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ABSTRACT 

 
Two field experiments were carried out during two successive seasons of 2009/2010 and 2010/2011 at the 

Agricultural Experimental Station of the National Research Centre at Nubaria, Behaira Governorate, Egypt to 
investigate the efficiency of a pre- emergence herbicide (Oxadiargyl) and some post- emergence herbicides 
(Metosulam, Bromoxynil 24%, Tribenuron-methyl, Fluroxypyr, Thifensulfuron, Bromoxynil 22.5%, 
Florasulom+Flumetsulom) as well as hand hoeing on the chemical composition and yield of onion plant. 
Oxadiargyl treatment gave the highest decrease in the number and dry weight of broadleaved, grasses and total 
weeds after 70 and 100 days from transplanting followed by the treatment of two hand hoeing. All herbicidal 
treatments and hand weeding showed significant increase of yield, bulb dimensions and chemical composition 
of onion bulbs. Oxadiargyl treatment recorded the highest values of bulb diameter, bulb weight and total bulb 
yield. Results also indicated that maximum levels of N% in onion bulbs were recorded with Oxadiargyl 
followed in descending order by Bromoxynil 24%, Metosulam, Bromoxynil 22.5% and two hand hoeing. In 
addition, the maximum increase in P% resulted from Bromoxynil 22.5%. Application of Metosulam treatment 
gave the highest values of Fe and Mg. While Bromoxynil 24% recorded the maximum value of Zn. On the other 
hand, two hand hoeing was the most effective treatment in increasing total carbohydrate. Meanwhile, all 
treatments caused significant decrease in the total phenolic content when compared with unweeded treatment. 
 
Key words: Allium cepa, weed, herbicides, chemical composition, yield. 

 
Introduction 

 
Onion (Allium cepa L.) is one of the most important field and vegetable crops for both local or export 

market in Egypt. In addition, onion bulb is rich in minerals, especially calcium and phosphorus besides having 
fairly good quantities of carbohydrates, proteins and vitamin-C. It forms an indispensable part of many diets of 
both vegetarian and non-vegetarian as a flavouring agent. Weeds in transplanted onion fields not only compete 
with onion seedlings for growth factors but also act as hosts of insects and fungal diseases such as downy 
mildew that in turn infest onion plants (Ghalwash et al., 2008). Unlike most crops, onion plants grow slowly and 
do not form a leaf canopy because of their upright growth habit. Therefore, onion is considered the least 
competitive crop against weeds (Karim et al., 1998). Weed competition reduced average onion fresh yield by 
62% compared with the weed-free control (Qasem 2006). 

Weed control in onion fields must be carried out, especially at the early developmental stages. Due to the 
severe shortage of hand labour with highly paid wages, hand weeding has become uneconomical processes. 
Consequently, chemical weed control is necessary to decrease cost and to increase onion productivity.  

Effective weed control and high yield of onion were achieved by application of hand hoeing ( Radwan and 
Hussein , 2001; El – Sayed et al ., 2002; Khan et al., 2005 and El- Metwally et al., 2010). Several workers tried 
to control onion weeds by using herbicides. Oxadiargyl, is an active pre-emergence herbicide applied on both 
annual monocotyledons and dicotyledons, as the product acts at germination as the new shoots come in contact 
with treated soil particles (Dayan et al., 2001). Nikolova and Baeva, (2000) reported that Oxadiargyl was highly 
effective against annual grass and broadleaved weeds grown in some vegetables (tomato, artichoke, cabbage, 
pepper, onion and celery). In this respect, Ghalwash et al (2008) and Gaikwad et al (2010) reported that 
Oxadiargyl treatment significantly decreased most annual weeds and increased growth and yield of onion. 

Schumacher et al (2007) noticed that application of bromoxynil caused significant decrease in the dry 
weight of broadleaved weeds and increased total bulb yield (ton/fed) of onion compared to the unweeded 
treatment. El- Metwally et al (2010) stated that the use of Metosulam at 40 ml/fed markedly decreased the dry 
weight of broadleaved weeds associated with onion and increased bulb yield (ton/fed) of onion compared to the 
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unweeded treatment. Also, the same authors added that, the evaluation of herbicides used in onion field depends 
not only on the efficiency of herbicides on weed control, but also on their effects on the growth and yield of 
onion. 

 The aim of this work is to evaluate the efficiency of some weed control treatments in controlling associated 
weeds in onion fields as well as the physiological effect of these treatments on yield and chemical composition 
of onion bulbs.          
 
