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\ “7 e've all smelled it — that fresh aroma of
raw earth rising up from a garden after a

summer rain. But as pleasing as that smell is to us, it's
the smell of war. . .to a microbe!

That's right. The smell we love to sniff after a
summer shower is really an invisible cloud of some
pretty "poisonous" chemicals released by soil-dwell-
ing bacteria fighting for territory. The microbes use
the gas as a biological weapon, to keep competitors
away. David Bodanis, author of The Secret Family
(Simon & Schuster, 1997), says that the smell is
always there, but it simply becomes more noticeable
to humans in the increased humidity after a rain.

And there's more to that sweet smell of a humid
summer day. Shrubs, Bodanis says, "send an odorif-
erous alcohol upward to spotlight the point where
they're being attacked by caterpillars or other gnaw-
ing insects." The odor, however, is not intended to gas
out the leaf munchers. No, it's a chemical message
aimed at wasps, to attract them to the caterpillars, the
wasp's prey.

More of the aroma of summer comes from
flowers planted too closely together, Bodanis says.
Plants do not take such érowding lightly. To battle
their neighbors, plants send hydrogen cyanide from
their roots into the soil to annihilate encroachers.

Rosebushes, too, are not averse to killing. They send

out gases that try to counterattack fungi.
Yes Bodam warns us, it's aJungh,gut there; i
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Who doesn't love flowers? We enjoy
their bright colors, unique shapes,
and sweet aromas. But have you ever
stopped to think, What would life be like
without them? No more cotton T-shirts
and jeans, and no more cereal , orange
juice, and coffee — because these all come
from flowering plants. Come to think of it,
no more bacon, either. (After all, what do
pigs eat?) No more grass to walk on, no
more trees to lie under, and much less
oxygen to breathe. You guessed it. If it
weren't for flowering plants, you wouldn't
be here reading this page right now, either!

So, what exactly are flowers, anyway?
Where did they come from, and what makes

them so special?
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A ROSE BY ANY
OTHER NAME -

If you could watch an hour-long movig
of the history of the Earth, flowering

plants would show up just before thg
credits. Somehow, though they made
their appearance as recently
(geologically speaking) as 130 mil
lion years ago, they literally have
taken over the Earth. They invade
and adapt even to extreme environ-
ments such as deserts, rocky

mountaintops, and wetlands. They

now number about 350,000 species. That's B
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A flower is more than just a pretty face.
It contains ovules — the female parts of the
plant that are fertilized by pollen, the equiva-
lent of sperm in mammals, to become the
seeds — enclosed within a structure called a
carpel. (When you eat an apple, the carpels are
the annoying hard bits in the middle that hold
the seeds.) Both the ovule and the pollen — a
fine, powderlike material produced by the
flower's anthers — contain genetic informa-

tion that, when combined, will deter-

mine what the plant will be
like, or its "phenotype." In

nonflowering seed plants,

ovules — and thus the seeds —

are not encased.

This seed characteris-
tic determines how the two
types of plants were named.



Angiosperm comes from t areek words angeion,

meaning "vessel", and sp eaning "seed". Gym-
nosperm contains the Greek word gymnos, which
means "naked". Flowering plants, or angiosperms,
s have "seed vessels," or carpels, and gymnosperms, or
| nonflowering seed plants (think cone-bearing, and
palm-like trees, and ginkgos) have "naked seed." Just
as mammals evolved from egg-laying creatures to
those who carry their young inside them, so too have
flowering plants.

The ovules in a gymnosperm are only partly

enclosed, such as in a pine cone. In pines, when a
pollen grain is blown by the wind onto a micropyle,
the opening at the top of an ovule, it sticks if the
micropyle is moist. With evaporation, the pollen

grain is drawn into the ovule, where fertilization, and

then seed production, occur.

SOWING THE SEEDS OF S
Angiosperms do not have to rely sole!
the transfer of pollen. They are fortunate in havmg
many pollination partners. Pollination in flowering
plants is the movement of pollen within-a flower,
between flowers on the same plant, or between the

and seeds. (Botanically, most flowers.
hermaphrodites, which meahs that
they have both male and female parts.)

An insect can feed on pollen or
nectar (an energy-rich liquid produced
by a plant), or both. As an insect
feeds, its hairs brush against the pol-
len-laden anthers of the stamen, the
male part of the plant, and become
dusted with it. As the insect makes its
rounds, it brushes against the stigmas

of subsequent flowers, thus giving a
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flowers of distant unrelated plants, to produce fruits
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helping hand to the flowers by pol
A stigma is the tip of the tube
leads down into the ovary, the female part

plant. A chemical reaction determines wheth

the pollen will produce a pollen tube to reach the

ovule for fertilization. If the pollen grain is from

a different species, the pollen tube: won 't develop.

times pollinating precious species by hand
breed new phenotypes. Dinosaurs also helpe
the spread of flowering plants, but in a different
way. Some of the shorter, plant-eating members,
like duck-billed dinosaurs, may have behaved
like tractors, munching areas clear of vegetation

and sowing seeds from their feces.

