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Abstract 

The goal of the present study was to evaluate the protein contents and polypeptides of peanut 

cultivars (Arachis hypogaea L. cv. Giza 5 and Giza 6) under the influence of fusilade and 

basagran herbicides. The role of salicylic acid (SA) for alleviation the toxicity of herbicides was 

evaluated. After two weeks of treatments, the protein composition and polypeptides of peanut 

leaves compared to the control plants were analyzed. The results showed that increase 

concentrations of fusilade and basagran caused an increase in the insoluble and total protein 

contents of both leaf peanut cultivars. In contrast, the soluble protein of both cultivars showed 

variable contents depended on the herbicide concentration and cultivars. Spraying or mixed 1 mM 

of salicylic acid with 1.5 recommended field dose (FD) of fusilade or basagran herbicides treated 

plants increased leaf total protein contents of peanut Giza 6 cultivar (G6) while that of Giza 5 

cultivar (G5) was unaffected. The changes occurred in the polypeptides of G5 cultivar due to 

fusilade resulted in disappearance polypeptides of 14, 41 and 42 kDa and appearance a 

polypeptide of 32 kDa. In case of G6 cultivar, fusilade and basagran caused formation of 

polypeptides of 14 and 28 kDa. Basagran decreased the band intensity of most polypeptides in G5 

cultivar but increased it in G6 cultivar compared with that of the control. The polypeptide of 41 

kDa was highly accumulated with the interaction treatment of SA and herbicides. 

Key words: Arachis hypogaea; Herbicides; Protein; Polypeptides; Salicylic acid 

Abbreviations: FD, field dose; G5, Giza 5; G6, Giza 6; Mix, mixture; SA, salicylic acid; Sp, 

spray. 

  
Introduction 

In modern agronomic practices, herbicides 

are often used to control weeds and 

consequently to improve plant productivity. 

Nowadays, herbicides are used widely in 

agriculture, industry, and urban areas. 

However, the intensive and improper 

applications of herbicides led to their 

accumulation in soils and may deteriorate the 

quality of soil and water. Herbicides control or 

kill plants through a variety of mechanisms, 

including the inhibition of biological 

processes, such as photosynthesis, cell 

division, and root growth, interference with 

the synthesis of pigments, protein, and 

destruction of cell membranes (Hassanein et 

al., 1998; Fayez and Kristen, 1996; Fayez, 

2000; Fayez, and Hassanein, 2000; Fayez and 

Abd- Elfattah, 2007; Xiang et al., 2013). 

Almost, 61% and 15% of total herbicides used 

worldwide in 2004 have been applied in North 

America and Europe, and Asia, respectively 

(Anonymous, 2006). 

Peanut (Arachis hypogaea, Fabaceae), is an 

economically important food crop in many 

countries worldwide. It is native to South 

Africa, Mexico, South America and 

Mediterranean region. Weeds cause 
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tremendous damage to peanut yields 

(Richburg et al., 1994; Dotray and Keeling, 

1997; Yu et al., 2007) and reduce peanut yield 

up to 75% (Gnanamurthy and 

Balasubramaniyan, 1998). The first three to 

four weeks of peanut growth period is critical 

for weed control (Kalaiselvan et al., 1991). 

Buchanan et al. (1982) suggested that peanut 

yields were not reduced when weeds were 

removed within the first three weeks after 

planting and when fields were kept weed-free 

throughout the rest of the season. 

Fusilade is one of the systemic herbicides 

belongs to the Aryloxy-phenoxypropionates 

"FOPS" family of herbicides. The main target 

site of fusilade is the inhibition of acetyl 

coenzyme A carboxylase (ACCase) activity 

that catalyses the carboxylation of acetyl-CoA 

to malonyl-CoA (Abit and Al-Khatib, 2013; 

Nikolskaya et al., 1999, Yu et al., 2004). 

Basagran belongs to photosynthetic inhibitor 

herbicides blocking electron transport from 

photosystem II (PS II), resulting in 

photosynthesis inhibition and generation 

oxidative stress in sensitive plant species 

(Macedo et al., 2008; Reis et al., 2011). 

