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 In this study we were interested in assessing the impact of different NPK regimes and 

their effects on wheat Triticum durum. The preliminary results show that the presence 

of the fertilizer causes a decrease in the percentage and speed of germination and 

inhibition of the growth of wheat. In our work, we have demonstrated an inhibition of 

the respiratory activity of roots in the presence of different regimes of NPK. And 
inhibition of respiration and photosynthesis of plants of wheat seeds in the presence of 

NPK. 
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INTRODUCTION 

 

 Fertilizers are used to obtain greater crop yields, but are responsible for massive pollution of soil and water, 

in fact, their use poses serious problems for the environment and human and animal health. Fertilizers are a 

source of nutrients that provide the plant growth and disease resistance. Over-fertilization leads to pollution of 

soil and water with a high concentration of nitrates and phosphates. (ANCA et al. 2006) 

 The aim of this study is to evaluate the effects of nitrogen fertilizer NPK on physiological and respiratory 

metabolism of Triticum durum. 

 

MATERIALS AND METHODS 

 

Biological material: 

 The experimental material used in our work is wheat (Triticum durum) Geta hard to come JTGC 

(demonstration farm and seed production Guelma). 

 

Culture seeds: 

 The wheat seeds are grown according to the method of Kaur and Duffus (1989) for a period of seven days 

Ten seeds are first randomly selected and are then placed in Petri dishes arranged blotting paper, soaked with 8 

ml of distilled water at the temperature of 20 ⁰ C. 

 

Seed treatment: 

 Seed treatment is carried out from solutions of increasing concentration prepared based NPK . We selected 

4 concentration and a control medium without NPK (0.5, 0,1. 0,1), (0,5.0,2.0.1). (0,5.0,3.0,1). And (0,5.0,4.0,1). 

 

Respiratory metabolism: 

 Oxygen consumption related respiratory oxidation is measured by the technique of using a polarographic 

oxygen electrode coupled to a microcomputer. The cell of a volume adjustable from 1 to 2 ml is thermostated at 

25 ° C + 0.02 ° C. The measuring medium is stirred vigorously and is composed of distilled water. 
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RESULTS AND DISCUSSIONS 

 

 
 

Fig. 1: Effect of different NPK regimes on the average germination of wheat germination time (96h). P = 0.031. 

 

 
 

Fig. 2: Effects of different regimes of NPK on the speed of germination of wheat germination time (96h). 

 

 
 

Fig. 3: Effects of NPK treatments on the average length of seedling stems from wheat seeds after 7 days of  

treatment. 
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Fig. 4: Recording of the respiratory activity of wheat roots subjected to treatment with different NPK regimes  

after 7 days of treatment. 

 

 
 

Fig. 5: Evolution of respiratory activity stems after wheat seedlings in the presence of different regimes of NPK.  

After 7 days of treatment. 

 

 In this part of our work, we determined the effects of NPK on germination percentage and where we 

observed a decrease in this parameter regime especially (0,5: 0,4: 0,1) (20%). Our results are in perfect 

agreement with the work of Savoy and Smith (1997) who showed that germination decreased with increasing 

nitrogen concentration. 

 For the second measurement parameter namely the speed of germination we recorded a more marked effect 

on proportions (0,5:0,4:0,1) NPK showing that changes in concentrations of these three elements (N, P, K) could 

have a negative effect on plant growth indicating toxicity. 

 The overall results obtained in this part of our work watches treatment isolated wheat roots greatly reduce 

respiratory activity. This inhibition is firstly due to the presence of ROS, which are known as disruptive element 

as well as the respiratory metabolism photosynthesis (Kiss et al, 2003; kuciel and Mazurkiewicz, 2004) and on 

the other hand it could be explained by in that the various components of the fertilizer (N, P, K) may interfere in 

respiratory metabolism so directly on the mitochondrial respiratory chain. Indeed, it has been shown only at the 

roots of durum some voltage-dependent calcium channels of the plasma membrane known as (RCA) and which 

control the ΔΨ (Pototiel pressure) membrane are permeable to micronutrient and those in the presence of 

Calcium (White, 2000). 

 In our work, we can see that both respiration than photosynthesis are inhibited by NPK plantlets in wheat 

grains. This effect is then due to the disruption of mitochondrial oxidative phosphorylation (Chagra et al, 2009). 

This disturbance can be explained by the interference of phosphorus in respiratory enzyme activities and 

consequently in the mechanism of oxidative phosphorylation. 
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Conclusion: 

 The presence of NPK in the protoplasm leads to disturbances in the ionic balance at the level of membrane 

enzymes and other macromolecules. These disturbances lead to low energy production by phosphorylation and 

photo-respiration, nitrogen assimilation disturbed and altered many metabolic pathways. If the concentration of 

fertilizer exceeds the tolerance level of the plant functional disturbances appear at photosynthesis, in fact, the 

presence of NPK in the chloroplast stroma disrupts the electron transport. Glycolysis and the Krebs cycle are 

also affected. The acquisition of mineral nutrients, such as potassium nitrate or calcium is also reduced. Growth 

of wheat is disrupted by excessive concentrations of fertilizer, when the plant shows signs of stress in the 

destruction of chlorophyll. 
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