




























MYCORRHIZAS FOR FORESTRY AND AGRICULTURE 

Mycorrhizal dependency 
The potential benefits resulting from the inoculation of plants 
with mycorrhizal fungi may be large or small depending on 
properties of the host plant, mycorrh izal fungi or soil where 
they are grown (Fig. 6.3). Mycorrhizal dependency is simply a 
measure of the benefit provided by mycorrh izas and will 
depend on relative contribution of root and mycorrhizal 
mediated nutrient uptake to plants Uanos 1980) . Mycorrhizal 
dependency has often been quantified by calculating the yield 
ratio between mycorrhizal plants and uninoculated control 
plants grown in a particular soil at a single soil P level (Koide 
et al. 1988, Manjunath & Habte 1991, Hetrick et al. 1992). 
However, it is better to analyse mycorrhizal benefits across a 
range of soil P levels by producing nutrient response curves 
like that shown in Figure 6.3 (Abbott & Robson 1984). 
Mycorrh izal benefit can be estimated from P response curves 
by calculating the slopes of mycorrhizal and non-mycorrhizal 
curves at the crossover point (see Schweiger et al. 1995). 

Nutrient depletion zones 

Mineral nut rients such as phosphorus have very li mited 
mobility in soils so that dep letion zones - where all the 
available nutrient has been uti lised - quickly form around 
roots (Bhat & Nye 1974, Russell 1977, Marschner 1986). 
Thus to obtain more phosphorus, plants must bypass the 
depletion zones surrounding existing roots by further root 
activity elsewhere in the soil (see Fig. 6.4). The outcome of 
this quest for phosphorus (and other relatively immobile soil 
resources) should largely be determined by the surface area 
of a plant's root system, which in turn is a product of the 
properties outlined below. 

Root system form 
Considerable variations in root system extensiveness, 
geometry, depth distribution and plasticity occur between 
plant species (G rime et al. 1986, Fitter 1987). Plants with 
extensive roots (high ly branched, fi ne, lo ng roots with 
numerous root hairs) have often been observed to derive li ttle 
benefit from mycorrhizas in experiments (Bayli s 1975, Koide 
et al. 1988, Manjunath & Habte 1991 , Het rick et al. 1992). In 
experiments, to tal biomass is t he parameter most often used 
to quantify roots, but provides much less info rmation than 
root length or specific root length (length/unit root weight) 
data (Fitter & Hay 1987, Eissenstat 1992). Parameters that 
could be used to predict nutrient absorptio n are: total root 
biomass < fine root biomass < root length < root surface area 
< rhizosphere volume, arranged in increasing order of 
predictive ability. W hen root parameters of plant species are 
compared, root hairs have been found to be most highly 
correlated with their ability to absorb P from soils (Itoh & 
Barber 1983, Fi::ihse et al. 1988, Schweiger et al. 1995). 
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