Materials And Methods 

 
Two field experiments were carried out during the two successive seasons of 2009/2010 and 2010/2011 at 

the Experimental Station of the National Research Centre at Nubaria , Behaira Governorate, Egypt. The soil of 
the experiments was sandy, the mechanical analysis (Piper, 1950) and chemical analysis (Jackson, 1960) of the 
soil were carried out before sowing and presented in Table (1). 
 
Table 1: Mechanical and chemical analysis of Nubaria soil before executing experiment   

 Mechanical analysis Chemical analysis  
 m. equivalent / 100 g soil 

Components Sand 
% 

Silt % Clay 
% 

Texture 
class 

PH HCO3 Cl- Ca+2 Mg+2 Na+ K+ 

Value 75.6 17.4 5.5 Sandy 7.9 2.5 1.0 2.5 1.0 1.3 0.05 

 
Weed control treatments are:  

 
1-Oxadiargyl (3-(2, 4-dichloro-5-(2 propynyloxy) phenyl)-5-(1, 1 dimethylethyl)-1, 3, 4 oxadiazol-2(3H)-

one) known commercially as Topstar 80% WG sprayed pre-emergence at rate of 250 g/fed. 
2-Metosulam (N- 2,6 - dichloro -3 -methyl phenyl ) - 5.7 - dimethoxy - (1,2,4) Triazolo (1,5a) pyrimidine - 

2- sulphona mide ) known commercially as Sinal 10 Sc sprayed after 30 days from transplanting at the rate of 40 
ml /fed.   

3-Bromoxynil (3, 5-dibromo-4-hydroxy benzonitrile) known commercially as brominal 24% sprayed after 
30 days from transplanting at the rate of 1L/fed. 

4-Tribenuron-methyl (1-Methyl 2[[{N-(4-methoxy-6-methyl-1, 3, 5 triazin 2-yl) methyl amino} carbonyl] 
amino] sulfonyl] benzoate) known commercially as Granstar 75% DF sprayed after 30 days from transplanting 
at the rate of 8 g /fed. 

5-Fluroxypyr ((4-amino- 3,5-dichloro-6-floro-2-pyridinyl)oxy) acetic acid), known commercially as Starane 
20% EC sprayed after 30 days from transplanting at the rate of 200 ml /fed. 

6- Thifensulfuron (Methyl 3-£¨4-methoxy-6-methyl-1£¬3£¬5-Triazine-2-yl) amino |carbonyl |amino 
|sulonyl|-2-thiophencarboxylate) known commercially as Harmony extra sprayed after 30 days from 
transplanting at the rate of 24 g /fed. 

7- Bromoxynil (3.5-dibromo-4-hydroxy benzonitrile) known commercially as pardner 22.5 % sprayed after 
30 days from transplanting at the rate of 1L/fed. 

8-Florasulom+Flumetsulom (N-(2,6-difluorophenyl-8-fluoro-5-methoxy[1,2 4] triazolo[1,5- c]pyrimidine-
2-sulfonamide+ N-(2,6-difluorophenyl-8-fluoro-5-methyl[1,2 4] triazolo[1,5- α]pyrimidine-2- sulfonamide), 
known commercially as Dirby 175 Sc sprayed after 30 days from transplanting at the rate of 30 ml /fed. 

9- Two hand hoeing after 30 and 50 days from transplanting. 
10- Unweeded check (control) without hoeing or herbicide. 
A complete randomized blocks design with three replications was used in the two seasons. The herbicides 

were applied with knapsack sprayer equipped with one nozzle boom and water volume was 200 L / fed. in both 
seasons. The drip irrigation was the irrigation system. Each treatment plot consisted of 3 lateral lines, each was 
10 m long, 70 cm distances between drip lateral lines. The treatments plot area was 21 m2. Onion seedlings 
cultivar (Giza 6), were transplanted on the last week of December in the two seasons in two sides of drip lateral   
lines, 20 cm apart between the plants. The previous summer crop was peanut (Arachis hypogaea L.) in both 
seasons. All agronomic practices for onion production such as land preparation and fertilization were done as 
recommended during the two seasons of study. 
 
