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ABSTACT 
 
 In this work we were interested in assessing the impact of nitrogen fertilizer NPK on the roots and stems of 
wheat Triticum durum. We followed the biomarkers of toxicity of GSH, GST, and MDA, after seven days of 
treatment, there is an inhibition of root GSH and increased GST roots, so there is a stimulation of the synthesis 
of MDA activity in roots and stems of wheat which results in an outbreak detoxification enzyme system.  
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Introduction 
 
 Fertilizers are substances, usually mixtures of 
minerals, designed to provide the plants with 
additional nutrients, in order to improve their growth 
and increase yield and crop quality. The plants need 
relatively large amounts of basic elements, 
macroelements. Nitrogen, phosphorus and potassium 
are the elements to be added to the soil usually poor 
or depleted by intensive crops. However, the 
presence of fertilizers in high concentrations can 
cause an inhibition of growth and development of 
plants. [1] 
 The objective of this study is to evaluate the 
effects of nitrogen fertilizer NPK on physiological 
parameters, metabolic, and on biomarkers of 
environmental stress (GSH, GST, MDA) in wheat 
Geta drive. 
 
Materials and Methods 
 
Biological Material: 
 
 The experimental material used in our work is 
wheat (Triticum durum) Geta come from hard JTGC 
(demonstration farm and seed production Guelma). 
 
Culture Of Seeds: 
 
 The seeds of wheat are grown by the method of 
Kaur and Duffus [2] for a period of seven days, ten 
seeds are first randomly selected and are then placed 
in a Petri dish placed blotting paper, soaked with 8 
ml of distilled water at the average temperature of 20 
⁰ C. 

 
Seed Treatment: 
  
 Seed treatment is made from prepared solutions 
of increasing concentration based NPK. 
 
Determination of MDA and GSH: 
 
 The extraction of MDA is in 10 ml of 
trichloroacetic acid (TCA), followed by a 12000 g 
centrifugation for 15 min, the supernatant was added 
an equal volume of thiobarbituric acid (TBA) 0.5% 
in 20% TCA and the at 100 ⁰ C for 25 minutes. The 
absorbance of the supernatant obtained after 
centrifugation at 10,000 g for 5 min was read at 
532nm. Alia et al. [3] 
 The extraction of GSH in 4 ml of 100 mM 
phosphate Tempone, followed by deproteinization in 
acid sulfo-Sally-Silique 0.25% after centrifugation at 
2000g for 10 min, the absorbance of the supernatant 
is at 412 nm in the presence of 25μl of DTNB 
Anderson, [4]. 
 
Enzymatic Assay: 
 
 Determination of Glutathione S-transferase 
activity (GST): Measurement of glutathione S-
transferase is achieved by the method Habig et al., 
[4]. 
 Figure 1 shows an induction of GSH in the 
stalks of wheat. Unlike in the roots, we note that the 
amount of GSH undergoes regressive growth under 
different levels of NPK (Figure 2). 
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Results: 
 
                                                Effect of NPK on the GSH 

 

 
Fig. 1: Effects of NPK on the activity of GSH stems from wheat  seedlings. (P <0.001). 
 

 
Fig. 2: Effects of NPK on the activity of GSH roots of wheat. (P <0.001) Effect of NPK on the GST. 
 

 
Fig. 3: Effects of NPK on the activity of GST stems of wheat. (P <0.001). 
 

 
 
Fig. 4: Effects of NPK on the activity of GST roots of wheat. (P = 0.182). 
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                                                                Effect of NPK on the MDA 
 

 
Fig. 5: Effects of NPK on the activity of MDA wheat stems. 
 

 
Fig. 6: Effect of NPK on the activity of MDA roots of wheat. 

 
Figure 3 shows the data obtained from 

measurement of the specific activity of GST 
expressed in nmol / min / mg protein measured in 
rods, we note that treatment with different regimes of 
NPK causes an increase in GST activity and those 
From the first contact with NPK. In roots, there was 
a decrease in GST activity proportional to the 
concentrations of NPK (Figure 4). 
 Figure 5 shows that treatment with NPK at low 
concentrations tends to stimulate the enzymatic 
activity MDA (10 times), then a decrease is observed 
from the third regime, but it remains higher than that 
observed in the stems witnesses. 
 In roots, can be seen that treatment with 
different regimes tend to NPK increased the average 
content of MDA, there was a 10% increase in the 
proportion (0.5: 0.4: 0.1) of NPK. 
 
Discussion and Conclusions: 
 
 The determination of GSH levels in plants 
treated with NPK suggests the involvement of this 
element in the detoxification of reactive oxygen 
species generated by the NPK. There is an increase 
of GSH rods, this result is confirmed the 
observations reported by (Mamdouh et al, [5]). In the 
case of roots there is a significant decrease in GSH in 
the presence of high concentrations of NPK which 
explains the use of the latter by the GST in the 
conjugation reaction. Statistical analysis revealed a 

highly significant difference between the most 
control and treated (P = 0.000). 
 On the rate of GST our results show that 
treatment with different concentrations of NPK 
caused a very highly significant increase of GST 
stems, so it causes inhibition of GST roots. The study 
of the ANOVA results of the comparison between 
control and treated showed a highly significant 
difference among the very roots to the stems there 
was a nonsignificant difference with (P = 0182). 
 The assay of substances (including MDA) 
reacting with thiobarbituric acid, the roots of wheat 
grown in the presence of these concentrations of 
NPK and the control shows that of the latter, wheat 
accumulated many more of these substances, 
indicating a strong peroxidation of membrane lipids. 
This strong peroxidation is due to a large dismutation 
of O2-, one of the active forms of oxygen (Baisak et 
al. [7] Sairam, Srivastava, [8]). The decrease in lipid 
peroxidation following the addition of NPK results, 
reduced oxidative effects of active forms of oxygen. 
Xue et al. [9], our work is in perfect agreement with 
the work of (Chakroun et al., [10]) that show 
decreased levels of MDA strawberry plants in the 
presence of ammonium nitrate. In stems there that 
there is a lipid peroxidation resulted in high levels of 
MDA. 
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