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Fig. 3 A. Top view of the «unit soil area», Va, for row crops; plants are indicated by an
asterisk, Va by the shaded area. B. Side view of the root system under the unit soil
area. C. Sampling schemes for auger sampling: I. for row crops with narrow spacing

: (e.g. 12.5 cm), equal number of samples AI and A2, II. for row crops with wide
spacing (e.g. 25 cm), BI, B2 and B3 in 1:2: 1 ratio, Ill. for crops with wider spacing
in the roW (e.g. sugar beet, CI, C2, C3, C4, C5, C6 in equal numbers), D. for ridged
crops such as pQ;tato, DI, D2, D3, D4, D5, D6 in equal numbers (Van Noordwijk et
aL [198501).
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Deviations from the regular root pattern usually assumed in theoretical models,
have a considerable effect on relative depletion potential of a root system, espe-
cially for nutrients of lower mobility in the soil such as potassium and phosphate
(De Wi/ligen & Van Noordwijk 11987/).

3.5 Soil-root contact

Uptake of water and nutrients can only take place by direct contact between a root
and the solid + water phase of the soil (De Willigenf1984J). The complement of
soil-root contact is formed by root-air contact; for roots of low porosity the degree
of root-air contact is important for aeration (De Willigen & Van Noordwijk
{1984J). Root-soil contact can be quantified from thin sections of the soil, as used
in soil micro-morphology, but no method for routine analysis is available as yet.

Root-soil contact will vary along the length of a single root and for a root system
a frequency distribution of % contact has to be known.

For establishment of soil-root contact and for a direct role in uptake processes,
root hairs can be relevant. The average length of root hairs L" [cm J, average radius
Rh~cmJ and root hair density per cm of root Hrl [cm-IJ may be necessary t~~
describe root hairs in detail.

In some cases a croot hair cylinder» of radius ~ + L" is a useful concept.

I4. Root dynamics

4.1 Dynamics of fine roots

A .foot may be expected to increase linearly in length of its main axis and exponen-
tially when all branch roots are considered. When considering the increase of «root
depth» in time linear functions will be adequate. while exponential functions may
be required for describing root length density as a function of depth.

The root system of a plant is in a dynamic balance betWeen root growth and root
decay or root death. The total length of a root system is mainly detennined by the
length of fine branch roots. These fine branch roots may die after some time. while
the main axis on which they are formed survives. at least to carry on its transport
function.

Comparable to definitions for populations. a birth rate, death rate and average
life expectancy can be defined for fine roots. If the potential for water or nutrient
uptake is considered to be age-dependent. cohorts of roots of the same age can be
described.
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