Data recorded: - 
 
A – On weeds: 

 
Weeds were hand pulled at random from one square meter from each plot after 70 and 100 days after 

transplanting and then identified and classified into two categories i.e. broad leaved and grasses, number and dry 
weight of each category was estimated. 
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B - On onion yield and bulb dimensions: 
 
At harvest time, onion plants were harvested from one middle ridge of each plot to estimate the total bulb 

yield (ton/fed). After that, ten bulbs were chosen at random from every experimental plot and the following data 
were recorded:   

1- Bulb length (cm)     2 – Bulb diameter (cm)     3- Bulb weight (g)  
 
C -  Chemical analysis of onion bulbs: 
 
1-Minerals  content:         

 
Nitrogen, phosphorus and potassium contents were determined in dried tissues of onion bulbs according to 

(A.O. A. C., 1984). Other mineral contents, i.e. Fe, Mn, Mg and Zn were determined by atomic absorption 
spectroscopy according to A.O. A. C. (1972).  
 
2- Total carbohydrate contents: 

 
Total carbohydrate contents were extracted from dry finely ground tissues of onion bulbs according to 

Herbert et al. (1971) and estimated colourimetrically by the phenol-sulphuric acid method as described by 
Montgomery (1961). 
 
3-Total phenolic contents: 

 
Total phenolic contents were determined using the Folin – Ciocolteau reagent according to Singleton and 

Rossi (1965). 
 
4- Flavoniod contents: 

 
Flavoniod contents were measured by the aluminum chloride colorimetric assay according to Zhishen et al 

(1999). 
 
Statistical analysis:  

 
All the obtained data were statistically analyzed according to the Technique of Analysis of Variance 

(ANOVA) of a randomized Complete Blocks design and least significant difference (LSD) method was used to 
test the differences between treatment means at 5% level probability as published by Gomez and Gomez (1984). 
Since the obtained results of the two seasons of experiment were with the same trend, combined analysis was 
followed for the two experiments 2009/2010 and  2010/2011 (Little and Hills, 1978). 

 
Results:    
 
Effect of different weed control treatments on: 
 
A- Onion weeds: 

 
The most commonly surveyed weeds in the experimental situations through the two growing seasons of 

onion crop were: Lambsquarters (Chenopodium album L.); Greater Ammi (Ammi majus L.); Annual yellow 
sweetclover (Melilotus indicus L.); Wild oat (Avena fatua L.); Ryegrass ( Lolium multiforum L.) and Purple 
Starthistle (Centaurea calcitrapa L.).  

Table (2) showed that the weed control treatments significantly decreased the dry weight of broadleaved 
weeds, compared to the non-weeded check at 70 and 100 days from transplanting. The highest decrease in dry 
weight of broadleaved weeds followed the descending order as follows: Oxadiargyl, hand hoeing twice, 
Bromoxynil 22.5% and Bromoxynil 24%. These treatments decreased dry weight of broadleaved weeds than 
unweeded treatment by about 98.0, 94.3, 92.8 and 90.0 % after 70 days from transplanting and 96.1, 93.8, 91.2 
and 89.1 % after 100 days from transplanting. 

Also, the results in Table (2) show that number and dry weight of grassy weeds after 70 and 100 days from 
transplanting were significantly reduced by all weed control treatments compared with the non-weeded 
treatment in the combined analysis of the two seasons. Oxadiargyl gave the best control of weeds compared to 
other weed control treatments. It reduced dry weight of grassy weeds as compared to the non-weeded check by 
82.4 and 85.3 % after 70 and 100 days from transplanting. Treatments of two hand hoeings, Fluroxypyr and 
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Bromoxynil 24% were very effective in controlling most grassy weeds at 70 days from transplanting, while two 
hand hoeings, Bromoxynil 24% and Metosulam provided the best weed control compared to other weed control 
treatments after 100 days from transplanting.    

The results also indicated that Oxadiargyl gave the best control of total weeds compared to other weed 
control treatments (Table 2). It reduced dry weight of total weeds as compared to the non-weeded check by 94.8 
and 91.7 % after 70 and 100 days from transplanting, respectively. Regarding the two hand hoeing and 
herbicidal treatments, the highest efficiency in decreasing dry weight of total weeds was obtained by two hand 
hoeing, Bromoxynil 22.5%, Bromoxynil 24% and Fluroxypyr treatments, respectively. These treatments 
reduced dry weight of total weeds as compared to the non-weeded check by 90.6, 83.4, 81.9 and 81.7 % after 70 
days from transplanting and 87.6, 80.4, 79.9 and 76.6 % after 100 days from transplanting, while the non-
weeded check resulted in the highest dry weight values for total weeds.  

