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ABSTRACT 
 

Two pot experiments were carried out during two successive summer seasons 2011 and 2012 at greenhouse 
of National Research Centre, Egypt to study the physiological effect of three different herbicides, Granstar 
(Tribenuron-methyl), Amex (Butralin) and Fusilade (Fluazifop-butyl) on the growth and yield of two sunflower 
cultivars (Giza 5 and Sakha 53) as well as their herbicidal effect on the growth of two associated weeds 
(Portulaca oleracea and Echinochliea colonum). The results indicated that Tribenuron-methyl was phytotoxic to 
P. oleracea and Fluazifop-butyl was phytotoxic to E. colonum without crop injury, while Butralin revealed 
phytotoxicity on both P. oleracea and E. colonum and was injurious to the crop. Tribenuron-methyl and 
Fluazifop-butyl showed high significant increase in the growth and yield of two sunflower cultivars. The 
chemical analysis indicated an increase in chlorophyll biosynthesis in sunflower leaves due to these two 
herbicides as well as increases in oil contents and some nutrient contents (macro-and micronutrients). The 
analysis of fatty acids composition indicated differences in the ratio of oleic and linoleic acids of two sunflower 
cultivars by Tribenuron-methyl, Fluazifop-butyl and Butralin.  
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Introduction 
 

Sunflower (Helianthus annuus L.) is one of the most important oil crops. It is considered an economic and 
nutritious crop containing oils which are very essential in human diet. Weeds are considered serious problem 
because compete for water, nutrients, light, and space that reduce crop growth and yield (Lehoczky and 
Reisinger, 2003). Losses in million dollars are recorded all over the world due to reduction in crop yield caused 
by many weeds species (Webster, 2004). The reduction in sunflower yield due to weed competition ranges from 
18 to 36% (Jat and Giri, 2000; Singh and Giri, 2001). Weed management is an important component of 
successful sunflower production. Sunflower is usually planted at low densities and grows slowly during the first 
several weeks (Szentey, 1994). Therefore, maintaining a weed-free sunflower crop for the first 3 to 4 weeks will 
minimize weed competition and maximize yields.  

Herbicides are still representing strategies for controlling weeds. Several herbicides are currently approved 
for weed control in sunflower. Studies on the effect of chlorsulfuron, metsulfuron-methyl and tribenuron-methyl 
on root growth of sunflower showed that chlorsulfuron and metsulfuron-methyl caused the highest 
phytotoxicity, while, tribenuron-methyl was the lowest (Kotoula-syka et al., 1993). Béres et al., (2005) sprayed 
sunflower with bifenox, flumioxazin, tribenuron-methyl when weeds were in 2, 2-4 and 4-6 leaf stage. 
Tribenuron at 18 g ha−1 provided satisfactory control of the broadleaf weed species without causing significant 
injury to sunflower (Godar et al., 2011). In addition, Saudy and El-Metwally (2009) cited that 
butralin+prometryn controlled grassy and broad leaved weeds in sunflower and increased crop yield 50% over 
unweeded control. Furthermore, grassy weeds in sunflower were controlled by postemergence fluazifop- P- 
butyl and some other graminicides and crop yield was increased when compared to a nontreated check (Bedmar, 
1997; Yantang et al., 2007). Several workers as well controlled weeds in sunflower with different herbicides 
without crop injury (Prostko et al., 2009; Olson et al., 2011).  

The objective of the present study is to evaluate the effect of three herbicides related to different groups 
(butralin, granstar or fusilade) on susceptibility of the two sunflower cultivars (Giza 5 and Sakha 53) as well as 
controlling selected weeds [purslane (broadleaved weed) and Jungle rice (narrow leaved weed)] associated the 
crop.    
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Materials and Methods 
 
Plant materials and growth conditions: 

 
This study was conducted at the greenhouse of National Research Centre, Dokki, Cairo, during two 

successive summer seasons 2011 and 2012. The seeds of sunflower (cvs. Giza 5 and Sakha 53) were obtained 
from Agricultural Research Centre, Ministry of Agriculture, Giza. Seeds were sown 2 cm depth from the soil 
surface under average maximum and minimum temperature of 35.5 ± 1 and 19.5 ± 10 C. The pots which had a 
40 cm diameter and 40 cm height contained equal amounts of sieved soil (clay and sand; 2:1 v/v). The physical 
and chemical analysis of the experimental soil include the following characters: sand 14.42%; silt 24.25%; clay 
61.33%; pH 8.49; E.C. 2.3 ds/m; organic matter 1.02 %; CaCo3 3.10 %. Soluble cations [Ca++,Mg++,K+,Na+ were 
2.5, 5.0,1.0,16.8 meq/L ] while soluble anion [HCO3

- ,Cl-,SO4
-- were 5.0,14.4,5.9 meq/L] and the total available 

N,P,K were 15.1,13.3,4.49 mg/100g soil respectively, while available micronutrients  Fe, Mn, Zn, Cu were 
4.46,2.71,4.52,5.2 ppm respectively as described by Black et al.(1982). 

