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THE ROOT SYSTEMS OF FRUIT PLANTS AND METHODS
OF STUDYING THEM

Summary

SuenN, Tsuin

This paper is a review of available literature on various ‘aspects of root growth and the
methods employed in root studies.

It is pointed out that notwithstanding the wealth of literature on root systems so for ac-
cumulated, it has to be admitted that many phases of the problem have yet to be explored. More
knowledge of the growth and habits of fruit tree root systems is not only necessary to a more
complete understanding of the performance of the tree, but is also fundamental to improvement
of cultural practices in the orchard. Therefore, such studies are of importance both theoretically
and practically.

The well-known functions of roots, anchoring the plant in the soil, absorbing water and
mineral nutrients from the soil and storing a part of the synthesized products are, with the
rapid progress of science, found to be far from complete. More and more new role played by
the roots in the life of plants is being discovered. By the use of radioisotopes, it is proved that
roots are capable of absorbing COg from the soil and synthesize them into complex organic
substances. Likewise, synthesis of mineral salts into organic compounds takes places also in the
roots. The possibility of heterotrophic synthesis in the roots is shown by many experiments. Ex-
cretion by the roots of various enzymes enables them to oxidize, reduce or digest organic com-
pounds in the soil, making the latter directly available to the plant. It is considered that the
roots of most deciduous fruit trees associate symbiotically with mycorrhizal flora, both of the
ectotrophic and endotrophic types. The mycorrhizal fungus transforms organic and atmospheric
nitrogen into forms that can be utilized by the plants.

Root excavation studies have all shown that the root system of fruit plants is generally much
more extensive than the branch system, regardless of the kind of stock or the nature of soil. On
the average, the stem: root ratio is 1:1.5—3. However, the interaction of a number of factors
such as varietal habit, stock and soil control to a great extent the spread, amount, position
and type of the root system, All investigations on the root growth period of fruit plants noted
two main periods of growth, in spring and autumn. Many investigators supposed that the root
of fruit plants does not have any definite period of dormancy, The growth of root is influenced
by a number of soil factors, notably temperature, moisture and aeration. All these factors must
be within certain favorable limits to allow root growth to proceed satisfactorily.

In accordance with the scope of investigation, various methods have been devised to study the
root systems of plants. In this paper, five different methods and their modifications are re-
viewed, namely, root observation boxes and root observation trenches, the trench method as
devised by Oskamp, the “block™ method, the “skeleton™ method and the tracer-clement techique.
In addition to describing the procedures of these methods, their relative merits and limitations are
also discussed.



