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Mycorrhizae and Phosphorus
Nutrition of Pine Seedlings
in a Prairie Soil Nursery'

By A. L. McComs?

The relation of the mycorrhizal soil fungi to the growth of
conifers has long been a controversial subject.® Recent experi-
ments in nursery production, in afforestation and in extending
the range of certain species of conifers (11, 14, 21, 32, 36, 37, 38)
have reemphasized the importance of these fungi in promoting
tree growth and aiding nutrition. Nonetheless, the manner in
which these organisms work is still obscure, and growth stimu-
lation of seedlings has heen attributed both to effects resulting
from the invasion of short roots by fungi and to the activity of
the fungus in the soil adjacent to the roots.

The invasion of the short roots by the fungus commonly results
in the formation of ectotrophic mycorrhizae which are character-
ized by an external fungal mantle and an internal Hartig net (16).
When the fungus is more active, intracellular haustoria (48) are
formed in addition to the intercellular net, and these types of
mycorrhizae have been called ectendotrophic. The nature of the
fungal infection is apparently dependent to a concziderable degree
upon the species of fungus and the relative vigor of hoth the host
plant and the fungus. Endotrophic mycorrhizae, which are
characterized by intracellular infection, but which lack the fungal
mantle and Hartig net, are apparently not common among the
ines.

P When mycorrhizae are formed, the root system of the plant is
often enlarged. According to Hatch (15) this enlargement results
in better mineral nutrition, Better nutrition is derived directly
from the greater number of absorbing short roots, the greater
surface area of individual mycorrhizal roots, the delay in suberiza-
tion of the cortex and endodermis, and the great extension of the
fungal mycelium through the soil. Mycorrhizae are also claimed
to enable trees to acquire an increased supply of any limiting

1Part of a thesls entitled "“Nutrition and growth of forest tree
seedlings,” submitted to the faculty of the Graduate College, Iowa
State College, in partial fulfillment of the requirements for the degree,
Doctor of Philosophy, Project 612 of the Iowa Agricultural Experiment
Station, Ames, Towa.

2 The author is indebted to Dr. W, E. Loomis, Prof. G. B. MatDonald
and Dr. W. H. Plerre of the lowa Agricultural Experiment Station for
encouragement, advies and assistance during the prosecution of this
work., Dr. JI. B Sass of the Botany Department prepared some of Lhe
sections of mycorrhizae and took some of the photomicrographs,

4 The literature on this subject hasz been extensively reviewed 3
Eelley (20), Hatch (16) and Rayner (356). % - Lk
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