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Fig. 1: Down-regulation of NO3
- uptake rate with the root aging. (A) Effect of root age on 

nitrate uptake rate of field-grown B. napus and Z. mays plants (from Edwards and Barber, 
1976 and Barraclough, 1989). (B) Effect of root age on nitrate uptake rate of solution-grown B. 
napus plants (from Bath et al., 1979). The plants were grown in a continuous flow culture 
system and supplied with different external nitrate concentrations.  
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Modelling N uptake in B. napus plants in the field conditions: estimation 
 of active roots involved in nitrate uptake by a synthetic parameter, 

 the integrated root system age (IRSA) 

Fig. 4. Simulated (dotted lines) versus measured outputs (symbols) of the total nitrogen 
taken up by a winter oil seed rape crop at field level (Brassica napus ‘Capitol’). (A) The 
simulated values are obtained without using ARB parameter. (B) The simulated values are 
obtained after using of ARB parameter to estimate the active root biomass. The simulated 
values are indicated by a dotted line and the values measured in the field by simple symbols 
and a full line . 

Fig. 2: Variations of the Integrate Root System Age parameter (IRSA) (A) and the relative 
NO3

- uptake capacity  of fine roots  (RF) (B) during the whole growth cycle in each soil layers 
for N0 (0 Kg N/ha), N1 (135 kg N/ha) and N2 (272 kg N/ha) fertilization levels.  
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Fig. 3: Estimation of Active Root Biomass (ARB) in the different soil layers for two levels of 
fertilization (N0= 0 Kg N /ha and N2 = 272 kg N/ha). (A) Estimates of ARB in first soil layers 
(0-30 cm) and (B) estimates of ARB in the second soil layer (30-60 cm).    
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