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HERE AND THERE IN VOLUME 10

you,
faraway countries, watch people at their
work and play, meet famous persons of

AT oD TIMES when you are just looking for
“something interesting to read,” without
any special plan in mind, this list will help

With this as a guide, you may visit

ancient and modern times, review history’s
most brilliant incidents, explore the marvels
of nature and science, play games—in short,
find whatever
moment. This list is not intended to serve

suits your fancy of the

as a table of contents, an index, or a study
guide, For these purposes consult the Fact-
Index and the Reference-Outlines.
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Who was the founder of the kindergarten? 447,

What are so-called “tin" cans made of? 323,

What are the qualities of a good shoe? 330,

What is the origin of the word *fossil”? 352,

W!!\L!]]ilﬁ called the “father of American football”?
J33b.

Why were flowers first cultivated? 259,

Why was flour produced by the roller process
called patent flour? 253

What military genius bep:an his career hating the
life of a soldier? 430.

What are “smoke eaters™? 342,

How does flotsam differ from jetsam? 249,

What is llu-' safe limit for losing weight for most
persons? 300

How are amhaaaadors chosen? 339a.

When were beaver skins used as money? 496,

Who were the “Free French”? 414,

w:ﬂldbll'd‘i 5.91, most of their food by robbing other

ros

What emperor united Austria and Hungary in the
Dual Monarchy? 418

How long does it take for a tadpole, or polliwog,
to turn into a frog? 449,

Wh(1,ats4r}9d the first circulating library in Ameri-
ca

What makes it possible for a fly to walk on the
ceiling? 281,

ngL cities benefited from the first trust fund?

How have scientists proved that the Rocky
Mountains, the Alps, and the Himalayas were
once below the level of the ocean? 356 7.

How many ounces of flour are needed to make
a one-pound loaf of bread? 250,

Does a fly locate its food by sight? 281,

What noted woman author taught Daniel French
the basic steps of sculpluring? 434

What is the difference between a Calorie and a
calorie? 309,

Why did the founder of the Quakers refuse to
leave prison when given his freedom? 371,

Who wrote songs of home and died homeless? 357,

Why will frost not damage
crops on hillsides but de-
stroy them in the adjacent
valley? 465,

What is smog? 286.

Why should young fruit trees
be pruned at planting?
474 pictures,

How have refrigeration and
transportation affected the
fruit industry? 466,

What is the Iargest flower in the world? The
smallest?

Whu was the sumt who preached to the birds?

418.

What great Armru_an called himself Mrs. Silence
Dogood? 422

Where were rals once sold for food at a cost of 60
cents apiece? 420,

Why are flour mills usually eight or nine stories
high? 251,

What do the H's of the 4-H Clubs signify? 366,

What famous American statesman and inventor
was also a wonderful storyteller? 295,

Why is salt mixed with the ice in hand-operated
ice-cream freezers? 433,

How much of the world’s land is unsuitable for
farming? 327 chart.

I

How far can the flying fish fly? 283,

Who was the first Republican candidate to run for
president of the United States? 434,

What poet married his high school covaledic-
torian? 464,

In the United States, which fuel produces more
energy than any other? Is the same true of the
world as a whole? 478 chart.

What is the most active chemical element? 279,

Name the self-taught artist who began painting
when she was 70. 303,

What is the ‘Valley of the Fallen'? 419 picture.
Why are most furniture factories small? 482,
Which blossoms close in the morning? 369,
What was the Oath of the Tennis Court? 442,

What two tiny islands were the scenes of the exiles
of Napoleon 17 400,

How is radiation used to preserve food? 326,
What iz Europe’s oldest unified nation? 395,

What event marked the beginning of the American
Civil War? 350,

From what ds of wood is the finest furniture
made? 485,
Wgéch iz the world’s largest charitable foundation?

How does Canadian football differ from the game
played in the United States? 336.

Doe?a the United States have a national flower?
271.