The pots were infested with constant weight of seeds of Portulaca oleracea L. (Purslane, broad-leaved 
weed) and Echinochliea colonum L. (Jungle rice, narrow leaved weed). Weed seeds were sown simultaneously 
and mixed thoroughly at 2 cm depth from the soil surface. Thinning of sunflower was done after 2 weeks from 
sowing so that 3 homogeneous seedlings were left per pot. Routine fertilizers were added as a mixture of 
calcium super phosphate and ammonium sulphate.  

After 25 days from sowing,  sunflower plants as well as infested weeds were sprayed with the 
recommended dose of the following herbicides:  Granstar herbicide 75% DF {[Tribenuron-methyl 1-Methyl 
2[[{N-(4-methoxy-6-methyl-1,3,5 triazin 2-yl) methyl amino} carbonyl] amino] sulfonyl] benzoate} at the rate 
of 8g/fed and Fusilade [(fluazifop-P-butyl, 12.5%){ (R)-2[4-[ {5-(trifluoromethyl)-2- pyridinyl}oxyphenoxy] 
propionic acid] at the rate of 1L/fed. Whereas, Amex (Butralin herbicide {Amex 50 % EC, 4-(1, 1-
dimethylethyl)-N-(1-methylpropyl)-2, 6-dinitro-benzenamine)} at the rate of 0.85 L/fed. was applied in the soil 
before cultivation of sunflower and weeds (preplant). 

The treatments are in complete randomized design with two factors. The two factors that were employed 
consisted of the two cultivars of sunflower. Each treatment was represented by six replicates. 

 
Data recorded: 

 
After 45 days from sowing, sunflower plants and weed samples were collected from three pots / treatment 

to determine the fresh and dry weights of weeds and growth parameters of sunflower plant (plant height, fresh 
and dry weight, number of leaves and leaf area/plant as well as photosynthetic pigments). Fresh plants were 
oven dried at 60°C for determination of dry weight (g/plant). At the end of the season, sunflower plants were 
collected to determine yield and yield components (head diameter, head weight, weight of seeds / head and 
weight of 100 seeds). Macro and micronutrients, oil % and fatty acids composition were determined in the 
yielded seeds. 
 
Biochemical analyses: 
 
Photosynthetic pigments in sunflower leaves: 

 
Chlorophylls a, b and carotenoids were extracted from fresh leaves  according to the producer achieved by 

Saric et al. (1967).  
 

Macro- and Micro-nutrients: 
 
Macro and micro- nutrients were determined in defatted meals according to the official and modified 

methods of analysis (AOAC, 1984). 
 

Determination of oil contents in sunflower seeds: 
 
Oil content of dried seeds was determined as described by AOCS (1964). A known weight of ground sun-

flower seeds was imbedded in petroleum ether and allowed to extract using Soxhlet apparatus.  
 
Determination and identification of fatty acids composition:  

 
The extracted oil was methylated by refluxing in a water bath for 90 min at 90°C with 1 ml sulphuric acid 

in methanol and benzene (2:1 v/v). Afterwards 5ml petroleum ether (40/60) was added (Harborne, 1984). After 
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shaking, the petroleum ether fraction was evaporated to dryness, the residue was dissolved in 1ml petroleum 
ether and analyzed with GLC by Instrument Agilent Technologies 6890N GC system with oven temp 
programmed to 70–220°C, initial time 2 min and 20 min final time using capillary column HP-5 5% phenyl 
siloxane, L = 30 m, d = 320 μm, film thickness = 0.25 μm, detector temp. 300°C FID (flame ionization detector) 
with flow 3 ml/min and carrier gas N2, H2 at 30 ml/min and air. 

 
The data were statistically analyzed according to Snedecor and Cochran (1980). 
 

Results: 
 
Weeds: 

 
Inhibition in weed growth showed different significant responses between the two sunflower cultivars Giza 

5 and Sakha 53 due to herbicide treatments as indicated by the mean values (Table 1). The herbicide Tribinuron 
methyl (Tri.) at the recommended rate reduced significantly the fresh and dry weight of broad leaved weed 
(Portulaca oleracea). Treating plants with Fluazifop P butyl (Flu.) was effective for the selective control of 
grassy weed (Echinochloa colonum). Tri. controlled P. oleracea well in the two sunflower cultivars Giza 5 and 
Sakha 53, while slight effect exerted on E. colonum. On the other hand, Flu. caused complete death of E. 
colonum, while, its effect on Portulaca oleracea was little although significant. However, Butralin (But.) caused 
great significant reduction in both P. oleracea and E. colonum. The reduction in dry weight of P. oleracea 
reached 95.6 and 87.7% in cv. Giza 5 by But. and Tri.  Complete death of P. oleracea was obtained in cv. Sakha 
53 by these two herbicides.   