Basagran herbicide is extensively used in 

agriculture to replace atrazine (Hourmant et 

al., 2009). 

Salicylic acid (SA) is a potent signaling 

molecule in plants and induces plant tolerance 

to various biotic and abiotic stresses (Horvath 

et al., 2007; Kazemi et al., 2010). It has been 

shown that SA provides protection against 

herbicides and oxidative stress (Rao et al., 

1997; Popova et al., 2002; Ananieva et al., 

2004; Fayez et al., 2011). It has been shown 

that SA provides protection against low 

temperature stress in maize (Janda et al., 

1999) and salt stress condition (Arfan et al., 

2007). 

Protein metabolism of lupinus albus was 

altered in leaves followed carbetamide and 

metribuzin herbicides (Fernández-pascual, 

1992). Inhibition of total leaf protein by 

herbicides was reported by Singh et al. (1984). 

The herbicide diclofop {2-[4(2', 4'-

dichlorophenoxy) phenoxy] propionic acid} 

has been used by Hoppe and his associates, 

who have demonstrated that (a) that lipid 

synthesis was affected in root tips and leaves 

of sensitive species, (b) that the lipid effect 

was due to the inhibition of fatty acid 

synthesis de novo (and (c) that other metabolic 

reactions such as carbohydrate, nucleic acid 

and protein syntheses were not inhibited 

significantly (Hoppe, 1981; Hoppe and 

Zacher, 1982). Anabaena cylindrical cells 

exposed to 1.5 and 2 mM of bentazon 

significantly increased cellular protein content 

(Galhano et al., 2009). 

Electrophoretic SDS-protein profiles were 

successfully used to establish biochemical 

genetic finger prints of many plants (Abdel 

Salam et al., 1997a). Hussein and Salam 

(1985) stated that each band in the protein 

banding pattern of an organism reflects a 

separate transcriptional event. Electrophoretic 

analysis of the protein provides information 

concerning the structural genes and their 

regulatory systems that control the 

biosynthetic pathways of that protein, for 

example, herbicides caused many changes in 

the protein banding pattern of Glycine max 

(Fayez, 2000). Similar results were obtained 

by other investigators following different 

treatments (Abdel-Salam et al., 1997a; Abdel- 

Salam et al., 1997b; Shehata et al., 2000). At 

molecular levels, the environmental stresses 

such as herbicides cause changes in protein 

metabolism and alterations in the protein 

polypeptides has been reported (Fayez, 2000).  

Therefore, this work is an extensive study 

to show the effects of fusilade and basagran 

herbicides on leaf protein and polypeptides of 

peanut cultivars (Arachis hypogaea cv. Giza 5 

and Giza 6). Furthermore, this work was to 

provide an evidence for the role of exogenous 

salicylic acid treatments in peanut plants 

against the effects caused by herbicide 

applications.  

Materials and methods: 

Plant materials and treatments: 
Seeds of peanut cultivars (Arachis 

hypogaea, cv. Giza 5 and Giza 6), were kindly 

provided by the Agriculture Research Center, 

Ministry of Agriculture, Shandawil, Sohag, 

Egypt. The used herbicides were fusilade 

(fluzifop-p- butyl) belongs to the 

aryloxyphenoxy propionate (Fops) and 

basagran (bentazon) belongs to the 
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benzothiadiazinone group of herbicides. The 

two herbicides were commercially available 

and frequently used for weed control 

throughout the peanut fields. The herbicides 

used were applied by spraying to leaves until 

run off. Salicylic acid was used as sodium 

salicylate. 

