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Leaves Brighten Autum

When summer ends in a shower of leaves, the brilliant
colors of autumnal foliage are unmasked by the fading of
stronger green of living chlorophyll. Earth’s fertility renewed.

See Front Cover

By WATSON DAVIS

» THE BRIGHT colors of autumn leaves
which everyone admires have actually been
there all summer. Every leaf, no matter
how brilliantly green during the verdant
growing season, has within it the bright
colors that appear when the shorter, cooler
days bring the changes to autumn foliage.

One of the changes that occurs in the
leaves when autumn comes is chemical
breakdown of the chlorophyll. This ma-
terial is involved in capturing the summer
sunlight. It uses its energy to transform
the carbon dioxide of the air and the water
from the soil into food. The sugar, starch
and protein thus make green growing
things luscious food for animals.

At the coming of autumn a chemical
transformation takes place in the leaf as
the tree puts the liquid foodstuffs of its
foliage back into its limbs and trunk. The
green matter, the all-important chlorophyll,
breaks down and becomes colorless. The
bright leaf colors that have been hidden in
the growing season become unmasked and
shine forth.

Two general classes of chemical com-
pounds are responsible for the coloration of
the dying leaves. These are carotinoids,
which are responsible for the yellows, and
anthocyanins, which gives the reds and the
purples.

Chlorophyll Masks Colors

The carotinoid pigments present in all the
leaves do not have a chance to show them-
selves when, during the summer, the
chlorophyll, with its abundant green color-
ing, is dominant.

Chlorephyll is always being both formed
and destroyed in leaves, but in autumn de-
struction goes on faster than formation,
finally reducing it to a low point that per-
mits the yellow carotinoids to be seen. If
no other masking pigment is present, such
leaves become pure yellow or orange, like
tuliptree, willow and sassafras.

The other class of pigments, the antho-
cyanins, are dissolved in the cell sap. With
the exception of a few purpleleaved or
bronze-leaved plants, these pigments are
also concealed by the more abundant
chlorophyll, and show themselves only
when it has been sufficiently broken down.
At the same time, certain changes in the
carbohydrate content of the leaves may

cause an actual increase in the amount of
the anthocyanins present. Thus we get the
strong reds and purples of sumac, black-
berry, sweet-gum, the oaks, etc.

Trees like maples, which sometimes show
a gorgeous mottling of yellows and reds,
may have local patches of anthocyanins
masking out the carotinoid ground-color.

Combinations of the purples, purple-reds,
oranges and true reds make all the varied
colors we find in autumn leaves—and in the
skins of autumn fruits as well. Leaves of
a clear yellow, such as you sometimes find
on hard maples, have no purple pigment in
the sap. Leaves of a strong, deep wine-red
are colored by a combination of purple sap-
pigment and red carotin in the cells. The
changes that may be rung on this color-
chime are literally endless.

Even more remarkable than the wonder
of leaf coloring, though much less con-
spicuous, is the provision made by the
leaves for their falling off. They do not
just snap off and drop, as a dead twig
might. That would leave the tree covered
with thousands of tiny, open wounds
through which bacteria and fungus spores

might enter, thus causing disease and decay.
At the point where the leafstem is later
to detach itself from the twig, a double
layer of specialized, corky cells forms,
finally cutting off the sap flow to and from
the leaf. When it is complete, the union
between the two layers becomes dried out
and weak, and finally a little puff of wind
finishes the job, letting the dead leaf drift
down to earth, as shown on the cover of this
week’s Science News LETTER.

Botanists have given this double layer a
special name, “absciss layer.” But that is
only Latin for cut-off layer, and that is ex-
actly what its function is. The tree or shrub
is thus able to bandage its wounds before
they actually exist. That is a trick that
surgeons and first-aiders would give a good
deal to be able to do for humans.

Bonfires Rob Soil

Poetically there may be sadness because
leaves must die, fall from the trees and
molder in the earth. Such a view does not
fit in with the cycle of life in forest and
field. The dead leaves must return to the
soil the substances that the soil originally
gave them, if the earth is to remain fruitful
and new crops of leaves are to be pro-
duced in succeeding springs.

Leaves, despite their beauty and bril-
liance, become a nuisance when they fall

END OF A SEASON—To the tree shedding its foliage after a growing

season, autumn is but a natural turning point. The living plant prepares
for winter abead and the spring that lies beyond.
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to the ground. The brisk autumn chill
may be pleasantly warmed by bonfires of
leaves, but this mode of leaf disposal is
frowned upon by firemen, health officials
and good gardeners. There is a real danger
of setting off forest or field fires when
leaves are carelessly burned. A little smoke
may give a spicy odor to the autumn air,
but too often leaf-burning pollutes the at-
mosphere with smoke and smog. The real
crime of burning leaves is that they can-
not then be used in the green growth of
future years.