 
Sunflower growth and chlorophyll content: 

 
The effects of the three herbicides (But., Tri. and Flu.) on plant height, number of leaves and leaf area /plant 

were variable between two cultivars of sunflower (Table 2). The data indicate that cv. Sakha 53 was more 
sensitive than Giza 5 in respect to the effect of herbicide But. It was noted that, But. was effective against P. 
oleracea as well as E. colonum (Table 1) but reduced crop growth relative to control. On the other hand, these 
growth parameters increased to high significant value in the two sunflower cultivars with the herbicide Tri. or 
Flu. as compared to the corresponding controls. The other growth parameters (fresh and dry weight) recorded 
significant reduction by But. in the two sunflower cultivars while significant increase was obtained by both Tri. 
and Flu. (Table 2) 

Treatments of the two sunflower cultivars by But., Flu. and Tri. reveal significant differences with control 
in chlorophyll a, chlorophyll b as well as carotenoids as indicated by mean values. The results recorded marked 
significant increase over control by Flu. specially in chlorophyll a and b (Table 3).   

 
Sunflower yield and yield components: 

 
Herbicides But., Flu. and Tri. gave marked significant variations in different yield components between the 

two cultivars (Table 4). Head diameter, head weight, seed weight /head as well as weight of 100 seeds revealed 
significant inhibitions with But. while recorded high significant increase by Tri. and Flu. Seed weight /head 
reached maximum value by Flu. recording 74.70% over control in cv. Giza 5, while, corresponding value was 
30.8% in cv. Sakha 53.  

 
Oil contents and fatty acids composition in the yielded seeds: 

 
There is significant variation between mean values of oil percentage in the two sunflower cultivars cv. Giza 

5 and cv. Sakha 53 due to application of But., Tri. or Flu. (Table  4).  The yielded seeds of sunflower revealed 
significant reduction in oil percentage when treated with But. while revealed high significant increase in oil 
percentage when treated with Tri. or Flu.  

Fatty acids composition is useful for evaluating product quality. GLC analysis of sunflower seed oil using 7 
standards indicated that both saturated and unsaturated fatty acids quantities were affected by the different 
herbicide treatments (Table 5). Oleic and linoleic acids (unsaturated fatty acids) are predominated fatty acids in 
the yielded seeds in untreated plants as well as in Tri. and Flu.- treated plants. However, the ratio of oleic and 
linoleic acids due to But. was greatly different from that of the untreated control and from other treatments in 
the two cultivars. Palmitic acid was the most abundant saturated fatty acid although it is slightly affected by But. 

 
 
 



2828 
J. Appl. Sci. Res., 9(4): 2825-2832, 2013 
 

 

Macro- and micronutrient contents: 
 
The content of N, P, and K in the defatted meals of sunflower recorded increases with Tri. and Flu. as well 

as untreated weed free over untreated unweeded control. Similarly, increases in the content of Fe, Mn, Zn and 
Cu in defatted meals of sunflower were revealed with Tri. and Flu. over corresponding unweeded controls. 
Generally, the contents of both micro and macronutrients in plants treated with Tri. surpassed its correspondence 
with other herbicide treatments in cv. Giza 5. Regarding, cv. Sakha 53 this result was realized with Flu.  (Table 
6). 

 
Table 1: Effect of different herbicides on fresh and dry weight of purslane (broadleaved weed) and Jungle rice (narrow leaved weed) associated with two cultivars of sunflower (Giza 5  
               and Sakha 53) after 45 days from sowing (Average of the two seasons). 

Treatments 
 
 

Rate/Fed. Purslane (broadleaved weed) Jungle rice (narrow leaved weed)
Fresh weight (g) Dry weight(g) Fresh weight(g) Dry weight(g) 

Giza 5 Sakha 
53 

Mean Giza 
5

Sakha 
53

Mean Giza 5 Sakha 
53

Mean Giza 
5 

Sakha 
53 

Mean 

Unweeded 0 15.70 12.56 14.13 1.14 0.96 1.05 19.20 24.30 21.75 2.80 3.79 3.30 
Weed free 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Butralin 0.85L 0.60 0.00 0.30 0.05 0.00 0.02 4.60 5.92 5.26 0.64 0.69 0.66

Tribenuron 
methyl 

8g 1.76 0.00 0.88 0.14 000 0.07 16.8 19.50 18.15 2.52 2.97 2.74 

Fluazifop P 
butyl 

1L 13.84 8.96 11.40 0.47 0.88 0.68 0.00 0.00 0.00 0.00 0.00 0.00 

Mean  6.37 4.30  0.36 0.37  9.32 12.34  1.40 1.88  
LSD at 5%  A=0.02 

B=0.33 
AxB=0.46 

A=0.03
B=0.05 

AxB=0.07

A=0.41
B=0.72 

AxB=.0.97

A=0.040 
B=0.14 

AxB=0.20 
(A): Cultivars    (B): Treatments     (AxB): Interactions 

 
Table 2: Effect of different herbicides on some growth parameters of the two cultivars of sunflower (Giza 5 and Sakha 53) 
              after 45 days from sowing (Average of the two seasons). 