Generally, number and dry weight of broadleaved, grasses and total weeds decreased significantly by 
applying weed control treatments. Whereas, the non-weeded treatment showed the highest values of 
broadleaved, grasses and total weeds. It is worthy to show that, Oxadiargyl is the best weed control in onion 
field followed by hand hoeing twice, Bromoxynil 22.5% and Bromoxynil 24%. 

 
Table 2: Effect of weed control treatments on number (No) and dry weight (DW, g / m2) of broadleaved, grasses and total weeds after 70 

and 100 days from transplanting. (Combined analysis of two seasons).  

 

 B – Bulb yield and its dimensions:   
 
According to results in Table (3), bulb length (cm), bulb diameter (cm), bulb weight (g) and total bulb yield 

(ton/fed) were significantly affected by weed management treatments in the combined analysis of the two 
seasons. Two hand hoeing was the superior treatment for increasing bulb length compared to other treatments. 
Whereas, Oxadiargyl came in the second rank followed by that of Bromoxynil 22.5%, Bromoxynil 24% and 
Metosulam treatments. Moreover, Oxadiargyl treatment caused a significant increase in bulb diameter, bulb 
weight and bulb yield followed by two hand hoeing, Bromoxynil 22.5%, Bromoxynil 24%, and Metosulam 
treatments. These treatments increased the blub yield by 69.27, 57.64, 52.99, 47.67 and 26.58 % over unweeded 
check. 

 
Table 3: Effect of weed control treatments on onion yield and bulb dimensions at harvest time (Combined analysis of two seasons).  

 
 
 
 

Weed control treatments Broadleaved weeds Grasses weeds Total weeds 

70 days 100days 70 days 100days 70 days 100days 
No DW No DW No DW No DW No DW No DW 

Oxadiargyl 3.6 13.8 13.2 29.8 8.4 31.1 22.5 76.5 12.0 44.9 35.7 106.3 
Metosulam 38.4 92.7 46.4 120.1 30.3 100.3 51.7 183.8 68.7 193.0 98.1 303.9 
Bromoxynil 24% 29.1 69.3 33.3 83.5 28.1 88.11 49.5 174.3 57.2 157.4 82.8 257.8 
Tribenuron-methyl 34.3 83.1 44.1 119.2 29.2 99.5 55.0 210.1 63.5 182.6 99.1 329.3 
Fluroxypyr 29.9 73.6 39.3 105.2 26.7 85.3 53.0 194.4 56.6 158.9 92.2 299.6 
Thifensulfuron 41.0 97.9 60.1 165.5 31.7 105.8 55.2 200.2 72.7 203.7 115.3 365.7 
Bromoxynil 22.5% 20.8 50.3 26.4 67.3 29.9 94.7 50.2 184.5 50.7 145.0 76.7 251.8 
Florasulom+Flumetsulom 40.9 97.9 52.0 143.2 34.5 98.0 56.0 202.1 75.7 195.9 108.0 345.3 
Two hand hoeing 13.3 39.7 21.8 47.4 18.2 42.0 31.2 111.8 31.5 81.7 53.0 159.2 
Unweeded 80.1 694.0 103.6 765.5 48.4 177.1 87.5 520.4 128.5 871.1 191.1 1285.9 
LSD 5% 1.12 2.48 2.17 3.56 1.59 4.28 1.11 6.24 4.13 11.14 3.34 17.22 

Weed control treatments Bulb 
Length(cm) 

Bulb 
Diameter (cm) 

Bulb 
Weight(g) 

Bulb 
yield 
(ton/fed) 

Oxadiargyl 9.10 8.12 317.12 10.19 
Metosulam 8.30 7.45 217.73 7.62 
Bromoxynil 24% 8.61 7.73 282.45 8.89 
Tribenuron-methyl 7.35 6.55 197.70 6.52 
Fluroxypyr 7.95 6.97 186.31 6.92 
Thifensulfuron 7.25 6.35 180.73 6.32 
Bromoxynil 22.5% 8.75 7.81 291.78 9.21 
Florasulom+Flumetsulom 8.13 7.32 205.36 7.19 
Two hand hoeing 9.15 8.03 299.85 9.49 
Unweeded 6.97 6.25 172.00 6.02 
LSD 5% 0.08 0.05 15.11 0.34 
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C- Chemical composition of onion bulb: 
 
1- Minerals content: 

 
The obtained results (Table 4) indicate that there were significant increases in the contents of N and P in 

bulb tissues of onion due to different weed control treatments. Maximum levels of N content in bulbs of onion 
were recorded with the application of Oxadiargyl followed by Bromoxynil 24%, Metosulam, Bromoxynil 22.5% 
and two hand hoeing. In addition, the content of P in onion bulbs treated with Bromoxynil 22.5% recorded the 
maximum increase as compared with the content in the unweeded control. While, non significant differences 
appeared in potassium percentage due to all treatments. 