Seeds of the two peanut cultivars were 

sown in a mixture of soil and sand (2:1, v/v) in 

clean plastic pots. Four weeks later, plants 

showed the same growth were chosen, divided 

into 12 groups and treated for two weeks as 

the following: Group 1, (Control, H2O) plants 

was sprayed with water; Group 2, (Control, 

SA) plants sprayed with 1 mM sodium 

salicylate; Group 3, (0.5 FD) plants sprayed 

with half field dose of fusilade; Group 4, (1 

FD) plants sprayed with field dose of fusilade; 

Group 5, (1.5 FD) plants sprayed with 1.5 

dose of fusilade; Group 6, (1.5 FD SA SP) 

plants sprayed with 1 mM sodium salicylate 

one day before 1.5 field dose of fusilade 

treated; Group 7, (1.5 FD SA Mix) plants 

sprayed with the mixture of 1 mM sodium 

salicylate + 1.5 field dose of fusilade solution; 

Group 8, (0.5 FD) plants sprayed with half 

field dose of basagran; Group 9, (1 FD) plants 

sprayed with field dose of basagran; Group 10, 

(1.5 FD) plants sprayed with 1.5 normal dose 

of basagran; Group 11, (1.5 FD SA SP) plants 

sprayed with 1mM sodium salicylate one day 

before 1.5 field dose of basagran treated 

plants; Group 12, (1.5 FD SA Mix) plants 

sprayed with the mixture of 1mM salicylate + 

1.5 field dose of basagran. 

Experimental methods: 

Protein content estimation:  
According to Lowery et al. (1951) method, 

leaf protein contents were determined. Dry 

tissue samples (0.1 g) were extracted in 10 mL 

phosphate buffer pH 7.0 for analysis of 

soluble protein. For total protein, 50 mg of dry 

tissue was extracted in 10 mL NaOH (0.1 N) 

for 2 h at 90 ºC. The extracts were centrifuged 

and the supernatants were collected. One mL 

of extract was added to 5 mL of alkaline 

reagent and mixed thoroughly then allowed to 

stand for 10 min. A total of 0.5 mL of Folin 

phenol reagent diluted 1:1 (v/v) was then 

added and mixed immediately. After 30 min, 

the extinction against appropriate blank was 

measured at 700 nm. Results were expressed 

as mg/g dry weight. Insoluble proteins were 

calculated as the difference between the 

amounts of total and water-soluble proteins. 

Bovine serum albumin was used for standard 

curve. 

Protein extraction and electrophoretic 

analysis: 

SDS-PAGE system of Laemmli (1970) was 

used with 24 × 14 × 0.2 cm vertical slab gels. 

The total proteins separated using separating 

gels contained 10% polyacrylamide. One gram 

of the plant leaves was ground on ice in a 

morter using 0.5 mL Tris-HCl and, protein 

samples were mixed with an equal volume of 

buffer containing 0.125 M Tris-HCl, (pH 6.6), 

4% SDS, 20% glycerol, 10% 2- 

mercaptoethanol and bromoiphenol blue as a 

tracking dye. The mixture was heated in a 

water bath at 40 °C for 30 min and then heated 

at 96 °C for 5 min and loaded onto gel wells 

for electrophoresis (Bio Rad, Protein II XI 

cell). Gels were then run at 18 mA per gel for 

6 h at 4 °C in run buffer containing 0.025M 

Tris, 0.192M glycine and 0.1% SDS. Protein 

bands were visualized by 0.1% Commassie 

Brilliant Blue R.250 in the destain solution.  

Finally the gels were then destained in 40% 

(v/v) methanol, 7% glacial acetic acid and 53 

% distilled Water. 

Statistical analysis: 
The obtained data were tested for 

significance by using one-way of variance 

(ANOVA) test. Means were compared by least 

significant differences (LSD) test at levels P < 

0.05 and P < 0.01. All statistical tests were 

carried out using SPSS (v. 9.0) software. 

Results: 

Protein content: 
Soluble, insoluble and total proteins of 

control and treated peanut leaves were 

analyzed and shown in Tables 1 and 2. The 

most obvious changes were noticed in case of 

insoluble protein, while the soluble protein 

content was slightly affected in all treatments. 

