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AFIELD WITH RANGER MAC 9:30 AN, Monday

Program 27 - THE EARTH!S GREEN MANTIE « April 7, 1941 -
(Sunlight and Chlorophyll) s

SOMETHING TO DO AND TALK ABOUT FIRST

This broadeast stimulates appreciation of the return of spring, and
the renewml of activity in the leaf. Plant life sustains the living world:
grass to mutton, mutton to wool, wool to the coat on our tacks, No matter
in whioh direction we look for emergy, we coms back to plentse All our
-vast machinery, except wuterpower and windmills, is run by plent cnergye
Coal, gasoline, zud oil are the products of plant life. The cuergy of
beys playing on o football field; or bird's singing; the speed in ths hoof
of a fleecing dcers the thoughts in your minds right now, all come from
rlantse Where do pl&rrbs z;et this energy? They capture it from the sun.
The trap that ocaptures it is the green leaf pigment called ohlorophylle
So chlorophyll is the link betweern the sun and life. Illustrate this
concept to the children vith a diagram on the blackboard. Draw the
sun's rays hitting a leaf and a boy eating an apple, to show the importarce
of chlorovhylle Or drew a picture of a oow eating grass and a girl drinling
a glass of milk,

DC YOU FHQY THESE WCORDS?

chloropiyll energy carbon dioxide (co,)

LISIEN FOR THESE IDEAS

l. Trace bacl: to chlorophyll the cnergy Hanger Yac is spending
talking to you.

2. Many of you came to school in & buse Trace back to chlorophyll the
encrgy stored in gasoline, that brought you to school.

3s Your school is warmed with coel or possibly with woode Can you
trace this heat energy back to chlorophyll?

44 Thy can we eall chlorophyll the link betwecn the sun and life?

5. What does ohlorophyll do? Whet dees it take from ths eir?
Vihere do the water and minorals come from?

6e Why can we call the leaf the world's food foctory?

SOMETHIFG TO DO AND TALK ABOUT LATER

1. VWihere do plonts thet have no chlorophyll get their foodl
2, Namo soms of thems

3¢ In what way are all animals like them?
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THE DARTE'S GREED MaTLE
Hello Boys ard Girls:

Up! - let us o the fields away,
And breatne the fresh and balmy air
The bird will soon build in the trs
The flower will omen $o the dee,
And health, and joy end vpeace are there.

H
e,

These are truly vour days - Springtime! For spring is the season
of young things - of seedlings, buds, and bdlossoms, of tadpoles, nestlings,
Duppies end young lambs. It is Zaster time, the time of new beginamings ané
promiges. It is a time when all the world of Nature is youns. It is a time
f marbles, end kites and rolleriskates, and rone-jumming. Sure, this is your
day, so let!s be up and away!

Cur trail today leads us 0 the most immortent swostance in 211 the
world. It may bring a new woré to many of you, but it should not, for Ranger
Hec has mentioned it meny times on these jaunis, and before we come to the end
of todayls trail, it sheuld be 2 vart of your vocabulary, you should be able %o
spell i%, you skould lmow how importarnt it is to uws. Important, did I say? I

mean gbsolutely necessary. That word is chiorophyll. Chlor is a Greek word

fote

which means green; phyll is another Greek word mezning leaf or perteining %o a
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leaf. So chlorophyll means the subsiance that gives the green color to the leaf.
We could call the substzace leaf-green, out chlorophyll is not too hard a word
for ug, so chlorophyll is the name we are going to use. I remember when I was

a studént how I extracted chlorophyll from a leaf, using slcohol and some other
chemical, then with this substasnce in a test tube allowed the different colors
of a prism to fall wupon it. You Xmow that when a beam of white 1lig ght from the

sun pzsses through a prism of sglass it brealk
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rimary colors, like
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& little rairbow. Iéw whexn these colors from the vrism - this 1itt
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e rainbow -
were allowed to fall on the test tube containing this chloroshyll, 21i of the

éifferent colors were zbsorbved except the green. It was the green light thst



come through the test tube clearly. T

he importsnt thinz about that experiment
is that chlorophyll uses 21l the light from the sun excent green, and that col-
or it sends avay, and in serding it away, it falls ﬁ@on the retine of our eye.

That is a simple explenation of why wlants look green. So now when you see,

28 you soon will see, the earth covered with a mantle of greew, you will Imow

that this subsiance celled chlorophyll, contained in the leaves, catches the

eams from the sun, zbsorbs all ihe colors contained in those beams excent the
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green, and reflects that color back to our eys. This is an interesting thing,

bub it is not the most immortent thing to remember about chlorophyll. Yhen
- =1 -

that chlorophyll obsorbs those light and heat rays from the sun, it becomes a
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zctory, a chemical fazctory, by which all plant food is made. It is the oniy
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ubstance in the world that can meke plant food. That is why chlorophyll is the
most important substance in the world. It is able to take the energy from the
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sun's rays and maire the food uoon which every living thinz upon this planet of

our depends. The sun supplies the emergy - the heat and light - and the chioro-
phyll in the leaf converts the raw materials into food. These raw materials are
vater, carbon dioxide gas, snd = few minersls. Oommon things aboubt us, all of
them, but chlorophyll teokes them and with the heln of the energyv from the sun
converts them into plant foods. Ve ezt this plant food stored away in root,
fruit, or seed, and it supvlies us with the heat =nd emergy we nesd to live,
vork and play, study and think. Or we eat the flesh of animals that lived upon
this vlant food. Mo matter in what direction we loolz for energy, we come back
to plaﬁts, to chloromhyil which capbtures the enerzgy from the sun, wacks that

energy in delicious packeis for ail living things, in leaf, in root
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and in seed. That!s way chloronhyll is the most imporitant substance in the
worid. I% is the 1linl: between the sun and life. From zrass to mutton, from

mutton to wool, from ool to tke coats on our baciks. The blood, bone, sinew,

and flesh of our bodies can z11 be traced back to the activity of this chloroyhyll.'
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The cozl or wood that heais your school, that runs the machinery in fazctories can
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be trzeed back to chlorophyll, Tor long agzo these were green things too.

