 33.75 b 

Hand weeded 

control 

100.0 a 100.0 a 100.0 a 0.00 c 

Un-weeded control 0.00 c 0.00 c 0.00 c 100.0 a 

SE± 1.09 4.47 1.68 0.76 

CV% 3.10 % 9.25  % 5.44 % 4.01 % 

* Means in the same column followed by the same letter(s) are not significantly (P ≤ 0.05) different according by 

Duncan's Multiple Range test.   

  

  

Table 3. Effect of the herbicide on some growth characteristics of sugar beet 

Treatments Number  

of leaves  

Root 

length  

(cm)  

Root 

diameter  

(cm)  

Leaf 

fresh  

weight (g)  

Root  fresh 

weight (g) 

S-metolachlor at 1.92 

kg a.i/ha 

26.27 b 35.20 b 8.72 b 0.149 b 0.700 ab 

S-metolachlor at 2.40 

kg a.i/ha 

24.58 c 34.53 b 7.65 c 0.143 b 0.602 abc 

Hand weeded control 28.90 a 37.83 a 10.48 a 0.213 a 0.808 a 

Un-weeded control 12.00 d 15.00 c 2.625 d 0.015 c 0.061 d 

SE± 0.35 0.29 0.19 0.01 0.02 

CV% 3.03% 3.49% 5.23% 9.65% 9.00% 
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* Means in the same column followed by the same letter(s) are not significantly (P ≤ 0.05) 

different according by Duncan's Multiple Range test.   
Table 4. Effect of the herbicide on sugar beet  

Gross sugar 

yield (kg/ha) 

Root yield 

(ton/ha) 

Top yield 

(ton/ha) 

Treatments  

1.21 ab 7.00 a 1.48 b S-metolachlor at 1.92 kg a.i/ha 

0.95 abc 6.00 ab 1.42 b S-metolachlor at 2.40 kg a.i/ha 

1.43 a 8.00 a 2.01 a Hand weeded control 

0.150 d 1.57 c 0.49 c Un-weeded control 

0.04 0.24 0.06 SE± 

%9.67  9.30 % 8.65 % CV% 

* Means in the same column followed by the same letter(s) are not significantly (P ≤ 0.05) different according by 

Duncan's Multiple Range test.   

 

Table 5. Effect of the herbicide on the yield quality of sugar beet quality  

Purity % T.S.S % (Brix) Sucrose % (Pol) Treatments  

96.36 a 18.00 b 17.38 b S-metolachlor at 1.92 kg a.i/ha 

 89.46 ab 17.75 c 15.88 c S-metolachlor at 2.40 kg a.i/ha 

97.25 a 19.00 a 18.50 a Hand weeded control 

47.36 c 9.50 d 4.50 d Un-weeded control 

2.33 1.13 0.45 SE± 

5.77 % 13.92 % 6.11 % CV% 

* Means in the same column followed by the same letter(s) are not significantly different according by Duncan's 

Multiple Range test.   
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 الدكر، ولاية الجزيرة، الدودان لمكافحة الأعذاب في بنجر ميتولاكمورS- فعالية واختيارية مبيد

2الله بلال دفع الله عوض 2ومحمد سعيد زروق  1احمد محمد يعقوب
* 

 إدارة وقاية الشباتات، وزارة الدراعة والسهارد الطبيعية، ولاية شسال دارفهر، الدهدان. .1
 كمية العمهم الدراعية، جامعة الجديخة، واد مجني، الدهدان. قدم وقاية السحاصيل، .2

 249111992213+* تمفهن السؤلف لمتخاسل: 
 awadna@uofg.edu.sd;   awadna@hotmail.com البخيج الالكتخوني:

 المدتخمص
( ثاني أىم محرهل في العالم بعج قرب الدكخ في إنتاج الدكخ. تعتبخ مشافدة .Beta vulgaris Lالدكخ ) شجخب  يعتبخ

الدكخ. صسست ىحه الجراسة بيجف تقييم  الاعذاب واحجة من العقبات الخئيدية في مشع تحقيق الحج الأقرى من انتاج بشجخ
عمى الانتاجية في محرهل بشجخالدكخ. اجخيت  حة الاعذاب والتأثيخفي مكاف ،فعالية واختيارية مبيجي الأعذاب بشجيسيثالين

-. استخجمت مبيجات الأعذاب ، الدهدانفي السدرعة التجخيبية بجامعة الجديخة 18/2017 خلال مهسم الذتاءحقمية تجخبة 
Sدراعة باسبهعين كسعاممة وريو قبل ال السبيج اكجم مادة فعالة / ىكتار. تم تطبيق ىح 2.2و 21.1بسعجل تطبيق  ميتهلاكمهر

قبل الدراعة. اضيفت معاممة الازالة اليجوية للاعذاب وبجون ازالة للأعذاب كذاىج. صسست التجخبة بشظام القطاعات العذهائية 
. تم فرل الستهسطات السعشهية باستخجام (P ≤ 0.05)( ANOVAأخزعت البيانات لتحميل التباين )الكاممة باربعة مكخرات. 

وضحت الشتائج ان جخعتي مبيج الاعذاب بشجيسيثالين ذات اثخ سام ضعيف عمي نباتات بشجخ ن متعجد السجى. أاختبار دنك
% للاعذاب 71 -77بجخعتيو ندبة مكافحة ميتهلاكمهرS-عطى مبيج أ الدكخ. كسا ثبت فعاليتيا في مكافحة الاعذاب وقج 

ة بسبيجات الاعذاب السدتخجمة الي زيادة معشهية في طهل % لعخيزة الاوراق عمى التهالي. أدت السعامم2 -22الشجيمية و
 ميتهلاكمهرS-الجحر وقطخه ووزنو مقارنة بالذاىج الحي تخكت فيو الأعذاب طهل مهسم الشسه. كسا أعطت السعاممة بسبيج 
سعاممة بسبيج بالجخعتين السدتخجمتين زيادة معشهية في وزن جحر بشجخ الدكخ مقارنة بالسعاملات الأخخى. كسا نتج عن ال

كجم مادة فعالة /   2.2و  1.12بسعجل  ميتهلاكمهرS-الأعذاب زيادة كبيخة في اجسالي انتاج الدكخ، وباستخجام مبيج  
ما بين الاجسالية لميكتار كانت الديادة في اجسالي انتاج الدكخ معشهية مقارنة بالسعاملات الاخخي حيث تخاوحت الانتاجية 

يدتشتج أنو يسكن /ىكتار في الذاىج غيخ السعامل. كجم 0.12 الاجسالية شسا كانت الانتاجية/ىكتار. بيكجم 0.12-1.22
ن يتم تطبيق أ ىعم ،بشجخ الدكخلسكافحة الأعذاب في  كجم مادة فعالة / لميكتار  1.12بسعجل  ميتهلاكمهرS-مبيج  استخجام

اك حاجو ممحو لاجخاء مديج من التجارب لزسان سلامة ن ىشأالا . السبيج والخي قبل اسبهعين من مهاعيج زراعة بشجخ الدكخ
 السحرهل والتاكج من خمه السشتج من متبقيات السبيج.
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