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interpretation of plant growth and distribution. Can. J. Botany, 47: 167-173.
Suggestions for more meaningful collection, processing, and interpretation of temperature data are

offered. Our suggestions are based upon characteristics of the o;ganism under study. Research on
plant-temperature interactions is reviewed and another approach is illustrated.

Temperature data, collected near shoots and roots of Douglas-fir (Pseudotsuga menziesii (Mirb.)

Franco) seedlings in different field situations, were assembled from computer-processed temperature
traces. From laboratory studies in which day and night air and soil temperatures were controlled,
potential seedling growth each day during a growing season was assessed. Then, by summation, a
physiological index, expressed in equivalent units, was calculated to relate the possible effect of the
field temperatures to plant distribution. This index was used to interpret the effect of temperature on

the distribution of .vegetation and patterns of leaf initiation in the field. The importance of interactions
with the other environmental factors of moisture, chemicals, light, and mechanical forces is mentioned.

Introduction

Temperature is but one part of the physical
environment capable of affecting plant growth
and development; in a given environment, the
effect of temperature depends upon interactions
with other environmental forces. In a real sense,
a plant’s environment consists only of those
forces that modify its moisture, temperature,
light, chemical, and mechanical status (Walter
1960: Waring and Major 1964). Before inter-
actions may be studied definitively, efforts must
be concentrated upon quantitatively relating
these particular forces to their effect upon plants.

A satisfactory procedure for the direct field
assessment of plant moisture stress already has
been developed (Scholander ez al. 1965; Waring
and Cleary 1967; Boyer 1967). In this paper, we
review important stages in the evolution of ideas
about meaningful ways to measure temperature
as it is related to plant growth and distribution.
We suggest ways of measuring temperature that
are physiologically more significant. Data that
relate plant distribution to temperature are
presented. We did not consider the relation of
temperature to growth in the field, but with
precise growth data, this relation should be
easy to evaluate.

Analysis of Temperature Records

Standard meteorological data can be used for
interpreting plant responses (Lowry 1966,
Lindsey and Newman 1956), but it is preferable

that data be collected with the organism in mind.
Usually, the geometry of an organism dictates
where measurements should be taken. If data
representative of shoot and root temperatures
are desired, instruments should be placed so
these objectives are satisfied; standard or arbi-
trary placement is often inappropriate.

Temperature data may be analyzed in many
ways, but finding a biologically sound approach
is difficult. For example, the procedure of cal-
culating “heat sums” has proved helpful in
scheduling cultural practices and in estimating
harvest time for many crops, but has contributed
little to our understanding of plant-temperature
relations. Even when heat sum indices have been
modified by summing only temperatures above
certain minimum (threshold) values, calculating
separate indices for day and for night (Brown
1953; Tukey 1952), or by subdividing the grow-
ing season into time periods related to stages in
the plant’s development, temperature is still
considered an additive quantity. Because tem-
perature and growth are not related linearly,
the heat sum concept, in its conventional form,
is biologically invalid (Went 1957).

Some investigators have recognized the non-
additiveness of temperature and have attempted
to assess the accumulative influence of tempera-
ture over segmented portions of the total tem-
perature range (Brown 1953; Tukey 1952). This
approach stili ignores the contrasting effect of
day and night temperature, and the interactions
with root temperatures.






