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ABSTRACT: 

      Field experiments were carried out on sugarcane Saccharum officinarum L. in the 

fields of the general company for industrial crops,  Dhuluiya (within the central region of 

Iraq) during the years 2001-2002 and 2002-2003 to evaluate the efficacy of herbicides 

added at the beginning of tillers stage for weed control , improvement of sugar yield and 

quality of sugarcane (cultivar: Co196). Randomized complete block design was used with 

four replications . The treatments included four herbicides, viz. fluazifop-butyl, Chevalier 

(mesosulfuron + iodosulfuron), glyphosate and paraquat, and weedy check (control) . The 

results indicated that the use of all herbicides achieved increase in weed control, 

improvement of sugar yield and quality of sugarcane. So that the use of paraquate has led 

to highest increase in percentage of weed control (89.12 and 85.90 %) with achieve 

highest in percentage of inhibition in dry weight of weeds (91.22 and 86.40 %) for both 

years respectively , this results caused raise the sucrose percentage (14.89 and 14.58 %), 

purity (88.01 and 87.25 %) and improvement sugar yield (7.94 and 7.60 tonns/ ha) with 

an increase 83 % and 66 %  for both years respectively .   

Keywords : Sugarcane, Herbicides, Quality, Sugar yield, Weed.  

 

تقييم كفاءة انمبيذاث نمكافحت األدغال وتحسين حاصم انسكر واننوعيت نمحصول قصب انسكر اننامي في 

 منطقت انضهوعيت

 

 فائق توفيق انجهبي              نادر فهيح عهي آنمبارك                 

 

 انخالصت :

يذذع ى ذذص ل قذذ ا سقذذف  حقذذ ا شذذة   ذذ ا  حمذذايع  حصحلذذع ح   حطذذي   حقذذ حىيع شذذة ل   ذذع نفذذ ت ارذذحقل            

حت يذي   2003 – 2002و  2002 – 2001 حض  ىيع ) ض ن ظاوف  ح    ع  ح سذ ص لذن  حصذا   ال  ذلا  حقذ   ت 

و ح  ىيذذع ) يفذذح ا  ح ديذذا ت  ح ضذذحشع ى ذذا حا  ذذع لا  ذذع  حتفاىذذحت ح  حش ذذع  تحسذذحا  ح ا ش ذذع وا قذذين  حطذذ   حقذذ ا 

ال .  ستص   اق ي   ح  حىحت  حصم  ئيع  ح حل ع ححقحصع ل اق ت , اض  ت  ح صذحللت  قحصذع لديذا ت  CO196ط ف 

glyphosate  ,fluaziphop-butyl   ,Paraquate  ,Chevalier  ضذحشع  حذص لصحل ذع  ح  حقنذع control   حذاو (

 ح ديا ت سا  حت  حص ا  يق ز ذححا شذة ل حش ذع  تحسذحا وا قذين   ستخا م لديا ال .  شحقت  ح تحئج  حص     ستخا م ج يع

 ى ذذص نقذذيع ل حش ذذع حاحسذذحا  ح ا ش ذذع )   paraquate ح حطذذ  و ح  ىيذذع ح  قذذ ا سقذذف  حقذذ ا . وسذذا   ذذق لديذذا 

% ال ح ذل  حقذ تين  86.40و  91.22% ال لع ا  دق  ى ص نقدع اثديظ شة  حذ ز   حرذحف حاحسذحا )  85.90و  89.12
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 87.25و  88.01% ال ون ذحوا  حصقذيا )  14.58و  14.89 حت  حة . ه ه  ح تحئج سددت شة قشع نقدع  حق اوز ) ى ص 

%  ح ذل  حقذ تين  66%  و  83ه تحق ال  ح قذدع ز ذححا ح  ذت  /طن 7.60و  7.94% ال لع ا قين شة  حط   حق ا ) 

 ى ص  حت  حة .