Fusilade herbicide caused significant increase 

in protein contents of both cultivars. The 

application of fusilade caused a noticeable 

increase in leaf protein content regardless its 
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applied dose. In G5 cultivar, with increasing 

fusilade field doses (0.5-1.5 FD), the insoluble 

and total proteins decreased but the values 

remain higher than the control. In contrast, the 

increase in insoluble and total proteins of G6 

was concomitant with the increase of fusilade 

doses.  

SA application (sprayed one day before 

fusilade or mixed with fusilade herbicide) 

stimulated G6 leaves to concentrate more 

proteins than G5 which became more or less 

similar to the corresponding control. In G6 

cultivar, the leaves treated with the mixture of 

1mM SA + 1.5 FD of fusilade accumulate 

more proteins than those sprayed with 1 mM 

SA one day before 1.5 FD of fusilade.  

On the other hand, application of basagran 

herbicide affected protein concentrations of 

G5 and G6 cultivars. Soluble protein of G5 

leaves tend to decrease (15% less than the 

control with using 1.5 FD of basagran), while 

the soluble protein of G6 leaves was 

unaffected in response to 1.5 FD basagran 

spraying.  Low dose of basagran enhanced the 

insoluble formation in both cultivars.  Leaf 

total protein contents of both cultivars more or 

less unaffected due to application of 1 or 1.5 

field dose of basagran herbicide. The most 

obvious increase was observed with the lowest 

dose of basagran (0. 5 FD). The leaf total 

protein content of both cultivars increased by 

10% (Tables 1 and 2). G6 cultivar was highly 

influenced by treatment with a mixed SA and 

basagran solution. The leaf total protein 

increased by 26.09% compared to that of the 

control. In comparison with the control, an 

induction of more insoluble and total proteins 

was detected as a result of spraying 1 mM SA 

in G5 leaves, while in G6 the SA had no 

significant effect (Tables 1 and 2).   

 

 

Herbicides Treatments 

Soluble Insoluble Total 

M ± SD % M ± SD % M ± SD % 

 
Control 40.08 ± 0.49 100 267.09 ± 2.97 100 307.17 ± 3.25 100 

Control SA 31.50* ± 12.62 78.59 306.79** ± 0.60 114.86 338.17** ± 10.79 110.09 

Fusilade 

0.5 FD 44.57 ± 2.38 111.20 321.77** ± 8.76 120.47 366.33** ± 10.25 119.26 

1 FD 36.11 ± 5.14 90.09. 313.23** ± 10.14 117.27 349.33** ± 5.80 113.73 

1.5 FD 31.79* ± 3.84 79.31 307.04** ± 18.45 114.95 338.83** ± 17.22 110.31 

1.5 FD + 1 mM SA Sp 45.06 ± 7.80 112.42 251.77 ± 7.80 94.26 296.83 ± 3.18 96.63 

1.5 FD + 1 mM SA Mix 45.50 ± 3.35 113.52 263.50 ± 4.46 98.65 309.00 ± 7.81 100.60 

Basagran 

0.5 FD 35.93 ± 1.75 89.64 304.90** ± 4.32 114.15 340.83** ± 4.75 110.96 

1 FD 31.06* ± 2.35 77.49 296.61** ± 18.51 111.05 327.67* ± 21.99 106.67 

1.5 FD 34.07* ± 2.20 85.00 262.60 ± 11.63 98.32 296.67 ± 11.12 96.58 

1.5 FD + 1 mM SA Sp 37.22 ± 1.58 92,86 278.11 ± 6.12 104.11 315.33 ± 7.64 102.66 

1.5 FD + 1 mM SA Mix 36.28 ± 14.91 90.52 277.39 ± 12.53 103.85 313.67 ± 8.75 102.12 

 

Table 1. Showed the effect of salicylic acid, fusilade, basagran and the interaction of salicylic acid + 

fusilade or basagran on protein content (mg g
-1

 DW) of Arachis hypogaea cv. Giza 5 leaves. 

Values are means (M) of four replicates ± standard deviation (SD). 
 