Life Giving Humus

Trees are the reincarnations of their
own dead forebears. Without the decay-
ing leaves of yesteryear and the moldering
logs and stumps of the last generation,
there would not be life enough in the soil
to sustain the new trunks that grow out
of it.

The mass of dead but life-giving material
is called humus. The enriching processes
of the forest soils are actually different from
those of garden and field. In open spaces
bacteria largely attend to the task of re-
turning dead things to the dust whence
they came, but in the forest the work is
done primarily by fungi. A large share is
done by the higher fungi, the large showy
plants that we call mushrooms, which are
sometimes edible and sometimes poisonous.

Bacteria do play a small part, and insects,
millepedes, worms and microscopic forms
do their share. The dark world of the
humus upon the floor of the forest is really
a seething complex of life.

Getting rid of the leaves in yard and
garden tempts the tidy householder to use
the torch or otherwise dispose of leafy lit-
ter, but the cult of the compost heap is
growing. More and more, where there is
space for it, this place for the regeneration
of fertile material will be found tucked
away unobtrusively and frugally.

The dead leaves can be added, covered
with a layer of soil, and in not many
months, almost by the time a new growing
season comes, the nuisance of fall can be
converted into the fertile humus so much
needed in spring.
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PLANT PATHOLOGY
Plant Hormone Checks
Tumor-Like Growths

> A POTENT, new plant “hormone,”
which helps plants to grow normally, was
reported to the American Institute of Bio-
logical Sciences meeting at Madison, Wis.

R. H. Roberts and Miss B. Esther Struck-
meyer, University of Wisconsin horticul-
turists, have found that the hormone has
the physiological property of regulating
some tumor-like growths made by plants.
The hormone is as yet only partly identified
chemically.

The hormone was isolated during investi-
gations conducted to find the growth sub-
stance which causes plants to blossom. The
new hormone appears in plants at the time
the blossom stage starts.

The scientists found the hormone would
inhibit heavy callus growth in wounded
plants with resulting smooth healing. Many
chemicals or so-called growth regulators
cause distortion of plant growth. An exam-
ple is the weed-killer 2,4-D. The new hor-
mone will inhibit the injurious effects of
this growth substance. It actually has the
effect of keeping tissues normal and pre-
venting uncontrolled division of cells.

This may be interesting in cancer research
and the possible role of the new plant hor-
mone in animal tumor work is being in-
vestigated.

Research in the use of the hormone is
being handicapped because it is not water
soluble. Injections in plants to date have
been in crystalline form. A search is being
made for a way to convert the substance
into a more soluble form.

Science News Letter, October 10, 1953
CorTiNA

matkes 1t FUN 7o \\&\\\\%

SPEAK W
FRENCH-SPANISH

RUSSIAN-GERMAN
ITALIAN-BRAZILIAN-TAPANESE

‘‘Learn by Listening”” to CORTINA RECORDS, at home,
the NATURAL way — quickly, easily, cheaply.

Only IS Minutes a Day !

The CORTINA method, famous for 71 years, teaches
you to speak like a native. THOUSANDS have found
it the most fascinating, most effective way to learn
languages for Pleasure, Business, Travel, Culture. IN-
VESTIGATE!

Send For FREE BOOK!

Big, illustrated 32-page book, ‘““The Cortina Short-
Cut” sent FREE. No obligation. Tells just what you
want to know. Interesting. Get it!

WRITE

ALL NEW RECORDINGS ON
UNBREAKABLE RECORDS TODAY

CORTINA ACADEMY, (Est. 1882)-
Suite 6010, 105 W. 40 St., N. Y. 18, N. Y.

-

Please_send me—with_ obligation—your free book, ! .

I am interested in (check)

O French ] Spanish [] German

8§ Italian |
O Brazilian P O Russian S "

O Japanese

City. oo v e it i i e cene
O VETS! Check if discharged after June, 1950.

1

1

l

|

J Address. ....... PR e . !
1

-

235

PHILOSOPHICAL
LIBRARY BOOKS

[0 SUCCULENT PLANTS by A. Bertrand. Their
cultivation and classification. Profusely illustrated.