Treatments Rate/ 
Fed. 

Plant height (cm) Number of leaves/plant Leaf area/plant (cm2) 
Giza 

5 
Sakha 

53 
Mean Giza 

5 
Sakha 

53 
Mean Giza 5 Sakha 

53 
Mean 

Unweeded 0 45.10 39.50 42.30 10.33 9.77 10.05 59.66 60.40 60.03 
Weed free 0 50.50 46.63 48.56 11.99 10.66 11.32 84.73 74.86 79.79 
Butralin 0.85L 40.15 39.66 39.90 6.88 5.66 6.27 52.50 53.80 53.15 

Tribenuron methyl 8g 50.76 39.82 45.29 10.10 9.87 9.98 68.30 63.76 66.03 
Fluazifop P butyl 1L 53.63 42.25 47.94 11.88 10.53 11.20 76.13 73.30 74.71 

Mean  48.03 41.57  10.23 9.29  68.264 65.224  
LSD at 5%  A=1.82 

B=2.35 
AxB=3.33 

A=0.52 
B=0.64 
AxB=ns 

A=0.98 
B=1.84 

AxB=2.61 
(A):Cultivars    (B): Treatments     (AxB): Interactions 
 
Table 2: Continued    

Treatments Rate/Fed. Fresh weight (g/plant) Dry weight (g/plant) 
Giza 5 Sakha 53 Mean Giza 5 Sakha 53 Mean 

Unweeded 0 4.58 3.26 3.92 0.93 0.52 0.72 
Weed free 0 4.97 4.21 4.59 1.50 0.86 1.18 
Butralin 0.85L 3.50 2.85 3.17 0.76 0.35 0.55 

Tribenuron methyl 8g 6.86 4.11 5.48 1.05 0.75 0.90 
Fluazifop P butyl 1L 6.43 4.33 5.38 0.93 0.88 0.90 

Mean  5.26 3.75  1.03 0.68  
LSD at 5%  A=0.25 

B=0.32 
AxB=0.45 

A=0.04 
B=0.16 

AxB=0.23 
(A): Cultivars    (B): Treatments     (AxB): Interactions 

  
Table 3: Effect of different herbicides on chlorophyll a, chlorophyll b and carotenoids (mg/g fresh leaves) in leaves of the two cultivars of 

sunflower (Giza 5 and Sakha 53) after 45 days from sowing (Average of the two seasons). 
Treatments Rate/Fed. Chlorophyll a Chlorophyll b Carotenoids 

Giza 5 Sakha 53 Mean Giza 5 Sakha 53 Mean Giza 5 Sakha 53 Mean 
Unweeded 0 2.45 2.45 2.45 2.02 2.18 2.10 0.09 0.11 0.10 
Weed free 0 3.67 3.11 3.39 2.74 2.44 2.59 0.32 0.16 0.24 
Butralin 0.85L 2.34 2.28 2.31 1.89 1.82 1.855 0.08 0.04 0.06 

Tribenuron methyl 8g 3.62 2.52 3.07 2.62 2.40 2.51 0.12 0.11 0.12 
Fluazifop P butyl 1L 3.82 2.76 3.29 2.78 2.58 2.68 0.19 0.12 0.16 

Mean  3.18 2.62  2.41 2.28  0.16 0.11  
LSD at 5%  A=0.17 

B=0.21 
AxB=0.29 

A=0.05 
B=0.11 

AxB=0.17 

A=0.01 
B=0.07 
AxB=ns 

(A):Cultivars    (B): Treatments     (AxB): Interactions 
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 Table 4: Effect of different herbicides on yield, yield components and oil percentage of the two sunflower cultivars (Giza 5 and Sakha 53)  (Average of the two seasons).          
Treatments Rate/ 

Fed 
Head diameter (cm) Head weight (g) weight of seed /head (g) Weight of 100 seeds (g) Oil perecentage 

Giza 
5 

Sakha 
53 

Mean Giza 
5 

Sakha 
53 

Mean Giza 
5 

Sakha 
53 

Mean Giza 
5 

Sakha 
53 

Mean Giza 
5 

Sakha 
53 

Mean 

Unweeded 0 7.06 6.70 6.88 25.72 28.32 27.02 11.82 12.70 12.26 2.46 2.03 2.24 22.19 21.27 21.73 
Weed free 0 12.96 11.56 12.26 38.42 35.96 37.19 22.08 17.92 20.00 4.41 3.26 3.83 30.82 33.12 31.97 
Butralin 0.85L 6.66 5.54 6.10 24.76 24.96 24.86 10.93 9.77 10.35 1.92 1.83 1.87 19.89 18.93 19.41

