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A COMPARISON OF THE TRANSPIRATION
RATES OF CORN AND CERTAIN
COMMON WEEDS

HerLexy A. McGinnis axp W. B. McDovueaLn,
University oF ILuivois

That the presence of weeds in a corn field is detrimen-
tal to the intake of moisture, the reception of light and
the manufacture of food by the corn plant has been
demonstrated by experiment (15). Such experiments,
however, do not show either the amount or the rate of
removal of water from the soil by the weed invaders.
It is the purpose of the present paper to present data
concerning the relative rates of water loss by transpira-
tion from the leaves of corn and of corn field weeds
growing under the same environmental condifions.

The study of transpiration from the leaves of grow-
ing plants is by no means new. Trelease and Livingston
(19), for example, measured the relative transpiring
power of a number of plants. These authors were inter-
ested, however, in the diurnal fluctuations of this trans-
piring power rather than with the differences between
different plants. Bakke (1) also measured the index of
transpiring power of various plants and the same might
be said of several other authors. A fairly complete bib-
liography of the subject is given by Kiesselbach (10).
No historical resumé of the literature will be attempted
here but it may be pointed out that most of the writers
have been concerned with the relative transpiring power
of plants as compared with evaporation from a free water
surface, the latter, rather than any living plant, being
the standard for comparison.

In the experiments described in the present paper the
corn plant, rather than a free water surface, is the stand-
ard for comparison. The data presented do not give
quantitative information as to the rate of water loss but
they do show comparative rates of transpiration from a
given area of corn leaf and equal areas of weed leaves,
thus demonstrating which transpires more rapidly area
for area. The experimental work was carried on by Miss
McGinnis mostly in the botanical greenhouses at the
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University of Illinois, Urbana, Illinois, between Febru-
ary sixth and April tenth, 1920. Only a few measure-
ments were taken out of doors because it was necessary
to finish the work before the end of the college year.
This is regretted by the authors because they believe im-
plicitly that ecological work should be done in the field.
However, since the objective was comparative and not
quantitative results it is believed that the data in this
case are as valuable as though obtained in the field, for
the differences between greenhouse and field environmen-
tal conditions should affect all plants used comparably.

MATERIALS AND METHODS

The corn used in this experiment was of the variety
known as Reed’s Yellow Dent, the seed being purchased
from Vaughan’s Seed Store, Chicago, Illinois. The
weeds used were Polygonum pennsylvanicum, Sida spi-
nosa and Setaria glauca, the seed of which was collected
from cornfields near Urbana, and Ambrosia artemisii-
folia and Abutilon Theophrasti, the seed of which was
kindly supplied by the Agricultural Experiment Station
of the University of Illinois.

These five kinds of weeds were grown in the green-
house side by side with corn in such a way as to insure
practically identical environmental conditions for all.
The well known cobalt chloride paper of Stahl (18) as
described by Livingston (12) and more recently improved
by Livingston and Shreve (13) was used for making
the tests, care being taken to use the same leaves each
day, or, if not the same, those having the same relative
position on the stem. This latter precaution was taken
because of the fact pointed out by Bakke and Livingston
(3) that leaves of different ages and occupying different
positions on the stem may vary markedly in their trans-
piring power. The lateral leakage of moisture which
undoubtedly takes place, as stated by Shive and Martin,
when tripartite cobalt paper slips such as used by Liv-
ingston and Shreve are employed may be disregarded
in this experiment since any such leakage that occurred
must have affected readings from all plants used to the
same extent.
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In every case transpiration readings were taken from
both the upper and lower surfaces of the leaves used and
the average of the two was taken as the result to be re-
corded. Also, whenever possible, readings were repeat-
ed one or more times and all readings taken were aver-
aged for each plant. The data given in the following
table, therefore, consist of averages rather than the re-
sults of single readings.

RESULTS

The results are given in tabular form below. The fig-
ures in columns A, B, C, D, E, and F give the number of
seconds required to change the color of the cobalt paper
by the transpiration of the plant named at the head of
the column. The columns headed A-B, A-C, ete. are dif-
ference columns and show the number of seconds more or
less that were required to change the color of the cobalt
paper on the foliar surfaces of the weeds than on that
of the corn. A plus sign in these columns indicates that
the number of seconds required for the color change was
more in the case of the corn than in that of the weed
while a minus sign indicates a greater number of seconda
for the weed than for the corn.
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DISCUSSION

In order to interpret the above data correctly it is
necessary to keep in mind the fact that the figures in
columns 2 to 7 represent in each case the number of
seconds required for the color change in the cobalt paper
to take place. A large number therefore indicates a low
transpiration rate while a small number indicates a high
transpiration rate. Likewise a plus in the difference col-
umns indicates a high transpiration of the weed as com-
pared with corn, while a minus shows that the rate in
the case of the weed was low as compared to corn. With
these facts in mind it is seen readily from the averages
at the end of the table that all of the weeds used have
higher transpiration rates, per unit area, than corn.. Se-
taria, which is a grass and therefore closely related to
corn, has a transpiration rate only slightly higher than
corn since the average difference (column A-D) is only
17.6 seconds. The four dicotyledonous weeds, however,
all have rates considerably higher than that of corn, the
average differences varying from 45 seconds in the case
of Abutilon to 94.8 seconds in the case of Ambrosia.

As seen from the table, the plants used, when arranged
in the order of decreasing transpiration rate, stand as
follows: Ambrosia, Polygonum, Sida, Abutilon, Setaria
and corn. This order is fairly consistent with the num-
ber of stomata per unit area on the leaves of these plants.
Corn and Setaria have approximately equal numbers of
stomata per unit area and they are about evenly distrib-
uted on the upper and lower leaf surfaces. The numbers
are very small, however, as compared to those found on
any one of the dicotyledonous weeds, though the latter
have many more stomata on the lower than on the upper
surfaces.

The work described in this paper proves that corn
transpires more slowly area for area than the weeds
with which it was compared. Whether or not this faet
is an economically important one under any conditions
has not been demonstrated. Kiesselbach (10) showed
conclusively that weeds do rob corn of some needed mois-
ture, but other factors such as food supply, light rela-
tions, etc., have usually been considered of more im-
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portance. It is logical to suppose, however, that in case
the moisture content of a soil were low, the withdrawal
of even a small portion of this water by weeds might
prove very serious to the life of the corn and, in this
case, the rate at which weeds take water from the soil
- and transpire it into the atmosphere would be a factor
of great practical importance.

SUMMARY

1. The relative rate of transpiration of Zea Mays,
as indicated by cobalt paper, is lower per unit area than
that of Polygonum pennsylvanicum, Sida spinosa, Am-
brosia artemisiifolia, Abutilon Theophrasti and Setaria
glauca. :

2. Of the weeds compared with Zea Mays, Ambrosia
artemisiifolia has the highest rate of water loss.

3. The transpiration rates of Zea Mays and Setaria
glauca are more nearly similar than those of the corn and
any of the dicotyledonous weeds studied.
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