 ,  حط   حق ا ,  حسحاسقف  حق ا , لديا ت , ن ىيع انكهماث انمفتاحيت : 

 

 

INTRODUCTION : 

        Sugarcane is the world's largest 

crop (FAO, 2010). In 2010, FAO-

estimates it was cultivated on about 23.8 

million hectares, in more than 90 

countries, with a worldwide harvest of 

1.69 billion tonnes. The main product of 

sugarcane is sucrose, which accumulates 

in the stalk internodes. Sucrose, 

extracted and purified in specialized mill 

factories, is used as raw material in 

human food industries or is fermented to 

produce ethanol.  

       Successful weed control is essential 

for economical sugarcane production. 

Weeds can reduce sugarcane yields by 

competing for moisture, nutrients, and 

light during the growing season (Qasem 

and Foy, 2001). Several weed species 

also serve as alternate hosts for disease 

and insect-pests. Weed control is most 

critical early in the season prior to 

sugarcane canopy closure over the inter-

row spaces. Heavy weed infestations can 

also interfere with sugarcane harvest by 

adding unnecessary harvesting expenses. 

A weed that is allowed to mature and 

produce seed will multiply weed control 

problems by being a source of seed bank 

replenishment and re-infestation in 

subsequent years (Bahadar et al, 2004). 

The competition depends upon the crop 

stand and weed population as well as 

competition period. The critical period of 

weed competition is the shortest time 

span during the crop growth when 

weeding results in highest economic 

returns. The initial period of crop-weed 

competition starts with beginning of 

interference from weeds and ends when 

crop covers 80% of soil. The length of 

critical period of crop-weed competition 

depends on the nature of crops, its 

competitive ability, variety, growth 

habit, field conditions and sowing 

technique. (Reddy and Reddi, 2002).  

       Herbicides to control weeds are 

essential to prevent weed competition 

and losses in sugarcane production. 

Sugarcane is most susceptible to weed 

competition during the first eight to ten 

weeks after cane emergence  (Kanchan 

Nainwal, 2009). 

       There are many compounds used for 

weed control in sugarcane crop. Results 

revealed that all the weed control 

methods significantly reduced weed flora 

and weed biomass as compared to weedy 

check (Singh et al., 2008). 

       In view of information recorded in 

foregoing paragraphs the present study 

was carried out to evaluate the efficacy 

of herbicides for the control of weeds, 

improvement of sugar yield and quality 

of sugarcane grown in Dhuluiya region ( 

under conditions of the central region of 

Iraq ) . 

 

MATERIALS AND METHODS 
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Tow field experiments were 

conducted in the research farm of the 

General Company for industrial crops in 

province of Tikrit - Dhuluiya – Iraq 

during the years 2001-2002 and 2002-

2003. The experiments were laid out in 

Randomized Complete Block Design and 

replicated four times. The treatments 

included four herbicides such as 

fluazifop-butyl, Chevalier, glyphosate , 

paraquat and compared with weedy check 

(control). The soil of the first 

experimental site was clay loam having 

low organic carbon content (0.19%) and 

available N,P,K (169.0, 18.3 and 177.2 

Kg ha
-1

 respectively) and slightly alkaline 

in reaction (pH 7.9). The soil of the 

second experimental site was clay loam 

having low organic carbon content too 

(0.23%) and available N,P,K (157.4, 17.5 

and 174.0 Kg ha
-1

 respectively) and 

slightly alkaline in reaction (pH 7.7). The 

experimental unit (plot) area was 36 m² 

and distance among the experimental 

units was one metre while distance 

between replicate was four metre. Each 

experimental unit contained four lines of 

8 metre length and the distance between 

lines was 1.5 metre. 200 kg N ha
-1

 was 

applied in the experimental field by 

application of urea (46% N) in two equal 

parts. One half of the urea was applied at 

the time of planting and the remaining 

half was applied after three months of 

planting. Triple super phosphate fertilizer 

(45% P2O5) at the rate of 120 kg P2O5 ha
-

1
 was applied once at the time of planting. 