What were some of the ways Benjamin Franklin
improved postal service in the colonies? 425,
How many years does it take to create a new

hybrid rose? 269,

Where and what is the greatest supply of food in
the world? 328,

What famous event in French history marked the
end of the monarchy and the start of the First
Republic? 401 picture,

Which produce more of the commercial fur catch
in the United States—professional trappers or
fur farmers? 489,

How many of his inventions did Benjamin Frank-
lin patent? 425,

Wh|y are frogs considered ideal for dissecting in

he study of biclogy? 451



FLOUNDER

FLOU
up are flound
the United State
der. The true Eng
waters.
Th

FLOTSAM, JETSAM, AND LAGAN. Cargo that
5 found in the sea is either ]
n. Goods floating on the water v
a =hipwrecked +
I= thrown overhbe
which =ink and remai
s cargo thrown oy
buoy so that the owner

DER. About 500 food fishes of the flatfish

Most of the fish that i= sold in
fillet of =ole’ iz usually foun-
ish =ole iz not found in American

ilen-

s flounder, or plaice (Mar
ard and sun ta long the Atlantic coast f
g South Carolina. It is
sanidy hottoms around L
is 15 to 20 inches
flounder  (Pseudopleuronectes  ameri-
toms from
h rarely
more

under

with
returns.

No matter how long flots
niains in the water it |
original own The finder may
at ix, the owner is entitled to elai
I to the finder. If the owner does not  re

within a reasonable time, \ than a half pounds.
ng to the finder. In Englar ; flounders are the dab,
g= to the crown if it is not ¢ mmon  Pae |I||
flounder

The winter

o muddy
Thi

ul seldom w

foumed on sandy

emon =ole,  The

the owner

As is true of other flatfish, o
s travels to the other side of i
velops (see Flatfish). When the f
ith of the winte under’s
The summer flounder's eves,
4 fish with « on the
Ome with eves on the

claims it.
tao thee
With the invention of

wool the fAlounder's
5 Do the fish

rown, [

as

one of the most
In the United Sta
flounder  aver:

t, the tendeney in the United

e with t to any

rty found afloat-—even mone;

ted buoys like this one are used to mark the place
Iuﬁ lll'lﬂ thrown overbeard to lighten a ship in I‘Jl-ﬂrr\‘.
ot

er from this si
hed ashore is called

Any cargo floating on the
Aetsam, The debris

ship would be
eck.



FLOUR—
How It Is
Made from Grain

FLOUR AND FLOUR MILLING.
man’s most important foods. Crain from the fields
must e changed into four bhefore bread can be made
from it. rinding the kernels into four
aned separating the fine flour from the coarwer por-
tions= i ealled m.l."-lrrrl.l
The word “four”
Other flowrs are

Bread is one of

The provess of

flor,
from which
“rve flour.”
a =ubstance
ctent in other
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How Flour Comes from Wheat Grains

A kernel of wheat = a hard, oblong little
v with @ erease down one side. On the outside of
berry is a brownish husk called Sran. This con-
of lavers of woody Aber, ¥ n this husk lies
IIac central toaf the wheat kernel, ealled the ende-
It s composed chicfly of gliten and stareh,
art of the wheat kernel is used for making

ripe

SR,

This modern flour mill is at Springfield, IIl. The concrete cyl-
inders are grain_elevators. The wheat is stored in them until it
is needed for grinding into flour,

In one end of the kernel is the wheat
heart, or germ. If the grain were planted this would
sprout to produee the new plar In milling, the
Dran and mo=t of the germ must be removed from
the starehy white kernel in order to obtain the fine
white flour, with superior baking qualities, that most
people prefer.

One hundred pounds of wheat will u-u.l|l\ ive
ahout 70 to 75 pounds of Aour. The amo s
depending upon the pereentage of Hour-forming ma-
terial in the grain and upon the ability of the milling
machines to separate it [rom the bran and seed
gern About 13 ounces of flour are needed to make
—ponind losf of bread. (See also Wheat)

white flour.

