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Effect of Sunlight op Green Plants.

All plant growth is affected
more or less by the action of
sunlight, whether it be direct
or indirect. It exercises two
principal influences, one in-
ternal, the other external.
The first is partly included
under the term photosynthesis,
or that form of metabolism by
which carbondioxide 1s decom-
posed, resulting in the forma-
tion of a carbo-hvdrate of
which sugar is the end pro-
duct. Light, however, :
sential to the construction of
organic from inorganic materi-
al. A second effect, due to the
application of light externally,
1s that noticed h\ the general
observer and is termed **helio-
tropism.”  The leaves and
shoots of most green plants
bend toward the light while the
roots turn from the light and
thrive indarkness. The former
s called "prohe]intropi%m."
the latter, ‘‘apheliotropism.”

Many experiments illustrate
the internal effect of sunlight.
()ne. designated as experiment
43 in MLDOHQ&] s text on
Plant Physiology, shows that
the action of light is necessary
for pl‘lotmynthcms When
carried out satifactorily the ex-
periment proves that, though
growth takes place in dar kness
even more rapidly for a time,
than in light, 1)]10t()h}/11th(,h153
cannot take place without the
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action of light. Since that
process is essential to life in
green plants, light is therefore
quulred for their life pro-
cesses., The experiment was
carried out as follows. Feb.
22nd, two good seeds of corn
were weighed and allowed to
germinate—March  7th, the
young plants were planted in a
nutrient solution and one, (the
weight of whose seed was .25
grams,) set in the dark room
while the other (the wt. of
whose seed was .179 grams)
was set m the light. Allowed
to grow forone week, they pre-
sented the following results;

Plant No. 1. (Indarkness)—14
centimeters high, of a pale
vellow color (chlorotic.)

Plant No. 2. (In light)—4}
centimenters high of a dark
green color (normal.)

After three weeks growth
the plants were respectively,
8 inches and 5 inches in height,
the one in darkness still main-
taining its pale yellow coloring
while the one in licht was of
the normal green. Removed
from the solution, dried in air
and weighed, the results were:
Plant No. 1, weight—.17¢.

(original wt, .25¢.)

Plant No. 2, weight—.179¢,
(original wt. ,17¢ )o o)
Showing no loss of weight

from the seed when grown in
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licht but a loss of .08 grams
when grown in darkness.

The cause of the yellow
coloring instead of the green in
the first plant, 1s given by
Sydney Vines in his thirteenth
lecture as the conversion of
chlorophyl into the yellow
coloring matter called xantho-
phyll or phylloxanthin,through
oxidation. The fundamental
nourishing effect of light on all
green plants 1s due to the
action of chlorophyl, which is
the green coloring matter
found in masses within the
cell-protoplasm. It is present
in all colored plants, though
sometimes obscured by other
color substances. The chloro-
phyl spectrum shows seven
absorption bands, the different
rays acting differently on the
substance. The theory of
Lommuel and Muller, quoted
by Vines, supports the idea
that the rays of light absorbed
by chlorophyl are converted
into a form of energy which
actsin the decomposition of car-
bon-dioxide and water. The
function of chlorophyl in the
plant, as expressed by Vines
in his ninth lecture is—*‘It ab-
sorbs certain rays of light and
thus enables the protoplasm,
with which it is intimatelv con-
nected, to avail itself of the
radiant energy of the sun’s
rays, for the construction of
organic substance from carbon
dioxide and water.”

The same author’s hypothesis
on the construction of sugar
from carbon dioxide is, that,
when exposed to lLight, the
starch formed in chloropyl
corpuscles is derived, chemi-
cally, from carbon dioxide and
water.

Seedlings of green plants,

taken from the light, and
allowed to grow in the
dark for some time, produce in-
stead of green plants, pale
yvellow ones, similar to the
corn plant of the experiment

above. Thus throughout the
life of the green plant, after

germination, the action of light
1s required to maintain the ac-
tivity of the chlorophyl.

‘When exposed to the light
green plants absorb carbon
dioxide decompose itand evolve
oxygen. According to the his-
tory of the formation of the
substances, Van Mohl was the
first to discover starch grains
within the chlorophyl cor-
puscles.  After wards, his dis-
covery was proved by others
and 1t was also observed that
carbon dioxide is not decompos-
ed when chlorophyl is not pres-
ent. So there must be some
connection between the chloro-
phyl corpucles and the de-
composition of carbon dioxide
as well as in the formation of
starch.

After long and careful obser-
vations, Sachs came to the con-
clusion that the existence of
starch grains, resulting from
the exposure of chlorophyl to
light, is due to carbon dioxide
and water. Spirogyra gives
an illustration of these points.
An experiment carried out
with some filaments of these
plants give the following re-
sult:  When placed in the dark
for twenty-four hours and then
tested for starch, none was
found,but after being set insun-
light for only a few minutes,
starch appeared.

Another illustration of the
effect of licht on starch forma-
tion is presented by experiment
No. 57 in McDougal's text,
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carried out thus:—A well grown
geranium plant about eight
inches highis placed in the sun-
light, parts of the leaves hav-
ing been darkened by pinning
cork plates on oppsite sides of
them. 'The plant is left inthis
condition for two days when
the leaves thus treated are re-
moved and boiled in water to
kill the protoplasm, Then the
chlorophyl in them is extrac-
ted by alcohol and the test for
starch made by treating with
alcoholic iodine, resulting ina
blue coloration of all parts of
the leaves except the portions
darkened by the cork, which
are colorless. Thus itis shown
that chlorophyl cannot act in
formation of starch when light
is strictly excluded.

Light also affects the other
colors in plants. Some forms
of coleus have dark purple and
red leaves when grown in
partial shade, but 1'f grown in
strong sunlight, they take on
a bownish tinge mingled with
green.

Two distinct stimuli result
from sunlight viz:—1st that
from the blue-violet rays, caus-
ing heliotropic action, and 2nd,
that from the red rays causing
theromotropic or heat ;Lc:tivity
The lighter rays directly affect
all the green partsof the plant
especially thestems and leaves,
which turn in the direction of
the strongest light, or in the
position most favorable to the
work of internal metabolism.

Light gradually retards
rapidity of growth in the plant,
but, at the same time promotes
a sturdier growth. This has
been observed in cell growth.
The same kind of cells growing
in the shade are ]mw‘er and

thinner than those growing in
the sunlight. The cells of the
upper surface of leaves exposed
to sunlight, are more plenti-
fully supplied with chlorophyl
due to the action of light in
building up that substance, for
according to Prof. Vines, there
is no doubt that light causes
the decomposition of chloro-
phyl.  Therefore the sub-
stance must be formed with
corresponding rapidity. When
the light is weak, chlorophyl
cannot be formed as rapidly as
it 15 decomposed and the plant
loses its color. When the light
1s too intense, however, there
1s also an over decomposition
of chlorophyl. Thus too
strong sunlight and the ab-
sence of sunlight are both det-
rimental to plant growth.
Thus every normal, vigor-
ous green plant requires a
certain amount of sunlight,
depending upon the nature of
the plant, to further the ac-
tivity ot its characteristic cells,
promote in them the chemical
changes necessary for the pro-
duction of chlorophyl, the for-
mation of starch and the
growth and position of its
parts. In fact,the whole met-
abolic activity of the plant is
based upon the agency of sun-
licht. Though some parts are
de\{,lopud, primarily, in dark-
ness, their further develope-
ment demands the action of
sunlight for complete results.
C. B. BRONSON.










































