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AGRY 515 2008

•
 

1 Dimensional Models
•

 
Radial Models

•
 

Cushman-Barber (DOS) Model
–

 
W drive –

 
AGRY515: copy 3 files

•
 

NPK Model
–

 
http://www.qpais.co.uk/npk/

•
 

New Homework #3 deadline: Due Dec. 9 
5pm (no exceptions!!)

http://www.qpais.co.uk/npk/
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Fig. 1. Models: are theory; theory isn’t always 
right … need data for calibration and 
verification
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Fig. 2. Schematic of basic elements of soil-root system

1) Uptake
2) Transport to 

root in liquid 
phase

3) Desorption: 
solid →

 

liquid 
phase

4) Root 
exudation

A. O. Jungk, 2002. In Plant Roots: The Hidden Half, 3rd

 

edition 
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Table 1. 

A. O. Jungk, 2002. In Plant Roots: The Hidden Half, 3rd

 

edition 
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Fig. 3. Schematic of 1 dimensional model for “n” soil layers

F = flux of solute
A = uptake
Q = quantity
I = intensity
S = sink/source term

M. Silberbush, 2002. In Plant Roots: The Hidden Half, 3rd

 

edition 
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Fig. 4. Radial flux models: Smooth cylinders for roots 
and root hairs.

M. Silberbush, 2002. In Plant Roots: The Hidden Half, 3rd

 

edition 
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Fig. 5. Schematic of radial flux model such as Cushman- 
Barber Model

A. O. Jungk, 2002 In Plant Roots: The Hidden Half, 3rd

 

edition 
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Table 2. 
Input 
parameters 
for the C-B 
model

Derived from: Barber, 1995, 
Soil Nutrient Bioavailability
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Guide 1. Acquiring C-B Input Parameters

• De, b, Cli – refer to your notes from early in 
the class

• v0 – net water uptake from soil
– Grow plants in container w/ no plant control
– Weigh all containers on a daily basis
– Record all water added
– Water flux into the plant will be difference 

between treatments
– Need to subtract out the weight of the growing 

plant (How can you do this?)
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• L0 – measure length at the start of the 
experiment (using “0” can be problematic)

• k – Estimated from L0 and Lend . Need to make 
assumption about how root length develops 
(linear, exponential, sigmoidal): 
– Linear: k = (Lend– L0 ) / (tend – t0 )
– Exponential: Lend = L0 ekt

– Exp. Working: k= (ln Lend – ln L0 ) / (tend – t0 )
note: can’t start with initial length of zero if using 
this equation to solve for k.

Guide 2. Acquiring C-B Input Parameters
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• r1 – half distance between roots
– r1 = [1 / (Lv π)] ½ where Lv is the root length 

density (root length per unit soil volume)
– the greater the root length you have, the greater 

the inter-root competion

• r0 – mean root radius
– This can be a direct measurement but you have to 

be careful about the value that you choose to use.

Guide 3. Acquiring C-B Input Parameters
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Fig. 6. Schematic of the effect of maize root density / root 
competition on K conc in soil sol’n after 10 d of uptake 
(shown for 2 initial K conc and 2 buffer values

A. O. Jungk, 2002. In Plant Roots: The Hidden Half, 3rd

 

edition 
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• M-M parameters:
– Solution depletion technique (hydroponic 

experiment)
– Plot nutrient in solution as a function of time for a 

fairly short period of time
– Estimate slopes of the figure for uptake rate as a 

function of concentration
• Use parabolic or cubic spline equation to fit curves
• Differentiate equation to find influx as a function of time
• Plot influx as function of conc. (for each time segment with 

a slope, plot the slope as a function of the conc. at the 
beginning of the time segment…

• Fit M-M equation with non-linear regression

Guide 4. Acquiring C-B Input Parameters
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The meanings of the symbols are as 
follows:
•Boxes. Variable quantities or in some 
cases, such as 'Soil properties', groups of 
quantities. 
•Lines and arrows. The 
interdependence of the variables. 
•Asterisks. Variables the initial values 
of which are essential for running the 
model. 
•Dagger. Mineral-N is 
(ammonium+nitrate)-N.

Fig. 7. Flow Diagram of 
Nitrogen Model 

http://www.qpais.co.uk/nable/modeldia.htm
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Information about the Nitrogen Model: 
http://www.qpais.co.uk/npk/infoindx.htm

Authors and 
Programmers

Contact details for the authors and programmers of the 
Model.

A Description 
of the Model A full illustrated description and a list of published references.

History of 
modifications

A dated list of alterations to the Nitrogen Model 
installation.

Horticulture 
Research 

Int'national
The role of HRI, its address and a link to its Web site.

Stand-alone 
version

How to obtain a copy of the Model's program for your own 
PC.

Why should I 
care?

A non-technical explanation of some important 
enviornmental

 
issues.

Nitrogen 
Model Start 

Page

Click this title or click your browser's BACK button to 
return.

http://www.qpais.co.uk/nable/authors.htm
http://www.qpais.co.uk/nable/info.htm
http://www.qpais.co.uk/nable/modinfo.htm#refs
http://www.qpais.co.uk/nable/modhist.htm
http://www.qpais.co.uk/nable/hri.htm
http://www.qpais.co.uk/nable/stdalone.htm
http://www.qpais.co.uk/nable/whycare.htm
http://www.qpais.co.uk/nable/nitrogen.htm
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