ERi

Enriched Flour

When the bran and germ are removed to make
white flour ree of iron and of the vita-
mins thismine, ul nicotin il is lost.
o 1941 there was evidenee that the diets of m:
families were inadequate, In that year gover
stanidurds were established amd the milling and |
ing industries hegan to eneiel h tht-ll products by add-
ing certain amounts of the n
3 War Food Order No. 1 made enrichment

. When the order was withdrawn in 1946,
19 ‘-llhh had enacted laws requiring enrichment.
Now more than half of the states and Puerto Rico have
passed laws requiring hment. In other states
maost hakers enrich their bread volunts Almost
all family flour sold in grocery stores is enriched.




About 85 per cent of all white bread
and rolls produced by commereial
hakeries are also enriched.

Classes of Flour

White flour may be divided into
fivee elasses, depending upon  the
type of wheat from which the flour is
milled and the use that is made of it,

e bread flour; pastry flour;
l-purpose, flowr; durum
3 ke flour. Bread flour is
uzed in rollz, Vienna bread, and the
wrapped white bread sold in mar-
kets.  Cookies, pieerust, crackers,
and hiseuits ave made from pastry
flowr. Family flour is used in home
baking. Spaghetti, noodles, and mae-
aroni are made from durum flone,
Cake flour is the most finely ground
of all. It comes from soft wheat
and makes the lightest cakes.

Bread flours are made from hard
wheat that conta at least 11.5
per cent protein, aroni flours,
from durum wheat, even higher
in protein,  Pastry flours are made
from soft wheat eontaining 10 per
cent or less protein.  Cake flours
have the lowest protein content.

Before grain iz milled a chemist
takes samples of various kinds of
wheat, He analys ifi
them, ITe then blends the wh
that the flour milled from the com-
bination will be best for the pur-
pose for which it iz to be sold.

The Process of Milling

Flour mills are usually cight or
nine stories high, They are arranged
z0 that the first part of the process
is done on the top foor and the
next on the floor just beneath, In
this way gravity ean be used to con-
vey the grain from one machine to
another,

When the grain first comes to the
mill it may contain dirt, particles of
straw, and other se
all be removed before the grinding

<. These must

begins. This is done by sifting and
shaking the grain and ming it
with strong ewrrents of air. A spe-
eial machine equipped with magnets
removes eockleburs,

The wheat s then seoured Lright
aned elean in great revolving evlin-
ders. Next, the kernels are mois-
tened with water or with steam to
toughen the coatz of bran so that

THE PRODUCTION OF FLOUR

FLOUR

ELEVATOR TO MILLING MACHINES

ELEVATOR TO WHEAT STORAGE

SIFTER

WHEAT CLEANING

All wheat must pass through separator screens like these as well as other scouring
and cleaning machines before going to the mill to be made into flour.
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(JRINDIN(: WHEAT
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¢ stock goes through a series of pulverizing machines like

Each roll grinds the stock a little finer than the one before.
grinding, the stock is sifted.

1,000 1,500 2,000

Saurce Bureay of the Census, US. Dept, of Comnerce

when the kernels are crushed these coats may be
more casily separated from the flour. This process
is called tempering.

After the grain is tempered, it passes into what
are known as the first break rolls. These rolls have
rough corrugations which break the grains into coarse
pieces called stock,

The stock then passes through a series of pulver-
izing rolls. Each grinds the stock a little finer than
the one before.

After each grinding some of the foury portion is
extracted. This is done by sifting, or bolting, the
stock, separ |l|1||_ the broken particles into three
s, which are flour; coarse parti-

#: and particles that are neither fine
nor coarse, which are called middiings. The giant
zifters, or bolters, are equipped with layers of vibrat-
ing sereens through which the flour passes. These
holting sereens are made of silk, woven with 110 to
130 threads to the inch.