Tribenuron 
methyl 

8g 9.93 9.41 9.67 30.06 31.02 30.54 14.94 13.58 14.26 3.63 3.03 3.33 30.18 24.98 27.58 

Fluazifop P 
butyl 

1L 11.20 10.80 11.00 36.86 32.36 34.61 20.65 16.61 18.63 4.08 3.57 3.82 33.45 28.63 31.04 

Mean  9.56 8.80  31.16 30.52  16.08 14.11  3.30 2.74  27.30 25.38  
LSD at 5%  A=0.29 

B=0.16 
AxB=0.22 

A=0.32 
B=0.62 

AxB=0.87 

A=0.21 
B=0.22 

AxB=0.58 

A=0.05 
B=0.12 

AxB=0.17 

A=0.36 
B=0.97 

AxB=1.37 
(A): Cultivars    (B): Treatments     (AxB): Interactions 

 
Table 5: Effect of different herbicides on fatty acids percentage in extracted oils of two sunflower cultivars (Giza 5 and Sakha 53).                                           

 
Treatments 

 

 
Rate/Fed. 

Giza 5 
Saturated fatty acids (%) Unsaturated fatty acids (%) 

16:0 18:0 20:0 18:1 18:2 18:3 20:1 
Unweeded 0 7.88 0.95 0.18 63.01 26.20 0.11 1.46 
Weed free 0 6.41 0.00 1.49 65.90 25.32 0.86 0.00 
Butralin 0.85L 5.89 0.53 1.42 87.06 4.37 0.69 0.00 

Tribenuron methyl 8g 6.76 0.88 1.54 66.19 24.44 0.16 0.00 
Fluazifop P butyl 1L 7.53 5.73 2.47 58.95 25.02 0.26 0.00 

Sakha 53 
Unweeded 0 6.85 0.00 1.13 65.95 25.45 0.59 0.00 
Weed free 0 8.35 2.32 2.53 57.92 25.75 2.83 0.27 
Butralin 0.85L 7.78 3.70 2.74 77.42 7.11 1.21 0.00 

Tribenuron methyl 8g 26.35 0.00 2.27 43.35 24.17 3.84 0.00 
Fluazifop P butyl 1L 6.78 3.91 1.12 57.82 28.45 1.30 0.57 

16:0 palmitic acid;  18:0 stearic acid; 20.0 arachidic acid; 18:1 oleic acid; 18:2 linoleic acid; 18:3 linoleneic  acid; 20:1gadoleic acid    
 
Table 6: Effect of different herbicides on macro and micronutrient contents in defatted meals of the two sunflower cultivars (Giza 5 and  
              Sakha 53).  

Treatments Rate/Fed. Macronutrients (%) Micronutrients (ppm) 
Giza 5 

  N P K Fe Mn Zn Cu 
Unweeded 0 1.12 0.79 1.61 138 36.4 30.9 24.5 
Weed free 0 1.32 0.82 4.95 156 43.3 37.4 30.2 
Butralin 0.85L 1.15 0.62 3.69 148 38.8 35.3 28.3 

Tribenuron methyl 8g 1.25 0.85 4.97 159 41.6 38.1 31.7 
Fluazifop P butyle 1L 1.28 0.79 4.38 153 39.3 36.5 28.8 

Sakha 53 
Unweeded 0 1.05 0.69 2.92 143 37.0 32.6 26.4 
Weed free 0 1.34 0.80 5.71 155 40.7 36.9 29.5 
Butralin 0.85L 1.03 0.65 3.55 140 37.2 34.5 27.3 

Tribenuron methyl 8g 1.21 0.72 3.69 146 36.9 33.4 25.7 
Fluazifop P butyl 1L 1.32 0.76 4.71 148 38.0 34.7 27.9 

  
Discussion: 

 
Weed management is an important component of successful sunflower production. Sunflower is usually 

planted at low densities and grows slowly during the first several weeks; weeds which emerge and become 
established during this time can be very competitive and reduce sunflower yield potential. Therefore, 
maintaining a weed-free sunflower crop for the first 3 to 4 weeks will minimize weed competition and maximize 
yields.  