Statistical significance of differences 

compared to control: *, significant at 

P<0.05; **, significant at P<0.01. 
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Herbicides Treatments 
Soluble Insoluble Total 

M ± SD % M ± SD % M ± SD % 

 
Control 33.95 ± 1.50 100 310.35 ± 18.92 100 345.00 ± 17.68 100 

Control SA 27.30 ± 4.70 80.41 301.95 ± 7.88 97.29 329.17 ± 2.25 95.41 

Fusilade 

0.5 FD 36.11 ± 3.74 106.36 302.89 ± 9.78 97.60 339.00 ± 11.53 98.26 

1 FD 28.99 ± 8.68 85.40 323.18 ± 14.57 104.13 352.17 ± 5.97 102.08 

1.5 FD 37.92 ± 4.65 111.68 372.92** ± 16.27 120.16 410.83** ± 16.26 119.08 

1.5 FD + 1 

mM SA Sp 
37.45 ± 3.32 110.31 353.36** ± 1.43 113.86 391.25** ± 6.01 113.41 

1.5 FD + 1 

mM SA Mix 
33.08 ± 1.48 97.44 369.18** ± 11.03 118.95 402.25** ± 9.55 116.59 

Basagran 

0.5 FD 35.61 ± 4.08 104.90 360.89* ± 10.06 116.28 387.50* ± 18.52 112.32 

1 FD 42.88 ± 0.49 126.29 306.38 ± 16.83 98.72 349.25 ± 17.32 101.23 

1.5 FD 34.07 ± 8.69 100.34 337.27 ± 28.36 108.67 371.33 ± 25.91 107.63 

1.5 FD + 1 

mM SA Sp 
39.20 ± 0.99 115.46 301.80 ± 18.10 97.25 343.83 ± 14.36 99.66 

1.5 FD + 1 

mM SA Mix 
36.49 ± 10.77 107.47 398.51** ± 4.40 128.41 435.00** ± 6.36 126.09 

Table 2. Showed the effect of salicylic acid, fusilade, basagran and the interaction of salicylic acid + fusilade or 

basagran on protein content (mg g-1 DW) of Arachis hypogaea cv. Giza 6 leaves. Values are means (M) of four 

replicates ± standard deviation (SD). Values are means (M) of four replicates ± standard deviation (SD). 

 
Statistical significance of differences compared 

to control: *, significant at P<0.05; **, 

significant at P<0.01. 
 

 

 

 

Protein electrophoretic patterns: 
The following part is conducted to detect 

the protein patterns by using one-dimensional 

SDS-polyacrylamide Gel Electrophoresis 

(SDS-PAGE). Fusilade and basagran as well 

as SA treatments affected peanuts (Arachis 

hypogaea L. cv. G5 and G6) leaves showed 

various changes in protein polypeptides (Table 

3 and Fig. 1). Appearance and disappearance 

of bands as well as a change in band 

intensities were recorded in comparison with 

that of the control plants.  

 

Giza 6 Giza 5 

B+SA B F+SA F Control B+SA B F+SA F Control 

- 42(H) 42 42(H) 42(L) 42 42 42 - 42 

- 41(H) 41 41(H) 41(L) 41(H) 41 41 - 41 

36(L) 36 36 36(H) 36(L) 36 36 36(L) 36 36(H) 

34(L) 34 34 34(H) 34(L) 34 34 34(L) 34 34(H) 

- - - - - 32 - - 32 - 

- 28 - 28 - 28 - 28 - - 

20 (L) 21 21 21 21 21 21 21 21 21 

18(L) 18 18 18 18 18 18 18 18 18(H) 

17 (L) 17(H) 17 17(H) 17 17(H) 17 17(H) 17(H) 17(H) 

- 14(H) - 14(H) - 14 14(H) 14 - 14(H) 

11(L) 11 11 11(H) 11 11 11 11 11(H) 11(H) 