The sizings which are sifted out by the bolters are
reground between smooth rollers. The middlings go
to large purifiers where strong air currents and agi-
tation remove muech of the bran,  The machine per-
forming this task is called a middlings purifier. The
process of =ifting and grinding iz repeated over and
over until all the wheat has been reduced to flour or
to its by-products,




FLOUR

SIFTING AND TEMPERING

The vibrating machines at the left are sifters, or bolters. They
contain silk sieves stacked on top of each other. Before sifting,

Bleaching of Flour
Mozt flour 1

a yellowish tinge which gradually
disappears if it i Iy turned to
expose it to the air. A great deal of storage space
would be needed to mature flour in warchouses.
Chemistry has made maturing in storage unneees-
ting flour with n ha = bleaching
+yellow color is removed,

torcd and oceasionall

milling process a machine feeds the
flour into containers. Tt is then ready to go to the
bakery or the grovery store or to be shipped abroad,
Although enly 30 minutes may have elapsed from

the time the wheat reached the mill until it is ready
for shipment as flour, it may have gone through as

iy ations,

siftings and sep:

woas 175
History of Milling
As early as the Old Stone Age, people made a
conrse flour by pounding the grain. The mill used by
these primitive people was simply a hollow in a rock
e grain was pounded with a smaller, rounded
The resulting bits of grain were mixed with

stone,

water, patted into shape, and baked on a hot stone.

A great improvement in hand mills eame when
erindi was substituted for pounding.  Grinding
was done in a saddlestone mill, so ealled beeause the
lower stone looked like a saddle.
ancient Babyvlon and Egypt used the saddlestone

The millers of

the grains have been tempered in machines such as the one §t
the right to moisten the bran coats for easy separation.

type of mill. Early American Indians also used this
primitive method for milling their grain.

In the 3d century s revolving mill ealled a
quern was developed. This wag made of two disks of
stone, one on top of the other. The grain was fed
through a hole in the center of the upper stone. The
upper stone was rotated on the lower one by means
of a handle, grinding the grain. At first the revolv-
ing stone was pushed by slaves. Later, oxen turned
it. In some parts of the world such primitive equip-
ment iz still used,

Early Milling in America

Early in the history of the Ameriean Colonies wheat
growing beeame an important industry. Grist mills soon
were seattered throughout the country.  The first
power mill to grind wheat in America was built in New
Towne (now Cambridge), Mas=, in 1632, In 1786
James Watt built the first flour mill run by stes

The roller process by which nearly all
ground today was brought to the United States from
Hungary in 1870 and patented. Henee the flour pro-
duced by this method was called patent flour. (See
also Bread and Baking.)

THIE ARTICLE IS IN THE FACT-INDEX
Flour beetle
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MORNING-GLORY

Petals have many forms. The wild rose is simple. The T:n‘k'a—
Ly ped.

NEW ENGLAND ASTER

. e

COLUMBINE

SMAPDRAGON

The morning-glory is funnel-shaped. The aster is a composite.
The -3 zinlz 11 p *Ipc_;i’“ islip—sk:pcd.

cap lily is backward-curved. The sweet pea is

FLOWER—The Plant’s Seed Maker

FLOWER. Most plants pass on life to future plant
generations by seeds. It is the work of a flower to
make seed.  All its beauty serves this one purpose.
Color and perfume attract s and hummingbirds
to aid in the flower’s poll 1. Some flowers are
so formed that they admit certain insects and no
others. The chief seed-making parts are the stamens,
pistil, and ovary. Many interesting flower shapes
have developed which protect these parts.
The Chief Parts of a Flower

A flower’s beauty and perfection of form may be
enjoved more fully if one understands its structure
and how cach part helps in the work of seed making.
A typical flower has four sets of organs. From the
outside to the center, they are: sepals, pelals, stamens,

254

and pistils, The leaflike sepals make up the calyz, or
“eup.” The petals form the corolla, or “little crown.”
The calyx and the corolla together form the per-
tanth. When present, the bract is a small leal below
the flower, Awns are stiff bristles which terminate
some flower parts.

