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ABSTRACT 

 Effect of herbicide, Hiltaklor (2’-Chlor-2’,6’-Diethyl-N-(Butoxymethyl) acetanilide) in 

macromolecular protein content of treated secdlings was studied. The treated seeds of Medicagosativa 

Linn with various concentrations of Hiltaklor for 24 hours and germinated under laboratory conditions. 

These seedlings were studied for protein content.  

 As the concentration increases the percentage of protein decreases. It was found that the 

percentage of protein gradually decreases after herbicidal treatment. The decreased protein content was 

1.73 to 0.65 at 1000 to 50,000 ppm respectively, as against control was 4.13%.  

Keys words :Medicago sativa, Hiltaklor, protein content.  

 

INTRODUCTION 

In the present study the herbicide hiltaklor affected the total protein content of seedlings. The decrease 

in protein content was observed with an increase in concentration. Pillia et al. (1974) studied the effect 

of metachlor 14 – leucine uptake and protein synthesis. They reported that the effects of metolachlor on 

leucine absorption and incorporation into protein were more pronounced in the root tips. Truelove et al. 

(1973) and white and Truelove  et al (1972) they further stated that high concentrations of metolachlor 

greatly decreased the ability of root tips to absorb or retain leucine, suggesting that metolachlor many 

have changed the permeability of cells.  

MATERIAL AND METHOD 

 The seeds were treated with was various concentration of Hiltaklor. The treated seeds were 

thoroughly washed with distilled water and kept for germination in petridish lined with moistened filter 

paper under laboratory conditions. Some seeds were soaked in distilled water thus them as control. The 

treated and untreated seeds were allowed to grow for seven days. For estimation of protein each sample 
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containing   1 gram of fresh weight were taken. The method suggested by Schneider (1945) was adopted 

for protein extraction.  

EXTRACTION AND ESTIMATION OF TOTAL PROTEINS 

 The weighed samples of seedlings were dried for 24 hours in oven at 60-65°C and then dried 

material was taken in kjeldahlflask.  The 30 ml of  concentratedsulphuric acid, 1 gram of copper 

sulphate and 5 gram of potassium sulphate were added in the flask. The flask was than clamped in a 

slightly inclined position and heated gently till the contents digested completely and cleared. Then 

removed the flask and contents were transferred to 1 litre capacity of round bottom flask. Then the flask 

fixed with a dropping funnel and the Kjeldahl trap. A vertical condenser wasattached to the kjeldahl trap 

and the other end of condenser was dipped in a beaker containing  25 ml of 0.1 N sulphuric acid a drop 

of an indicator, methyl red, 100 ml of 40%. Sodium hydroxide was added from dropping funnel and 

flask was heated.  

 Ammonia was evolved , which passed through condenser and neutralized some volume of 

sulphuricacid equivalent to it. when ammonia was evolved from the kjeldahl solution, then the sulphuric 

acid solution beaker was removed and titrated with standard alkali (0.1N NaOH) solution and reading 

were noted.  

 The percentage of nitrogen in the seedlings was calculated by using formula  

N2 =  (Normality of standard acid solution   x volume of acid) 

 (Normality of alkali x volume of alkali x 
14

100
×

100

𝑤𝑒𝑖𝑔ℎ𝑡𝑜𝑓𝑠𝑎𝑚𝑝𝑙𝑒
  ) 

 The total protein of the samples was calculated from the obtained N2 percentage.  

 Total protein = N2 percentage × 6.25  

 Similarly, the percentage of protein per seedling was calculated as follows : 

 Protein per seeding = 
𝑇𝑜𝑡𝑎𝑙𝑝𝑟𝑜𝑡𝑒𝑖𝑛

𝑇𝑜𝑡𝑎𝑙𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑠𝑒𝑒𝑑𝑙𝑖𝑛𝑔𝑝𝑒𝑟𝑠𝑎𝑚𝑝𝑙𝑒
 

RESULTS : 

 In present study the results were obtained (Table 1). As the concentration increases there is 

gradual decrease in the protein content the decreased protein percentage was 1.73 and 0.65 at 1000 and 

50000 ppm, respectively.  

Table : The protein content in the seedlings of Medicago sativa after treatment with Hiltaklor.  

Herbicide Concentration 

(ppm) 

Protein per seeding 

(%) 

Standard error 

Hiltaklor Control 4.13 0.01 

1000 1.73 0.04 

10,000 1.65 0.000 

20,000 1.45 0.01 

30,000 0.98 0.00 

40,000 0.74 0.03 

50,000 0.65 0.00 
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RESULTS AND DISCUSSION 

 In the present study the herbicide hiltaklor affected the total protein content of seedlings. The 

decrease in protein content was observed with an increase in concentration. Pillia et al. (1974) studied 

the effect of metachlor 14 – leucine uptake and protein synthesis. They reported that the effects of 

metolachlor on leucine absorption and incorporation into protein were more pronounced in the root tips. 

Truelove et al. (1973) and white and Truelove  et al (1972) they further stated that high concentrations of 

metolachlor greatly decreased the ability of root tips to absorb or retain leucine, suggesting that 

metolachlor many have changed the permeability of cells. The 10–4 M. Concentration decreased both the 

amount of leucine that was absorbed and the percentage that taken up was incorporated into protein. 

Because of the effects the amount of leucine incorporated into protein was only 1/3 of that of control.  

 Some workers like Chandler etal. (1972) ,Duke et al. (1975), Grauenhagen and Moreland 

(1971), and Jaworski (1969) in various plants.  

 Duke et al (1975) reported that the inhibition of cucumber root growth by propchlor was Closely 

correlated with the inhibition of protein synthesis in root tips and suggested that this was probably the 

primary site of action of the herbicide. The inhibition of protein synthesis that the primary cause 

probably was inhibition of leucine uptake rather than inhibition of protein synthesis per seedling.  

 Shivaji Rao and Duke (1976) reported that the degree of inhibition of protease and  - amylase 

production caused by alachlor was equivalent to that caused by Cyclohexamide, puromycin and 

actionmyin-D, known protein, inhibitors.Alachlor, propachlore and prynachlor had similar inhibitory 

effects on protease synthesis.  

 The inhibitory effect of alachlor and alachlor on protease and  - amylase could be interpreted as 

a result of a direct effect on protein.  

 Mann et al. (1965), Duke et al. (1975), and Moreland et al. (1969) have shown that the -

chloroacetamide CDAA propachlor inhibit protein synthesis. Khan (1971) started that it is possible that 

alachlor is acting as a repressor of the gene action and at low GA3 concentrations prevents the normal 

expression of the hormonal effect. When the GA3 level is increased in relation to alachlorconcentration. 

The repressor effect is overcome, much the same as apparently occurs with natural promoters and 

inhibitors during seed germination. 

CONCLUSION : 

 The herbicide Hiltaklor affected the protein content of the seedlings. The protein content 

decrease with increase in concentrations. The inhibition of protein synthesis in root tips which is the 

primary site of action of the herbicide. The inhibitory effect could be interpreted as a result of a direct 

effect protein synthesis. This may be due to the high concentrations decrease the ability of root tips to 

absorb or retain leucine which changes the permeability of cells.   
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