Table 3. Relatively molecular weights of protein polypeptides detected in Arachis hypogaea cv. Giza 5 and Giza 6 

treated with salicylic acid, fusilade, basagran and the interaction of salicylic acid + fusilade or basagran. Data were 

obtained by one- dimensional SDS-polyacrylamide Gel Electrophoresis (SDS-PAGE). Where B, F, H, L and SA letters 

are refer to the basagran, fusilade, high band density, less band density and salicylic acid, respectively. 
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Protein patterns of Giza 5 cultivar: 
The changes in protein pattern of G5 leaves 

in response to treatments were shown in 

Figure 1 (Lanes 1, 2, 3, 4 and 5) and presented 

in details in Table 3. In comparison between 

peanut cultivars, the polypeptides of untreated 

plants of G5 cultivar had higher intensity than 

in G6 cultivar. Untreated G5 showed a 

polypeptide of about 18 kDa (Fig. 1) which 

was absent in G6. Comparing with the control, 

application of the highest dose (1.5 FD) of 

fusilade to G5 leaves led to formation a new 

polypeptide of about 32 kDa and disappeared 

of polypeptides with the molecular weight of 

14, 41 and 42 kDa. The intensity of 

polypeptides of 18, 34 and 36 kDa decreased 

in response to fusilade application. SA 

spraying one day before fusilade application 

caused formation of 28 and accumulation of 

41 kDa polypeptides. 

Basagran treated G5 leaves decreased the 

intensity of most polypeptides (Lane 4) in 

comparison with that of the control (Lane 1). 

In response to 1 mM SA spraying before one 

day of basagran application, the polypeptides 

of 28 and 32 kDa were formed. On the other 

hand, SA spraying increased intensity of 

polypeptides of about 11, 17 and 41 kDa, in 

comparison with that of basagran treated 

plants. 

Protein patterns of Giza 6 cultivar: 
It was noted that the protein bands in G6 

had lower intensity than in G5 (Fig. 1). 

Application of fusillade (1.5 FD) caused 

formation of polypeptides of about 14 and 28 

kDa. Furthermore, the density of polypeptides 

of about 11, 18, 21, 34, 36 and 41 kDa 

increased in comparison with the control. In 

response to SA Spraying before one day of 

fusilade application (avoid alterations in 

polypeptides which were resulted in plants 

treated only with fusilade (Lane 8). The 

profile polypeptides (Lane 7) appear to be as 

that of control plants (Lane 6). 

Effects of basagran herbicide (1.5 FD) on 

polypeptides of G6 (Fig. 1) are shown in lane 

9.  Band intensities of basagran treated plants 

were stained greatly when compared with that 

of the control (Lane 6), especially bands of 17, 

41 and 42 kDa. As the fusilade effect, 

basagran treatment led to a formation of 

polypeptides of 14 and 28 kDa. SA spraying to 

plants before one day of basagran resulting in 

weakly stained polypeptides. 

 

 

 

 

 
 

 

 

Fig. 1. Electrophoretic profiles of the total soluble 

proteins extracted from leaves of peanut (Arachis 

hypogaea cv. Giza 5 and Giza 6) after two weeks 

of being treated with fusilade, basagran and 

salicylic acid (SA) compared to the control. Giza 5 

control (lane 1); fusillade (lane 2); fusilade + SA 

(lane 3), basagran (line 4); basagran + SA (line 5); 

Giza 6 control (line 6); fusilade (lane 7); fusilade + 

SA (lane 8), basagran (line 9); basagran + SA (line 

10). Polypeptide bands were visualized by 

Coomassie blue. Acrylamide slab gel was 

photographed. Arrow-heads refer to polypeptides 

that were altered. 

Discussion: 
The major function of proteins in 

metabolism is to serve as enzymes for 

metabolic activities (Hoppe, 1981).  In this 

experiment, with all herbicides treatments, the 

most obvious changes were noticed in case of 

insoluble and total proteins, while the soluble 

protein content was slightly affected. Fusilade 

application caused a noticeable increase in 

protein contents in both cultivars. The increase 

of G6 insoluble and total proteins was fusilade 

dose-dependent. Under herbicide stress, the 

stimulation of protein synthesis that led to 

protein accumulation is involved in sequences 

that the enzymes activity rises as defense 

mechanism against herbicide stress (Peixoto et 

al., 2008). Moreover, the observed increase in 

the protein content, through treatment with 

herbicides, was likely the result of a loss of 

water and electrolytes from the cell rather than 

an increase of the protein synthesis (Peixoto et 

al., 2008). Other opinions suggest protein 

accumulation under herbicidal stress is due to 

rapid synthesis or less degradation of proteins 

(Ries, 1967). 
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On the other side, basagran application 

caused decrease in soluble protein levels in G5 

leaves while G6 was unaffected. Similar to 

fusilade, basagran enhanced the insoluble and 

total proteins formation in both cultivars. 