Irrigation was provided upto mid-October 

in an interval of 7 – 12 days for both 

years. Herbicides i.e. glyphosate @ 5.76 

Kg ai ha
-1

, paraquat @ 0.80 Kg ai ha
-1

 

and fluaziphop-butyl @ 0.75 Kg ai ha
-1

 

were sprayed directly on the weeds at the 

beginning of tillering stage of sugarcane 

crop, while Chevalier (0.30 Kg ai ha
-1

) 

being selective herbicide was sprayed in 

the field by blanket spray. The methods 

applied in recording of observations on 

different parameters are as follows: 

 

percentage of control of weeds (%) 

A quadrant sized 1.0 m X 1.0 m 

was thrown randomly in each 

experimental unit three times and green 

weed plants those were not affected by 

herbicides were counted and averaged. 

Thus calculated Percentage of control 

according to the following equation 

 

                              Control treatment -  Chemical compound treatment 

Percentage of control    =                                                                          X   100 

                                           Control treatment  

 

Percentage of inhibition in dry weight 

of weeds (%) 

Green weed plants were cut at the 

soil surface from the same site in the 

experimental unit the quadrant (1.0 m
2
) 

was used for counting of weeds for 

calculating weed density. The weeds 

samples were air dried followed by oven 

dried at 65
0
C for 48 hrs and weighed. 

Thus calculated Percentage of inhibition 

in dry weight of weeds according to the 

following equation 
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Percentage of inhibition in dry weight of weeds = 
A -  B 

X 100 
A 

A = Dry weight for control treatment 

B = Dry weight for chemical compound treatment 

 

After the implementation of experiment, 

Seven canes were taken from center lines 

each experimental unit to extract the 

juice by juicer habitual then the 

following tests were conducted ( 

Salih,1988) 

 

- Percentage of total soluble solids : 

They total dissolved solids in the 100  

  meters from the juice. Is extracted by a 

Rafrcktomitr 

 

- Percentage of sucrose in juice: Is the 

weight of sucrose in the 100 

  meters from the juice measured by 

Skrmitr device 

 

- Purity: Is the relative concentration of 

sucrose compared with other 

  solids dissolved in juice Was calculated 

according to the following 

  equation : 

 

Purity (%) = 
Sucrose (%) 

 X 100 
Brix (%) 

 

- Sugar yield was calculated according to 

the following equation 

 

  Sugar yield (tonnes/ha) = cane yield 

(tonnes/ha) x percentage of sucrose (%) 

 

Analyzed the data recorded 

according to  method of statistical 

analysis for the Randomized Complete 

Block Design . LSD was used to 

compare treatments at significant level of 

0.05 (Steel and Torrie, 1960 ) 

 

RESULTS AND DISSCUSSION: 

Percentage of control of Weeds:  

The weed species present in the 

sugarcane field (first year) were broad 

leaved perennial such as Aster tripolium 

L, Convolvulus arvensis L constituted 

13.6 per cent to total weed density (table 

1). Whereas, the broad leaved annual 

weeds i.e. Sonchu soleraceus L. which 

occupied 32.6 per cent share in total 

weed population. However, the grass 

perennial viz.; Imperata cylindrica (L.) 

P. Beauv constituted 2.7 per cent and 

grass annual like Avena fatua L which 

occupied 18.0 per cent share in total 

weed population. While among the weed 

species present in the sugarcane field 

(second year) were the broad leaved 

annual weeds viz.; Sesbania 

aegypticapers and Sonchus oleraceus 

occupied 47.8 per cent share in total 

weed population. Whereas, the broad 

leaved perennial weeds i.e. Aster 

tripolium Alhagi maurorum Medic and 

Convolvulus arvensis were in a very few 

numbers that constitutes 7.0 per cent of 

the total weed population. However, the 

grasses including perennial grasses like 

Imperata cylindrica (L.) P. Beauv and 
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annual grasses such as Avena fatua 

constituted 38.7 % to total weed density. 