It is cheaper and faster to keep a field free of weeds by using herbicides than by manual labor due to high 
cost of labor that is considered one of the main reasons for using herbicides in agriculture. Thus, the 
recommended rates of herbicides, have been developed, which inhibit certain basic biochemical processes in 
sensitive species. The herbicides used in the present investigation are related to different groups, so, have 
different target sites. These herbicides are, Tribenuron-methyl that is selective postemergence herbicide related 
to group (sulfonylurea) which control broadleaved weeds through inhibiting branched chain amino acids 
(leucine, isoleucine and valine) by inhibiting one key plant enzyme acetolactate synthase (Buker et al., 2004). 
Fluazifop P butyl is a selective grass herbicide related to (aryloxyphenoxy propionate) which is active against 
acetyl Co enzyme A carboxylase in sensitive species (Burton et al., 1989), the key enzyme of fatty acid 
biosynthesis (Cobb and Kirkwood, 2000). However, Butralin is preplant herbicide and is related to the 
(dinitroaniline) group which control annual grasses and some broadleaved weeds; the site of action of this group 
is tubulin protein involved in cell division (Morejohn et al., 1987). Thus, the meristematic regions, such as the 
growing points of stems and roots, are most affected in sensitive species. 
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The results obtained with the treatments of the two cultivars of sunflower plants (cvs. Giza 5 and Sakha 53) 
with But., Tri. and Flu. (Table 1) revealed a greatly significant decrease in the fresh and dry weight of weeds. 
Great significant inhibition of P. oleracea was recorded by both But. as well as Tri. while reduction in E. 
colonum was obtained with But. and reached to complete death by Flu. Earlier, inhibition in weed growth was 
also recorded in response to application of But. in sunflower or other plants (Regnault, 1983; Saudy and El-
Metwally, 2009). Similar results on weed inhibition were recorded with Tri. (Kotoula-syka et al., 1993; Béres et 
al., 2005; Godar et al., 2011). The results also referred to inhibition of grassy weed growth by Flu.; these have 
been previously reported in sunflower by Bedmar (1997) and Yantang et al. (2007). In general, several 
herbicides were used to control weeds in sunflower (García-Torres et al., 1994; Alonso-Prados et al., 2002; 
Nagy et al., 2006; Fan et al., 2007; Tonev et al., 2009; Ephrath and Eizenberg, 2010). 

 
The reduction in fresh and dry weight of the weeds caused by Tri and Flu. was accompanied by a greatly 

significant increase in sunflower growth (Table 2) and the crop yield and its components ( Table 4) as head 
diameter, head weight, seed weight of head and weight of 100 seeds. Similarly, these results were concluded by 
several workers who proved that controlling weeds was accompanied by increase in sunflower growth and yield 
(Kotoula-syka et al., 1993; Bedmar, 1997; Béres et al., 2005; Yantang et al., 2007; Godar et al., 2011).  The 
results also showed that the increase in sunflower growth (Table 2) was accompanied by an increase in 
chlorophyll contents (Table 3). These results indicate that the increase in sunflower growth may be attributed to 
the increase in chlorophyll biosynthesis. In this connection, El-Rokiek (1996) found that the increase in 
sunflower growth was concomitant with increase in chlorophyll biosynthesis and other metabolic processes. The 
results also revealed increase in total oil content in the yielded sunflower seeds. This may be logical 
consequence of increasing weight of seed yield (weight of seeds/head). El-Rokiek et al. (2010) and El-Rokiek 
and El-Nagdy (2011) recorded the increase in oil in the yielded seeds of soybean and sunflower due to increase 
in seed yield/plant. It was observed that the ratio of oleic and linoleic acids was greatly different between the 
herbicide But. and the two other herbicides Tri. and Flu. This difference may affect oil quality (Shahidi, 1999).   

The results also indicated an increase in macro and micronutrient contents (Table 6) may be referred to 
increase in competitive ability in absorption of nutrient elements after reduction or killing weeds by the 
herbicides under study. This reflected in the increase in growth and chlorophyll biosynthesis as mentioned 
above and may be explained as some of these nutrient elements act as co enzymes. In this connection, metal ions 
are essential in biochemical functions by being incorporated into or associating with proteins to elicit functions 
in living cells. In plant mitochondria, key functions of metal cofactors include metabolism, electron transport, 
ATP synthesis, and the detoxification of reactive oxygen species. For example, copper (Cu) and iron (Fe) ions 
facilitate the transfer of electrons in the electron transport chain (Pascal and Douce, 1993), proteins of the 
tricarboxylic acid cycle utilize metal ion cofactors to catalyze primary metabolic reactions ( Jordanov et al., 
1992), manganese (Mn) and (Fe) are required for antioxidant defense enzymes (Alscher et al., 2002), and zinc 
(Zn) is required for the protein import apparatus in both carrier protein transport to the inner membrane (Lister 
et al., 2002). 

On the other hand, But. caused significant inhibition in growth of both cultivars (Giza 5 and Sakha 53) of 
sunflower. The inhibition seemed to be higher in in cv. Sakha 53 although inhibition or killing associated weeds. 
These results indicated sensitivity of the two cultivars to But. herbicide. 