The flower rises from the axil of the bract; that is,
the angle between the bract and the stem. Bracts are
sometimes the most conspicuous feature of a flower
and may be mistaken for petals. This is true of dog-
wood, poinsettia, and Indian painthrush. Sometimes
one great bract forms a hood, called a spathe, as in the
jack-in-the-pulpit, the calla lilly, and the skunk cah-
bage. The top of the stem, to which the parts are
attached, is the receplacle. The stem is al=o called
a pedicel,



QUEEN ANNE'S LACE

DIFFERENT KINDS OF FLOWER CLUSTERS

The arrangement of the flower heads on the stem is called the
inflorescence of the flower. Queen Anne's lace is an umbel, or
umbrella-shaped cluster. The top of the main stem branches
into many small stems called pedicels, all of equal length and
ending in'a flower. Goldenrod is a panicle. Each of many branch-

Sepals and Petals

The sepals are the lower, or outermost, part of the
flower. They fold over the tender, closed bud and pro-
tect it from cold and other injuries while 1t is develop-
ing. Usually sepals are green. In many flowers, how-
ever, the colorful as the petals and increase the
flower's attracti s to insects. Tulips, irises, and
the vellow pond lily, or spatterdock, are examples.

The petalz attract insects and hummingbirds to
help in the work of pollination. By their fragrance and
color they advertise their sweets—the nectar in the
heart of the flower, This is the reward the flower offers
its helpers. Glands at the base of the petals secrete
neetar. Oil in the petals gives the flower its perfume
(see Perfumes).

FLOWER

/ MULLEIN

ing pedicels ends in a flower, Sweet William is a cyme. The
main stem, as well as the pedicels, is Io'pgcd hﬁa flower. Lily
of the valley is a raceme. The main stem bears flowers on pedi-

in succession toward the top. Mullein grows in a spike,
The flowers are attached directly to the stem without pedicels,

Many flowers have petals of the same size and shape
arranged in a circle. They are said to be regular. The
wild rose is typical. The petals of the morning-glory
and petunia are joined, forming a funnel-shaped
corolla. Each portion is regular in shape, but the
petals are united, Such flowers are sympefalous.
Pictures in this article show several common types of
irregular flowers. Many irregular flowers are polli-
nated only by a certain kind of insect. The snap-
dragon ean be sprung open only by the heavy bumble-
bee (for picture in color, see Bee),

The simplest flowers have no sepals or petals at all.
The small flowers of grasses consist commonly of three
stamens surrounding a single pistil (see Grasses).
They are said to be naked. Some flowers are apetalous;
that is they have no petals.
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FLOWER

b

THE PRINCIPAL PARTS OF A FLOWER
Every flower part serves some purpose in the making of seeds.
The colorful, fragrant petals attract insects for pollination,

Some flowers are tiny but grow in showy clusters.
In the largest family of flowering plants, ealled Com-
positae, tiny florets are set so closely together in a solid
head on a receptacte that one mistakes them for a single
flower. A dandelion is a composite. In other com-
posite flowers, such as the daisy and sunflower, perfect
seed-producing flowers are found only in the center.
The rim 1z made up of “ray” flowers (see Sunflow:
Garden flowers in this group are the aster, z
dahlia, chrysanthemum, and marigold. The 3
includes many weeds, such as ragwoeeds and thistles,

Stamens and Pistils

Inside the ring of petals are the stamens. Each
stamen has a stem, which is called the filament, At
the top of the filament is the anther. The pollen grains

A DANDELION AND ITS FLOWERS

A dandelion blossom is really a bouguet of many flowers. Such
a bouquet is & composite. From left to right are a dandelion
head in bloom, an individual flower, and a head “gone to seed.”

256

formy in saes, usually two in number, inside the anther.

Fins naslrlc the ring of stamens is the pistil. It
is :shup[-d like a vase, with a neck and oval base. The
neck is known as t!u style.  On top of the style is a
stigma, which has a sticky surface. Its purpose is to
cateh and hold the pollen. The base of the pistil is the
seedease, called the ovary.  Inside the ovary are one
or more eggs, the ovules, which become the embryo
plant, Some flowers—the lotus, buttereup, the straw-
berry, for example—have many pistils. The pistils
may be separate from one another or they may be
closely united. A simple pistil, or one of the segments
of a compound pistil, is called a carpel.