The application of herbicides affected 

the percentage of weed control and 

percentage of inhibition in dry weight of 

weeds (figures 1 and 2) but the response 

of different types of weeds varied to 

different herbicides (Tables 2 and 3 ).  

The application of paraquat 

herbicide controlled almost all types of 

weeds.  The percentage of control was 

the highest under its treatment at all the 

growth stages of the crop till harvest. 

This might be due to this herbicide being 

a non selective herbicide that affected all 

types of weed plants. The effect of this 

herbicide in controlling the weeds was 

quick because of its nature (contact 

herbicide)  

Weed growth restore in the plots 

treated with glyphosate and fluaziphop-

butyl herbicides led to a decrease in 

proportion of weed control compared to 

paraquat herbicide.  

The weeds in paraquat herbicide 

treated plots (first year) belonged to six 

plant species, four of them were broad-

leaved species viz.; Alhagi maurorum 

Medic, Convolvulus arvensis, Sonchus 

oleraceus and Sonchus oleraceus and 

two species of grasses weeds viz.; 

Imperata cylindrica P. Beauv and Avena 

fatua . The weeds in paraquat herbicide 

treated plots (second year) belonged to 

seven plant species, five of them were 

broad-leaved species viz.; Aster 

tripolium, Alhagi maurorum Medic, 

Convolvulus arvensis, Sesbania 

aegyptica pers. and Sonchus oleraceus 

and two species of grasses weeds viz.; 

Imperata cylindrica P. Beauv and Avena 

fatua .However, the ratio of weed control 

under paraquat herbicide treatment was 

higher. The increase in proportion of 

weed control by using paraquat herbicide 

might be due to this herbicide is one of 

the non-selective that affected all types 

of weed plants, broad-leaves or grasses, 

annual or perennial and affected a large 

proportion of weeds in early crop 

growth.  

The weeds in glyphosate 

herbicide treatment (first year) were fife 

plant species, three of them were broad-

leaved species viz.; Aster tripolium, 

Convolvulus arvensis and Sonchus 

oleraceus and two species of grasses 

weeds viz.; Imperata cylindrica P. Beauv 

and Avena fatua. The weeds in 

glyphosate herbicide treatment (second 

year) were five plant species, all broad-

leaved species viz.; Aster tripolium, 

Alhagi maurorum Medic, Convolvulus 

arvensis, Sesbania aegyptica pers. and 

Sonchus oleraceus .  

Although glyphosate herbicide 

being non selective kills all plant species 

(Crafts,1975), the ratio of weed control 

achieved by using glyphosate herbicide 

was less than paraquat herbicide, may be 

due to this herbicide being systemic in 

nature has ability to move and go to the 

under ground parts and the symptoms 

appear after a longer or shorter period 

depending on the conditions surrounding 

the plant, can be up to a month, this 

physiological influence of herbicide 

added may reduce dramatically in 

controlling weeds that might encourage 

the emergence of new weeds later.  

The weeds in fluaziphop-butyl 

herbicide treatment (first year) belonged 
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to three plant species including one 

species of broad-leaved viz.; 

Convolvulus arvensis and tow species of 

grasses i.e Imperata cylindrica P. Beauv 

and Avena fatua.While weeds in 

fluaziphop-butyl herbicide treatment 

(second year) belonged to four plant 

species including three species of broad-

leaved viz.; Aster tripolium, Alhagi 

maurorum Medic and Sonchus oleraceus 

and one species of grasses i.e Avena 

fatua .  

The ratio control achieved by 

using fluaziphop-butyl herbicide was less 

than glyphosate herbicide may be due to 

that fluaziphop-butyl is selective 

systemic herbicide that affect on grasses 

(perennials and annuals) only (Best, 

1983, Mabb and Price, 1986).  