 
Conclusion: 

 
The results of the present study revealed that Tribenuron methyl at the recommended rate induced 

significant reduction in growth of both P. oleracea (broadleaved) and E. colonum (grassy weed). Fluazifop P 
butyl at the recommended rate also caused complete death of the grassy weed. Tri. and Flu.  increased the 
growth and yield of the two cultivars of sunflower.  The results of this work indicated also significant reduction 
in the growth of P. oleracea and E. colonum by Butralin herbicide and at the same time reduced sunflower 
growth and yield. Thus, P. oleracea and E. colonum could be controlled by Tri. and Flu. without sunflower crop 
injury and consequently increased the crop yield. However, the ratio of unsaturated fatty acids was affected by 
the three herbicides, what may lead to needing to excess of work in this point.  

 
References 

 
Alonso-Prados, J.L., E. Hernández-Sevillano, S. Llanos, M. Villarroya, J.M. Garcı ́a-Baudı ́n, 2002. 

Sulfosulfuron soil residues on barley (Hordeum vulgare), sunflower (Helianthus annuus) and common 
vetch (Vicia sativa). Crop Protection, 21(10): 1061-1066. 

Alscher, R.G., N. Erturk, L.S.  Heath, 2002. Role of superoxide dismutases (SODs) in controlling oxidative 
stress in plants. J. Exp. Bot., 53: 1331-1341. 



2831 
J. Appl. Sci. Res., 9(4): 2825-2832, 2013 
 

 

AOAC, 1984. Association of Official Analytical Chemists – Official methods of analysis of the association of 
official analytical chemists. 21ed. Washigton D.C. 

 AOCS, 1964. Official and Tentative Methods of American Oil Chemists Society and American Chem. 3rd ed. 
Vols. I and II, Ac 3- 44. Champaign, IL. 

Bedmar, F., 1997. Bermudagrass (Cynodon dactylon) control in sunflower (Helianthus annuus), soybean 
(Glycine max) and potato (Solanum tuberosum) with postemergence graminicides. Weed Tech., 11(4): 683-
688. 

Béres, I., D. Szente, V. Gyenes, I. Somlyay, 2005. Weed control in sunflower (Helianthus annuus L.) with post-
emergent herbicides. Comm. Agric. Appl. Biol Sci., 70(3): 475- 479. 

Black, C.A., D.D. Evans, L.E. Ensminger, G.L. White, F.E. Clarck, 1982. Methods of Soil Analysis. Part 2. 
Agron.Inc. Madison Wise. 

Buker, R.S., B. Rathinasabapathi, W.M. Stall, G. MacDonald, S.M.  Olson, 2004. Physiological basis for 
differential tolerance of tomato and pepper to rimsulfuron and halosulfuron: Site of action study. Weed Sci., 
52: 201-205.   

Burton, J.D., J.W. Gronwald, D.A. Somers, B.G. Gengenbach, D.L. Wyse, 1989. Inhibition of corn acetyl CoA 
carboxylase by cyclohexandione and aryloxyphenoxypropionate herbicides. Pest. Biochem. Phys., 34(1): 
76-85. 

Cobb, A.H., R.C. Kirkwood, 2000. Challenges for Herbicide Development. In: Herbicides and their 
Mechanisms of Action. A. H. Cobb and R. C. Kirkwood (eds.), Sheffield Academic Press. UK. pp: 1-21. 

 El-Rokiek, K.G., 1996. Biological responses of some monocot and dicot plants to interaction effects of the 
herbicide glyphosate and other additives. Msc. Thesis, Cairo University, pp: 146. 

El-Rokiek, K.G., W.M. El-Nagdi, 2011. Dual effects of leaf extracts of Eucalyptus citriodora on controlling 
purslane and root-knot nematode in sunflower. J. Plant Protection Res., 51(1): 121-129. 

El-Rokiek, K.G., S.A. Saad El-Din, F.A. Sharara, 2010. Allelopathic behaviour of Cyperus rotundus L on both 
Chorchorus olitorius (broad leaved weed) and Echinochloa crus-galli (grassy weed) associated with 
soybean. J. Plant Protection Res., 50(3): 174-179. 

Ephrath, J.E., H. Eizenberg, 2010. Quantification of the dynamics of Orobanche cumana and Phelipanche 
aegyptiaca parasitism in confectionery sunflower. Weed Res., 50(2): 140-152. 

Fan, Z.W., H. Buschmann, J. Sauerborn, 2007. Prohexadione-calcium induces sunflower (Helianthus annuus) 
resistance against the root parasitic weed Orobanche cumana. Weed Res., 47(1): 34-43. 

García-Torres, L., F. López-Granados, M. Castejón-Muñoz, 1994.  Pre-emergence herbicides for the control of 
broomrape (Orobanche cernua Loefl.) in sunflower (Helianthus annuus L.). Weed Res., 34(4): 395-402. 

Godar, A.S., P.W. Stahlman, J.A. Dille, 2011.  Single and sequential applications of tribenuron on broadleaf 
weed control and crop response in tribenuron-resistant sunflower. Weed Technology, 25(3): 391-397.  