How Flowers Are Attached to the Base

The parts of a flower are attached to the receptacle,
or base, in three different ways. If they are attached
at the base of the ovary, the flower is hypogynous,
meaning “growing on the lower side of the ovary,”
The tiger lily is an example of this type. In the second
form the receptacle is cup-shaped and encloses the
ovary. The sepals, petals, and stamens are attached
to the rim, surrounding the pistil but free from it, The
flower is said to be perigynous, meaning “around the
OVAT) The cherry blossom is perigvnous. In a third
type the ovary grows fast to the ree eptacle, and the
parts grow from its top. The flower is epigynous,
meaning “‘growing upon the ovary.” An example is
the apple blossom.

How Fertilization Takes Place

When ripe pollen from an anther of the same kind of
flower eatehes on the a, each pollen grain sends
out a tiny threadlike tube. The tube grows down
through the style and pierees one of the ovales in the
ovary. This provess is called fertilization. Fach ovule
must reecive the contents of the pollen tube before
it can develop into a sced. Tt usually takes the tube
from two to five days to reach the ovule, but the time
may vary from a few hours to six months,

Insects Pollinate Flowers

A seed cannot grow until pollen is transferred from
the stamen to the pistil. This transfer is called pollina-
ton. Sinee flowers cannot go after pollen, they depend
upon some earrier to bring it to them, Flowers are
pollinated by flies, moths, wasps, bees, and sometimes
hy humminghirds. The Bowers attract these helpers
by their color, fragrance, and nectar. Some flowers
open in the evening and invite night-flying inseets to
their banquet table. Such flowers are usually white
or pale yellow, the colors which show best at dusk,

To reach the nectar, insects must eraw] over the
tils and anthers into the heart of the fower. The
bodies beconse covered with pollen dust. As they
move from flower to flower, they transfer the pollen
of one to the stigma of another, Flowers which require
the: help of inseets are called entomophilous, meaning
“inseet-loving.” Some flowers ean be pollinated only
by a single kind of insect. The fig, yucea, and red
clover are examples (see Clover; Fig; Yucea).




Certain flowers depend upon the wind to
bring pollen to them. They are called anemo-
philous, or “wind-loving.” Most trees, the
grasses, sedges, and many other plants depend
upon wind pollination. Wind-pollinated flow-
ers have no sepals or petals, for the wind has
no need for nectar and fragrance. They are
dull in eolor. They produce encrmous quan-
tities of pollen. The wind scatters pollen in-
discriminately, so that only a small percentage
falls on the stigmas of the same kind of flower.

Avoiding Self-Pollination

A few kinds of flowers are self-pollinating;
that is, they can be fertilized with their own
pollen. In most cases, however, nature takes
great care to prevent self-pollination, Cross-
pollination usually produces more vigorous
plants. This requires the transfer of pollen
from one plant to the stigma of another plant
of the same species,

Flowers avoid self-pollination in several
ways. In some cases the stamens and pistils
mature at different times. In other flowers
the stamens are shorter than the pistils and
hence do not deposit pollen on their own stig-
ma. Wind-pollinated flowers usually bear the
stamens and pistils in separate flowers. Al-
ders, birches, walnuts, and hickories bear eat-
kins with pistillate flowers on some branches
and catkins with staminate flowers on other
branches, Corn has the pistils and stamens on |
different parts of the same plant (see Corn). |
The taszszel bears the staminate flowers; the
car bears the pistillate flowers. These are kl
known as monoecious (“of the same house-
hold™) plants. A few trees, such as cotton-
woods and willows, carry the separation even
further, with the staminate flowers on one tree
d the pistillate on another, These are known
divecious (“‘of two households™) plants.

How Fruit Develops

After fertilization of the ovule
place the petals, sepals, stamens, and usually
the upper part of the pistil fall off. Now, as the
ovules grow into seeds (embryo plants), the ovary, or
seedease, also changes. In some plants it turns into
a fleshy covering, called fruit. The ovary wall sepa-
rates into two layvers. The inner layer becomes a hard
shell, called a stone, or pit, which encloses the seed.
The outer layer forms the pulpy portion of the fruit.
The peach, plum, cherry, and apricot are examples of
such fruits.