 

 

Table 1. Major weed species in experimental field   

 

Scientific name              Life cycle Weed type        Population (no./m2) 

First year 

Aster tripolium   Perennial Broad-leaved 
13.6 

Convolvulus arvensis 

Sonchus oleraceus Annual Broad-leaved 32.6 

Imperata cylindrical Perennial Grass 2.7 

Avena fatua Annual Grass 18.0 

Total  66.9 

Second year 

Aster tripolium   

Perennial Broad-leaved 7.0 Alhagi maurorum 

Convolvulus arvensis 

Sesbania aegyptica 
Annual Broad-leaved 47.8 

Sonchus oleraceus 

Imperata cylindrical Perennial Grass 13.6 

Avena fatua Annual Grass 25.1 

Total  93.5 
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Table 2. Effect of herbicides on percentage of control (%) of weed species in 

sugarcane. 

 

Treatment Aster 

tripolium 

Alhagi 

maurorum 

Convolvulus 

arvensiss 

Sesbania 

aegyptica 

Sonchus 

oleraceus 

Imperata 

Cylindrical 

Avena 

fatua 

First year 

Glyphosate 0.0 * 0.0 * 92.6 85.4 33.3 

Fluaziphop-butyl * * 54.8 * * 18.5 81.3 

Paraquate * 89.1 78.3 80.4 77.4 53.9 28.9 

Chevalier * * 13.8 * 16.0 * 23.7 

Control - - - - - - - 

Second year 

Glyphosate 0.0 4.3 0.0 0.0 73.7 * * 

Fluaziphop-butyl 0.0 0.0 * * 43.6 * 76.0 

Paraquate 32.1 39.1 31.6 75.5 91.1 89.0 95.2 

Chevalier 64.3 * * 73.5 96.0 0.0 37.8 

Control - - - - - - - 

* the weed does not exist 

 

 
 

Figure 1  Effect of herbicides on percentage of control of weeds (%) of sugarcane 

 

Percentage of inhibition in Dry weight 

of weeds:  

      The research findings presented in 

figure 2 indicates that chemical 

herbicides significantly affected 
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percentage of inhibition in dry weight of 

weeds. All the herbicide treatments were 

found effective in significantly 

increasing the percentage of inhibition in 

dry weight of weeds for both years . The 

percentage of inhibition in weeds was the 

height (91.22 and 86.40 % ) in paraquat 

herbicide treatment for the both years 

respectively. The increase in percentage 

of inhibition of weeds under paraquate 

herbicide may be due to control of most 

types of weeds because of its use in the 

early stages of crop growth as well as  

late emergence of other types of weeds 

makes them weak growth and lower-

capacity in accumulation of dry matter 

due to low efficiency of photosynthesis 

because of the shading effect of 

sugarcane on these weeds. The use of 

glyphosate herbicide in sugarcane 

significantly increased the percentage of 

inhibition of green weeds to the level of 

74.26 and 69.84 % for both year. The 

increase in percentage of inhibition of 

green weeds in glyphosate herbicide may 

be due to low density of weed plants 

(Almubarak et al, 2012) especially the 

weeds like Sesbania aegyptica Pers and 

Aster tripolium L. that has profuse 

vegetative growth. However, the effect 

of paraquat and glyphosate herbicide was 

more pronounced as compared to the 

effect of fluaziphop-butyl in percentage 

of inhibition of green weeds. Fluaziphop-

butyl being a selective herbicide controls 

the grasses only and in the absence of 

grasses, the growth of broad leaved 

weeds was higher thus recording lowest 

percentage of inhibition of dry weight of 

weeds compared paraquat and 

glyphosate herbicide. 