Cl] PLANT DISEASES in Orchard, Nursery and Gar-
den Crops by Ernest Gram and Anna Weber. Produced
for. the first time in an English edition from Plantes-
ygdomme by two Danish horticultural experts; a Dan-
ish work of world-wide reputation. Illustrated. $18.50
THE SOCIAL INSECTS by O. W. Richards, D.Sc.
Dr. Richards shows that the scientific approach has
been able to lay bare far more of wonder and amaze-
ment than speculation or legend. “Warmly commend-
ed”’—Julian_Huxley. Illustrated. .
O ALONG THE GREAT RIVERS by Gordon Coo-
per. The Nile, the Zambesi, the Yangtze, the Ganges,
urray, Volga, Danube, Mississippi, St. Lawrence and
Amazon—these_are the great rivers which the author
has chosen to describe: the stories of their lives from
source to mouth, their antiquarian and legendary lore,
and the peoplés and places on their banks. Illustrated.

4.7
00 SPADEWORK IN ARCHAEOLOQGY by Sirieon-
ard Woolley. There is no name among archaeologists
better known than that of Sir Leonard Woolley. The
present volume is a collection of reminiscences. Illus-

trated. $4.75
0 OUR NEIGHBOR WORLDS by V. A. Firsoff. A
survey of the solar system in conformity with the
most recent information is used as a basis for a care-

w

ful investigation of interplanetary travel. Illustr:ét%%
0 NUCLEAR PHYSICS by Werner Heisenbérg.

Dealfi among other_things,

als, with Bohr’s theory, the
periodie system and

Y .the extra-nuclear structure of
atoms. The main subject of the book includes radio-
activity, the binding energy of nuclei, nuclear struc-
ture, artificially induced nuclear transmutations and
with the methods of observation and of producing nu-
clear transmutations. The work concludes with some
account of the practical applications of nuclear physics.
With 18 halftone illustrations and 32 line 1llugtra-

tions. .75
0O CURIOUS CREATURES by Erna Pinner, The
author gives examples of curious behavior in the
struggle for food, in nest-building, in paternal nursing:
she shows us birds that cannot fly and four-footed
animals that can; creatures which, either for protec-
tion or for aggression, make themselves appear what
they are not; creatures living on other creatures for
better or for worse; creatures ranking as giants in
their own é)al‘tlculal' ﬁ)here. Tllustrated. .75
00 THE REBIRTH AND DESTINY OF ISRAEL by
David Ben Gurion. A victory dreamed of for centuries
is described in the words of its chief architect, one of
the greatest 8loneers of the Jewish rebirth. $10.00
[ HISTORICAL ASPECTS OF ORGANIC EVOLU-
TION by Philip G. Fothergill. The literature on evo-
lution in all its branches is extensive, but so far there
has been no book dealing with the ‘‘evolution of evolu-
tion”—that is, with the gradual development of the
concept, of biological change through the ages, and its
agpllcatmn in various stages of man’s understanding
of the physical world. Dr. Fothergill’s book is a
serious attemgt to flll this requirement. $6.00
[J GEOGRAPHY IN THE TWENTIETH CENTURY
by Griffith Taylor. Twenty specialists explore the
growth,hﬁelds, techniques, aims, and trends of modern
geography. .
00 WAVES AND TIDES by R. C. H. Russell and
D. H. Macmillan. For all those interested in the sea,
whether for pleasure or professionally. .00
THE COMPOSITION AND ASSAYING OF MIN-
ERALS ’biy John Stewart-Remington and Dr. Wilfrid
Francis. The book is intended to be a guide to min-
eralogy. The crystalline forms of numerous metallic
minerals are referred to in the descriptions of the ores
mentioned. .$56.50
THE WORLD AS | SEE IT by Albert Einstein.
rofessor Einstein’s first general book, in which he set
forth his thoughts on life, on the world about him,
and on his scientific labors. Charming, witty, shrewd
observations and intimate revelations. $2.75
00 A CONCISE HISTO OF ASTRONOMY by
A.E. new volume wkhich provides

Peter Doig, F.R. 1
a comprehensive and concise account of the develop-
ment of Astronomy from earliest times to the presex;%

4q.

00 ARCTIC SOLITUDES by Admiral Lord Mount-
evans. A concise history of the expeditions which have
ventured in search of the North-East and North-West
Passages, and of the North Pole itself; from the early
explorers like Davis and Hudson, through the great
achievements of Nansen and Amundsen to the modern
conguest of the pole by air. Illustrated. o

0 THE LOST PHARAOHS by Leonard Cottrell.
How the secret of the resting places of the Pharoahs
was discovered—the incredible vision which greeted
those who first gazed on the Tutankhamun discoveries,
and the far-reaching effect of the discovery of the
Rosetta stone on the history of Egyptology are just a
part of this amazing story which will bring to its
readers 2 new understanding of the romance and fasci-
nation of Ancient Egypt. Illustrated. 6.00
[J SCIENCE AND MAN’S BEHAVIOR by Trigant
Burrow. The author presents a completely fresh, bio-
logical approach to the problem of behavior-disorder,
individual and social. $6.00
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