Previous reports demonstrated that bentazon 

(basagran) doses increased cellular protein 

content of A. cylindrical (Galhano, 2009). 

Furthermore, Kobbia et al., (2001), droved an 

explanation, he reported that photosynthetic 

inhibitors enhanced cellular nitrogen 

metabolism thus leading to more amino acid 

and protein accumulation in cells. 

SA acts as a scavenger of some ROS (e.g. 

OH) but its signaling pathways also rely on 

interactions with SA-binding proteins and with 

various oxidases, peroxidases and catalase 

involved in generation and removal of ROS 

(Fayez and Bazaid, 2013; Garcion and 

Métraux, 2006). Contrary, other researchers 

reported that bentazon (basagran) secondary 

effects are inhibition of RNA, proteins and 

lipids synthesis (Al-Mendoufi and Ashton, 

1984; Han and Wang, 2002).  

SA application (sprayed before or mixed 

with fusilade herbicide) stimulated G6 leaves 

to concentrate more proteins than G5, which 

became more or less similar to the control and 

SA mixed with basagran recorded the 

maximum increase for insoluble and total 

proteins. Also a gradual increase in the total 

protein content of Sunflower (Helianthus 

annuus L) after SA application was observed 

by Çag (2009). Contrary for this data, a 

reduction in soluble protein content in water-

stressed wheat plants with SA application was 

detected (Singh and Usha, 2003). This 

suggested that SA may be in turn, represent 

stressful factor other than the herbicide on 

plant. 

In the experiment of protein polypeptides, 

application of fusilade to leaves of Giza 5 

cultivar (G5) led to formation of a new 

polypeptide of about 32 kDa. As stated in the 

results, polypeptides with the molecular 

weight of 14, 41 and 42 kDa of G5 were 

disappeared due to fusilade treatments. The 

intensity of polypeptides of 18, 34 and 36 kDa 

decreased. Pfister et al. (1981), using the 

azidoatrazine, have identified a 32-kD 

polypeptide as the herbicide-binding protein in 

chloroplast membranes. They suggest that this 

32-kD protein is the binding protein for all 

PSII inhibitors. Suggesting that, this protein 

with an apparent of 32 kDa, is the herbicide-

binding protein. Basagran application 

decreased the intensity of most polypeptides. 

In G6, the application of fusilade caused 

formation of polypeptides of about 14 and 28 

kDa; and the density of polypeptides of about 

11, 18, 21, 34, 36 and 41 kDa increased in 

comparison with the control.   

Spraying SA before one day of fusilade 

application avoids alterations in polypeptides 

which were resulted in plants treated only with 

fusilade. On this, the polypeptide profiles 

appear to be as that of the control plants. SA 

spraying before one day of basagran 

application, led to formation polypeptides of 

28 and 32 kDa. It is clear that basagran, 

caused the intensities of band were stained 

greatly when compared with that of the 

control, especially bands of 17, 41 and 42 

kDa, and formation of basagran of 

polypeptides of 14 and 28 kDa. D1 protein is 

characterized a very rapid turnover in light 

(Mattoo et al., 1984) which is accumulates 

with increasing light intensity (Schuster et al., 

1988) and PSII inhibitors (Fayez, 2000). On 

the other hand, the total soluble protein 

content of root tips in maize seedlings, as an 

important indicator of reversible or 

irreversible changes in metabolism, exhibited 

a positive correlation with 2,4-D concentration 

(Aksakal, et al., 2013). 
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