Harborne, J.B., 1984. Phytochemical Methods: A Guide to Modern Techniques of Plant Analysis. 2nd ed., 
Phytochem. Methods. Chapman and Hall, New York, 3: 100-117. 

Jat, R., G. Giri, 2000. Influence of nitrogen and weed-control measures on weed growth, and seed and oil yields 
of sunflower (Helianthus annuus). Indian J. Agron., 45(1): 193-198. 

Jordanov, J., F. Courtois-Verniquet, M. Neuburger, R. Douce, 1992. Structural investigations by extended X-ray 
absorption fine structure spectroscopy of the iron center of mitochondrial aconitase in higher plant cells. J. 
Biol. Chem., 267: 16775-16778. 

 Kotoula-Syka, E., I. Eleftherohorinos, A. Gagianas, A.G. Sficas, 1993. Phytotoxicity and persistence of 
chlorsulfuron, metsulfuron-methyl, triasulfuron and tribenuron-methyl in three soils. Weed Res., 33: 355-
367. 

Lehoczky, E., P. Reisinger, 2003. Study on the weed - crop competition for nutrients in maize. Comm. Agric. 
Appl. Biol. Sci., 68(4): 373-380. 

Lister, R., B. Mowday, J. Whelan, A. H. Millar, 2002. Zinc - dependent intermembrane space proteins stimulate 
import of carrier proteins into plant mitochondria. Plant J. 30: 555-566. 

Morejohn, L.C., T.E. Bureau, J. Molè-Bajer, A.S. Bajer, D.E. Fosket, 1987. Oryzalin, a                            
dinitroaniline herbicide, binds to plant tubulin and inhibits microtubule polymerization in vitro. Planta, 
172(2): 252-264.  

Nagy, I., S.P. Reisinger, P. Pomsár, 2006. Experiences of introduction of imidazolinone-resistant sunflower in 
Hungary from the herbological point of view.  Zeitschrift für Pflanzenkrankheiten und Pflanzenschutz 
(Journal of Plant Diseases and Protection), Sonderheft XX, 31-37.   

Olson, B.L.S., R.K. Zollinger, C.R. Thompson, D.E. Peterson, B. Jenks, M. Moechnig, P.W. Stahlman, 2011. 
Pyroxasulfone with and without Sulfentrazone in sunflower (Helianthus annuus).Weed Technology, 25(2): 
217-221.  

Pascal, N., R. Douce, 1993. Effect of iron deficiency on the respiration of sycamore (Acer pseudoplatanus L.) 
cells. Plant Physiol., 103: 1329-1338. 



2832 
J. Appl. Sci. Res., 9(4): 2825-2832, 2013 
 

 

 Prostko, E.P., T.L. Grey, J.W. Davis, 2009. Imidazolinone-resistant sunflower tolerance to Imazapic. Weed 
Technology, 23(1): 188-190.  

 Regnault, V., 1983. Weed control in sunflower in France. Garcia-de-Orta, Estudios-Agronomicos, 10(1-2): 49-
53. 

Saric, M., R. Kastrori, R. Cuic, T. Cupina, L.Geric, 1967. Chlorophyll determination. Univ. Unoven sodu park 
tikum is fiziologize Biljaka, Beogard, Hauncna, Anjiga, pp: 215. 

Saudy, H.S., I.M.  El-Metwally, 2009. Weed management under different patterns of sunflower - soybean 
intercropping. J. Central Europian Agric., 10(1): 41-52. 

Shahidi, F., 1999. Canola and Rapeseed. Van Nostrand Reinhold, New York, USA, pp: 93. 
Singh, V.B., G. Giri, 2001.  Influence of intercropping and weed-control measures on suppression of weeds and 

productivity of spring season sunflower (Helianthus annuus) and groundnut (Arachis hypogaea). Indian J. 
Agron., 46(3): 440-444. 

Snedecor, G.W., W.G. Cochran, 1980. Statistical Methods. 7th ed. The Iowa State Univ. Press, Ames, Iowa, I 
A., pp: 507.         

Szentey, L., 1994. A napraforgó vegyszeres gyomirtása. Agrofórum, 5(4): 15-18. 
Tonev, T., A. Plovdiv-Mitkov, Ch. Dochev, M. Tityanov, 2009. Possibilities of su-technology for an efficient 

weed control in sunflower. Plant Science (Растениевъдни Науки ), 46(2): 161-166. 
Webster, T.M., 2004. Southern states weed survey: grass crops subsection. Proc. Southern Weed Sci. Soc., 57: 

404-426. 
Yantang, D. et al., 2007. Experiment in the control of the weeds in sunflower field with 17.5% 

benazolinquizalofop-p and its safety. J. Anhui Agric. Sci., 33 (C.F. 
http://en.cnki.com.cn/Article_en/CJFDTOTAL-AHNY200733094.htm).   
 
 
 