In the case of berries the entire ovary becomes a
fleshy mass in which the seeds are embedded. In the
apple, pear, and quince, the ovary and its seeds be-
come the core of the fruit. The pulpy part, which
is eaten, 1s the modified calyx.

The ovaries of many plants develop into so-called
dry fruits—capsules, pods, nuts, and acorns. Like the

FLOWER

HOW FERTILIZATION TAKES PLACE

The h]y has three petals, three sepals (which look like petals and are the
same color), six stamens, and an ovary in three parts.

The drawing at the 1ei’t shows a lily cut open down one side. At the t!ﬁ?l
is the vase-shaped pistil

sticky stigma at the top has caught a pollen grain,
tube down through the neck of the vase (the surle) into the ovary, and
then upward into the center mass, called the ovale. 11

I k Nv the tube from the pollen grain, joins the female cell in the ovule.
148 taKCn  Now the eg is fertilized and will become a seed.

. cut open and shown under a microscope
The grain has sent a

he male cell, carried

fruits and berries, they protect the seeds and help
seatter them when they are mature (see Sceds).
Another kind of dry fruit is the achene (also spelled
akene), In this case the ovary wall becomes a
coating of the single seed. It does not open at ma-
turity, as the pods and capsules do, to release the
seed. Achenes are developed by flowers which pro-
duee but one ovule, 1 a8 the individual flowers
of the composites. The style of the pistil sometimes
remains attached to the achene as a long, feathery
tail which carries the seed away on the wind (see the
picture of the dandelion in this article).

The Origin of Flowers

At least 250,000 species of flowering plants are
known. All of them descend from a primitive ancestor
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FLOWER

FLOWERS OF THE BEECH TREE
Many tree flowers have stamens and pistils but no sepals or
petals. Their pollen is scattered by the wind,

which no longer exists. The most primitive modern
flowers are the members of the buttereup order, Rana-
les. A step higher is the rose order, Rosales.

The simplest flowers are the least skillful in mak-
Many stamens mean a great deal of pollen
large number of pistils means that many
to become pollinated and produce seed. All
members of the buttercup order, which includes the
little buttercup itsell and the splendid magnolia and
water lilies, and all the roses have many pistils and

DAMNDELION

NASTURTIUM TIGER LILY
POLLEN GRAINS UNDER THE MICROSCOPE

The pallen grain of each Aower has a shape quite different from
the pollen of any other flower. Some botanists believe that
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stamens. The most highly specialized and most

suceessful flowers are the composites.
Two Kinds of Flowering Plants

Flowering plants belong to the phylum Tracheo-
phyta, or vascular plants (see also Botany Refer-
ence-Outline, section  “Classification of Plants").
Throughout this article thus far the Aowers and seed
making of only one group of this phylum, the angio-
sperms, have been described. These are flowers which
enclose their seeds in an ovary.

Another group of flowering plants, called gymno-
sperms, has naked, or exposed, seeds. These plants
include the conifers, or cone-bearing trees, such as the
pine, fir, spruce, cypr and cedar (see Trees).
Cones take the place of flowers.

Cones are of two kinds—staminate and pistillate.
They are usually borne on different branches of the
same tree. The staminate, pollen-producing cones are
small and last only a few weeks in the spring of the
vear. The pistillate cones are the large familiar ones.
The ovules, usually two in number, are located on the
upper surface of each scale. The ovule consists of
an embryo sae surrounded by a covering which later
becomes the seed coat. In the covering is a tiny
opening called the micropyle (little gate).

In late spring the pistillate cones stand upright
with the scales opened wide to cateh the wind-blown
pollen. When pollen lodges between the scales they
elose. Thus protected within the closed cone, the pol-
len sends out a pollen tube which enters the ovule
through the micropyle. When the seeds in the cone
are fully grown, it again opens, releasing the matured
seed.  All gyvmnosperms are wind-pollinated.  (See
also Flowers, Garden; Flowers, Wild.)

RHODODENDRON

WILLOW HERB

MARGUERITE

the distinctive shape explains why lhe'frlm can adhere to and
pollinate the stigma of its own kind of Aower and no other.



GARDEN
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Plant Breeder
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