Also, data recoded in Table (4) indicated that the contents of Fe and Mg in bulb tissues were significantly 
increased as a result of different weed control treatments when compared to unweeded treatment. The highest 
values of Fe and Mg were obtained from Metosulam treatment, whereas, application of Bromoxynil 24% 
treatment came in the second rank. The maximum values of Zn were recorded by Bromoxynil 24% followed by 
that of Thifensulfuron and Bromoxynil 22.5% treatments. On the other hand, non significant differences 
appeared in Mn content due to all treatments.  
 
2- Total carbohydrate contents: 

 
Two hand hoeing and herbicide treatments caused significant increase in total carbohydrate contents in 

onion bulbs when compared with the unweeded treatment (Table 4). Moreover, hand hoeing was the most 
effective treatment in increasing total carbohydrate followed in descending order by Oxadiargyl, Bromoxynil 
22.5%, Bromoxynil 24% and Fluroxypyr. On the other hand, the lowest carbohydrate content in onion bulbs 
was detected in the unweeded treatment. 
 
3- Total phenolic and flavoniod contents: 

 
Total phenolic and flavonoid content were appreciably influenced by weed control treatments as shown in 

Table (4). In this respect,the phenolic content of onion bulb decreased significantly as a result of all treatments 
when compared to unweeded treatment. The maximum decrease was recorded due to two hand hoeing while the 
minimum decrease was recorded due to Thifensulfuron and Metosulam application. On the other side, values of 
flavonoid content showed non significant effect regarding its responses to the different weed control treatments 
(Table 4). 
 
Table 4: Effect of weed control treatments on some chemical composition of onion bulb at harvest time (Combined analysis of two seasons) 

 
Discussion: 

 
It is an established fact that, onion exhibits greater susceptibility to weed competition as compared to other 

crops due to its inherent characteristics such as slow germination, extremely slow growth in the initial stages, 
short stature, non-branching habit, sparse foliage and shallow root system. This favours quick and fast growth of 
weeds in the initial stages and competition thus tends to be severe (Kalyanmurthy 2002).  Weeds compete with 
crop plants for space, nutrients, moisture and light there by reduces the quality and quantity of yield. In onion, 
weeds emerge with transplanting of seedlings and grow along with them. This causes severe competition 
between the crop and weed as shown in unweeded plots (Tables 2 and 3). 

If the weeds are present throughout the crop growth period, there may be complete loss of marketable yield. 
The reduction in bulb yield varies to the extent of 48 to 85 percent depending upon the duration, intensity of 
weed growth and weed competition (Bhalla, 1978). 

Weed control treatments N P K Fe Mn Mg Zn Carbohyd
rate 

Total 
phenolic 

Flavonoid 
 

% ppm % mg/g 
 

Oxadiargyl 2.56 0.82 2.70 746.3 39.25 723.0 39.25 91.07 39.38 20.40 
Metosulam 2.15 0.82 2.80 1083.8 44.75 960.0 44.75 79.18 50.94 21.77 
Bromoxynil 24% 2.45 0.76 2.56 996.8 48.00 866.0 79.25 84.11 37.53 17.86 
Tribenuron-methyl 1.90 0.72 2.20 932.0 43.75 639.8 66.00 80.70 44.68 19.74 
Fluroxypyr 1.70 0.67 2.43 846.5 43.50 819.3 63.25 81.20 39.94 20.11 
Thifensulfuron 1.90 0.65 2.30 913.3 45.50 699.5 71.50 78.26 51.07 21.75 
Bromoxynil 22.5% 2.10 1.23 2.66 905.8 49.00 634.5 70.00 86.21 38.34 18.63 
Florasulom+Flumetsulom 1.70 0.75 2.35 973.5 49.00 672.0 49.00 78.00 36.50 19.49 
Two hand hoeing 2.05 0.83 2.71 986.0 51.75 624.8 51.75 91.47 34.99 16.51 
Unweeded 1.65 0.65 2.00 690.3 37.25 564.8 53.75 73.17 54.58 16.49 
LSD 5% 0.12 0.07 NS 49.0 NS 34.0 3.04 2.12 3.14 NS 
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Hence, managing the weeds meticulously in early stages is an imperative task to get higher weed control 
efficiency and bulb yield.  

