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Photosynthesis in Aspen Bark
During Winter Months

Quaking aspen, Populus tremuloides Michx., is probably the
most widely distributed tree on the North American continent. Much
of its range is characterized by long winters and is generally thought
of as being more suitable for evergreen conifer species which are
photosynthetically active during the winter months, even at tempera-
tures below 0° C. as indicated by Parker (1953). By use of the
spectrophotometer, Pearson and Lawrence (1958) demonstrated that
the green pigments in aspen bark are chlorophylls @ and b. Per unit
area, these pigments were more abundant in bark than in leaves
during the early part of the growing season but more abundant in
leaves later in the summer. Isolating regions of bark by completely
removing the phloem around such regions made possible measurement
of photosynthetic activity with an iodine starch test. They reported
that aspen bark was photosynthetically active during the summer
months. The following experiment was designed to ascertain whether
or not aspen can carry on photosynthesis in its leafless condition
during the winter.

MATERIALS AND METHODS

Four aspens were selected at the Cedar Creek Natural History
Area in Anoka County Minnesota. The only criteria of selection were
that the trees be of sufficient diameter for the purposes of the
experiment and that they be relatively easily accessible; otherwise
they were chosen at random from a half acre grove of aspens growing
there in pure stand. On February 16 and 18, 1958, with the help of
Bruce Hayward and Robert Dickerman, six regions of bark on each
tree were completely isolated by removing a band of bark down to
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of having been covered, to increase in starch content after the
covering was removed and likewise for the starch content to decrease
in those regions which were exposed until March 1 and then covered.
However, the variation within treatments was considerably greater
on March 15 than it had been on March 1. The results of this second
reading are shown in Table 2.

DISCUSSION

The ability of aspen bark to produce starch even at low tempera-
tures when exposed to light seems well established from data
gathered March 1 (Table 1). It might be argued, however, that the
starch was produced not by the stimulation of light energy as a
photosynthetic process but by the stimulation of heat energy as a
hydrolytic reaction from sugar already present in the bark. It
certainly seems likely that different temperatures prevailed in the
light exposed and the darkened regions as well as light differences.
The data obtained March 15, however, make it appear more likely
that the response was due to light differences inasmuch as the
isolated regions which were darkened first, increased in starch
content following subsequent exposure to light and the regions
which were exposed first, decreased in starch content after being
darkened (Table 2, treatments 3 and 4, respectively). The ability
of aspen bark to take advantage of solar energy during the long
winter season in much the same way that the leaves of evergreens
do would increase the efficiency of this species and could explain in
part its ability to thrive in what is generally thought of as a coniferous
evergreen environment.

Methods of measuring CO, utilization were employed by Parker
(1953) in studying photosynthesis in the leaves of Picea excelsa and
by Chapman and Loomis (1953) in studying photosynthesis in the
leaves of the potato, Solanum tuberosum. These methods have some
advantages over the starch-iodine method used in this study: they
measure a direct reactant (CO,) rather than a secondary reactant
(starch, a product of polymerization of the photosynthetically pro-
duced sugars), they enable measurements to be made over a period
of a few minutes rather than demanding several days, and in the
case of Parker’s method automatic recording can be utilized to give
a continuous record. However, the difficulties in adapting these
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methods which work so well on leaves in or near a laboratory to
measuring photosynthesis in the bark of aspen trees under forest
conditions are great and have not as yet been satisfactorily solved.

The rapid development of necrosis in much of the bark tissue
by the end of the second week of the experiment point up the
necessity in experiments of this type in which drastic treatments
are imposed upon plants otherwise in their native habitat of obtaining
all the data needed as rapidly as possible. In addition to the necrosis
noted, it was observed that yeasts were very abundant on some of
the covered regions by the end of the experimentation period. What
effect these organisms may have had on the final results is not
known.

SUMMARY

Isolating square regions of bark by completely removing the
phloem around them made possible measurement of photosynthetic
activity with an iodine starch test. It was ascertained that the
chlorophyll in aspen bark is active during winter months as well as
during the growing season. It is suggested that this ability of aspen
to carry on photosynthesis in its bark might in part account for the
ability of this species to thrive in regions of long winter which are
otherwise generally thought of as being more suitable for evergreen
conifer species.
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