 

Table 3. Effect of herbicides on percentage of inhibition (%) in dry weight of weed 

species in sugarcane 

 

Treatment Aster 

tripolium 

Alhagi 

maurorum 

Convolvulus 

arvensiss 

Sesbania 

aegyptica 

Sonchus 

oleraceus 

Imperata 

cylindrica 

Avena 

Fatua 

First year 

Glyphosate 23.1 * 31.6 * 86.3 74.1 40.5 

Fluaziphop-butyl 36.4 * 58.4 27.0 * 20.9 63.2 

Paraquate * 72.8 67.4 39.1 15.7 81.0 9.6 

Chevalier * * 7.8 * 11.9 * 17.7 

Control - - - - - - - 

Second year 

Glyphosate 61.1 0.0 36.2 0.0 76.7 100 100 

Fluaziphop-butyl 43.0 0.0 100 100 70.1 100 49.5 

Paraquate 81.4 38.1 63.8 80.4 92.5 91.8 90 

Chevalier 44.4 100 100 36.1 94.9 22.3 36 

Control - - - - - - - 

* the weed does not exist  
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Figure 2  Effect of herbicides on percentage of inhibition in dry weight of weeds (%) 

of sugarcane 

 

Percentage of Sucrose:  

        figure (3) shows that there is 

significant implication of herbicides in 

percentage of sucrose in juice of 

sugarcane .Percentage of sucrose with 

treatment of paraquate led to increased 

value, 14.89 and 14.58 %) as compared 

to control treatment (12.17 and 11.84 %) 

for both years respectively.  

The increase in percentage of sucrose by 

using paraquate herbicide might be due 

to in increase of percentage of control 

and increase of percentage of inhibition 

in dry weight of weeds ( figures 2 and 3 ) 

Which gave the opportunity for plants to 

grow and to reach a better harvest stage .  

Brix: 

      Addition of herbicides have not 

affected Brix significantly (figure 4).  

Purity: 

     The addition of herbicides have 

significant affect on Purity of juice of 

sugarcane (figure 5). Application of 

paraquate herbicide also achieved a 

significant increase in this character to 

88.01 in the first year while use of all 

treatments achieved a significant 

decrease as compared to the control 

treatment (83.42 and 81.73 %) for both 

years respectively .  

Sugar yield: 

       Addition of herbicides significant 

affected sugar yield of sugarcane (figure 

6). Application of paraquate herbicide 

also achieved a significant increase in 

this character to 7.94 and 7.60 tonns / ha 

follow use of glyphosate herbicide to 

7.62 and 7.11 tonns / ha , while does not 

significant affect by use chevalier 

herbicide treatment (5.26 and 5.04 

tonns/ha) as compared to the control 

treatment (4.32 and 4.58 tonns/ha) for 

both years respectively 

Different weed control treatments 

affected the weed type and density . 

However, the different types of weeds 
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had varied response to different control 

treatments at various growth stages 

(Table 2 ). Weed growth in the plots 

treated with paraquate recorded 

significant increase in weed density 

(Almubarak et.al, 2012) and achieved 

highest increase (Fig. 2) in extent of 

weed control ( 82.1 and 75.6%) for both 

years respectively. 

presence of a competition for 

weeds had a clear effect on crop growth 

and development .It has been found that 

survival of weeds and not control during 

the early stages of crop growth is a 

determinant factor in the growth and 

production of crop in the later stages 

(Chauhan and Srivastava , 2002 ; Patricia 

, 2011). Therefore, the absence of weed 

competition by raise proportion of 

control for green weeds (figure 1) , May 

have a role in determining the final 

number of millable cane (Almubarak et 

al , 2012) .The increase in the number of 

millable cane means an important 

contribution to increasing sugar yield ( 

Tejera et al., 2007) .  

 

 

 
 

Figure 3  Effect of herbicides on sucrose percentage (%) of sugarcane 
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Figure 4  Effect of herbicides on Brix (%) of sugarcane 

 

 
 

Figure 5  Effect of herbicides on purity (%) of sugarcane 
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Figure 6  Effect of herbicides on sugar yield (tons/ha) of sugarcane 
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