Metosulam, Fluroxypyr, Tribenuron- methyl, Thifensulfuron, Bromoxynil and Florasulom+Flumetsulom 
are well known selective post-emergence herbicides for controlling broadleaved weeds (Mekky et al., 2001; 
Khan et al., 2004; Ivany, 2005; Kumar et al., 2005; Tiwari et al., 2005 and El-Metwally et al.,2010).  In this 
connection, the results of the present work (Table, 2) indicated that these herbicides had a greater influence on 
the reduction of growth of broadleaved weeds than grassy weeds. Earlier, Mosier et al (1990) mentioned that 
grass plants tend to be more difficult to wet than broadleaf plants because grasses often have narrow, waxy 
leaves with upright orientation.  

Moreover, applications of pre-emergence herbicides keep the crop in weed free conditions during early 
stages. The pre - emergence Oxadiargyl blocks porphyrin biosynthesis by inhibiting protoporphyrinogen oxidase 
(Hwang et al., 2004) and caused a significant decrease in number and dry weight of both broad and narrow 
weeds (Ghalwash et al, 2008). Nikolova and Baevag (2000) stated Oxadiargyl had a favourable effect on onion 
growth and development as well as yield and quality. 

Chemical weed control and hand hoeing treatments reduced weed competition (Table 2) and thus afforded 
more efficient utilization of available resources to onion plants to produce plants having more bulb diameter, 
length and weight as well as yield (Table 3). 

Oxadiargyl application recorded the least weed count, weed dry weight and higher bulb length, diameter, 
weight and yield.  This result was proved by Kathiresan et al., (2004) who mentioned that bulb yield was higher 
in oxadiargyl (90 g a.i. ha-1) due to the efficacy of the herbicide to effective control of broad spectrum weeds 
during the critical period of the crop growth stages, which might have provided the better availability of soil 
moisture and nutrients for bulb development, in turn resulted in higher bulb yield. 

It could be concluded that the herbicidal treatments and two hand hoeing led to a marked reduction of weed 
competion thus decrease the negative impacts of weeds on onion plants. Hence, more assimilates synthesized, 
translocated, and accumulated in various plant organs which positively reflected on onion yield. The positive 
effect of weeded practices on onion yields and its components have been confirmed by Radwan and Hussein, 
(2001); El – Sayed et al., (2002); El- Metwally et al., (2010) and Gaikwad et al ., (2010). 

As shown in Table (4) all tested weed control treatments significantly improved N, P, Fe, Mg and 
carbohydrate contents of onion bulb tissues. These increase may be attributed to successful controlling weeds 
thus, promote the growth of plants via absorb more nutrients and water for growth of plants and reflected on 
enhancement of onion bulb quality. Also, these results may be due to less competition for nutrients water and 
light through limiting weeds infestation with two hand hoeing or herbicidal treatments due to increasing the 
uptake of different nutrients. Similar results were obtained by El- Metwally et al., (2010) and Gaikwad et al., 
(2010). Moreover Gnanasambandan and Balakrishnamurthy (2001) mentioned that the herbicides controlled 
weed dry weight and subsequently curtailed nitrogen, phosphorus and potassium removal by weeds in rice 
fields. Kalyanmurthy (2002) reported that nutrient uptake (N, P and K) by the onion crop was significantly 
higher with the weed free check. 

In this connection, it is worthy to mention that, the herbicide mode of action involves absorption into the 
plant, translocation movement in the plant, metabolism or biochemical reactions, and mechanism of action. The 
herbicides used in this investigation have definite mode of action, for example, inhibition of the synthesis of 
amino acids (e.g. Tribenuron-methyl, Thifensulfuron and Metosulam), or inhibition of hill reaction (e.g. 
Bromoxynil), or inhibition of synthetic auxin (e.g. Fluroxypyr) and inhibition of protoporphyinogen oxidase 
(Oxadiargyl) as mentioned by Cobb and Kirkwood (2000), Buker et al (2004), Hwang et al (2004), 
Ivany(2005),  Durkin (2009).  
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