The enerzy of boys vlavirz on a football field, or a bird's sozng; the thinic-

ing you are doing right now; the ené%gy nsed in beliming %o you now - can all
be trazced back to chlorophyll.

Yow let's see what teikes place. It is 21l dore in the leef. The
leaves have little openings czlled stomsta. There are $housands of them on
the underside of each leaf. The air conbaining carbon Gioxide gas passes into
the leaf throngh these minute ovenings. OCarbon dioxide gas is always present

A
in the air. e expel. it Irom our bodies when we breathe, it is ziven off o

the =zir when substances burn, or when vegetabion decomposes. It is a2 poison-
ous gas to us, but it is raw materisl out of waich chlorophyll manufactures
the food the plant needs in order togrow and develop its seeds. 3But carbon
dioxide gas is only one of the raw materials. iiater is another and some min-
erals. iater with some of these minerals in solubien is tskern in by the roots
and carried %o the leaf. In the leaf the chlorophyll using.the energy of the
sun's rays performs the miracle of converting these two common substances,
water and cerbon dioxide, into sugar. This sugar is carried to alil werts of

the plant and is changed into starchy comvounds for the growth of the »laat or

the development of the seeds or fruit. Bubt it is the 1ig t of thne sun hitting
the leaf thet supplies the energy that causes the chlorophyll to do this work.

A plant placed in a derk room cannot live. I% actually starves to death. o
matter how much water and wlant food you supnply it, it starves to death just
the same. The reason is that chlorophyll cannot work without sunlight, and
chloroohyll is the only fectory in the world that cen manufacture the food
thet the plant needs. 4&h, I can hear you say, why do we pui fertilizer in
the ground? The aznsver is that the fertiliszer supplies some of the minerals

or mineral sslis that seem necessary in order %o help the chlorophyll do this

work of producing food. OChlorophyll needs the sun's enerzy in order to work,

but it must have the sun in order to exist =t 211. TYou have looked under a
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board that has lain ecn the zrass for s?me time. How sickly, how bleached

1

out the gress looks. Or you heve seen the sprouts of potatoes in a dark
cellar. The bleached out awnearance of the sprouts exnd grass is due o
the leck of chlorophyll.

In 2 little while now, when the sun gets = little hizher and the
reys a 1little warmer, there will be plants swringing up in woods and meadows
which have no green pards. There is something uncanny and mysterious about
vlants $hat have no zreen perts; they seem like vpeople without blood. These
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vlants we call mushrooms, toadstools, pufiballs, bracket fungi, and the liite.
They are not green beczuse they rave no chloronhyll, and becanse they have zn
chlorophyll they cannot memufacture their own food. SHill they zrow and thrive,

and so w: may safely say that they must get their food in some other war. All

of these plents are cailed fungi. They gel their {ood by either stealing it

ct

from the cells of living w»lanis, or they live on such food maierial as remdins
in dead wood, withered leaves, or soils $hat contain the remeins of dead »lants.
You have hesrd the word parasite. That's a plant thzt steals its food from the

cells of living nlants. There are some bracket fungi that are deadly enemies of

-

iving trses, but most of the fungzus zrowths that we see ordinarily live on dead
vegebtation. These zre called sapropiytes. They are az great benefit to the world,
because they bdring sbout decay. Without them our forests would be choked with the
fallen trunks and limbs and lezves of trees, and hikes thru forests would be im-
possible. These fungus growbths, which have no chlorophyll, help bring about de-
cay, aéd decay is simply & way that these plauts, which have no green parts, live
by feeding on Ffond stored away in dead vegebtabion. Part of decaying vezetabion
goes into the air as tarbon dioxide gas and the remainder mingles vwith the soil,
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and we call that bumrus. So you can see that planits or some nlants which have no
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chloronhyll have a pert 10 play
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he great nlen ¢f nature, bal you can see, also,

that ever these planis must dewend
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other planis to manufscture

food for then.



The other dey I removed the marsh hay thet covered by tulin bed.
The tightly folded leaves were a couple inches sbove the ground, yelloswish
in color. Novw, after a counle days of exposure o the light they have become
green. You notice now the seed leaves in sprouting seeds. How vhite they are
upon coming from the seed cases, dut how soon they turn green upon exposure to
the light., At first they live on the food stored in the seed case, but vhen
the leaves turn green the nlant is ready to earn its ovn living.

Well, this has Deen a rather roush trail for you to follow, bub
Ranger Mze thouglr.zt that with the flush of 1life returninz to tree and bush and
flovering plants, Spring mizht mean a little more if we took a peep into the
miracle of vlant 1ife where the leaf is a factory, chlorophyil the machinery
thet traps the sun's rays, the sua's rarys the vnower to set the machinery in
modion, the raw materials are taken from the a2ir and water, and the food nro-
duced is suger and starch.

And 28 the leaves unfold, notice how they arranze themselves to
catch as much sunlight as nossible. A zood sized menle tree will expose to
she sun about one half scre of leaf surface. 4 itree mighi be a 1litile more
interesting to you when you think of it as a suger end sharch factory coveringz
helf an acre.

Good luck until next weel:.
May the Great Snirit
Put Sunshine into your Heart
Today, and forever more,

HEAP xCH!