FROM WALLFLOWER TO
BEAVTY IN THE BLINK
OF AN EYE

The flowers of the very earliest angiosperms
were, well, probably not very attractive. Most
looked nothing like what we think of as a flower
today. Early on, they lacked petals and were
probably not very colorful — and some were as
small as the head of a pin. You probably wouldn't
choose broccoli florets as a centerpiece. So too
the very early species wouldn't have been espe-
cially alluring to insects, though they were prob-
ably unintentionally pollinated by them.
Gradually, through a series of genetic mutations
in both flowers and insects, structures began to
evolve that caused flowers to be noticed, and
therefore visited more frequently by insects. In
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turn, insects evolved stru that allowed them

to take better advanta, t plants had to
offer, tasty nectar and pollen. When two groups
of organisms evolve together into a codependence
such as this, it is known as co-evolution.

Once flowers developed petals, something
dramatic happened. In what seems like the blink
of an eye in evolutionary time, there was an
explosion in the number of species and diversity
of angiosperms. Known as the "great radiation,"
this increase occurred approximately 90 to 100
million years ago. Flowers became showier, de-
veloping different shapes and color patterns that
attracted insects. The large, tongue-like petals of
orchids, for instance, seem tailor-made landing

platforms for pollinators. Insect pollination, the

short life cycle of most flowering plants, and

some lucky mutations combined to creati
riod of rapid evolution that astounded eve
Darwin, who described this period as an "abomi-
nable mystery."
CLIMBING THE FAMILY FREE
How do we know all this? Scientists have a box of
tools at their disposal that traditionally included
just fossils and microscopes. Today, scanning
electron microscbpes, which magnify thousands
of times, are used routinely to study tiny
fossil flowers. Biochemists have found
a chemical specific to flowering plants
in fossil rock as old as 250 million
years, a kind of "molecular fossil,"
which may mean that they have
found the earliest evidence of flow-
ering plants.

Just as angiosperms went
through a period of rapid evolution, the
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field of plant molecular genetics is experiencing dra-  #£, Fi4) 4 T3 P 2F Bl 2 5 R P45 T
matic leaps as technology advances, more and more  HUf5 T /&5 KB, BT A 5 i 4 3 e ok
data are gathered, and computer programs are designed #1915 B, ikt T it B YL %4
to handle it. Coordinated efforts are being made to ~ FiX$6(5 B | B4R S 1ER RS IS
explain entire genetic codes of organisms such as  FF3EZ KA KRR ZE, £
Arabidopsis thaliana, a small-flowering member of the  JF 3£ Z ik —FhH/NEBI R R, H Bl |
mustard family, whose code is now complete. Compari- 5 T.{E C. 2 58 i . % B & K & F 5 1Y
son of specific genetic sequences tells scientists which  H 8 45 F Rl K P LAY B A FE % %
plants are closely related and allows placement of them  Z& /), F 1] DAIEENTIH AR K HEL B
into groups called clades. This is different from the  fJ/NH, X 52504 /K /R - Mz %k BH ’
method developed 250 years ago by Carl Linnaeus and {19 7 =& SR AR, fih B9 5 ¥ BLTE 4K SR
still used today. The Linnaeus method groups plants  {E{fi .  AKZs ) % BARE T 1634
together according to similarities in the number of  FYE R R Y, RO EEH, F
flower parts. Genetic analysis has shown that some — —2EJF A DN I FEBIAEY), B a0 fr
plants originally thought to be related, like the water lily — fE I3 1L, 52 Fr b 789 Fh fh 26 s K i ?
and the lotus, belong to different branches of the phylo-  #1J& T AR 4> 32, XL EKER
genetic tree, the genetic family tree of plants. W LAY ) R T

As fossils are unearthed, they are positioned on the At tE, ERSHAEY M
tree according to similarities they bear to present-day LI {E RIS R B E NI, XX i A 34T
plants. Genetic analysis isn't possible on fossil material.  E:[F 2 A AT HERY, 2002 4], HE
Early in 2002, a dramatic discovery was made in China i — /M 50/NAE TIRARIZ B, K H
by a research team. Scientists from China, the Univer- [ , % ik ks, Bz /R AE MRl
sity of Florida, and Cornell University discovered beau- R & Bl T A7 EiF fOMEYIL G, £
tifully preserved plant fossils from at million A 1.246 24, 474G, Bl¥RE
years ago. After careful study, the fos B Al A AR PIRR AR A [ (B A K HR
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COLLECTING THE FRUITS
Is this information important? Yes, for many reasons. The
more information we have about where plants belong on
the phylogenetic tree, the more we can make predictions
about their characteristics. This information could help us
design better plants through biotechnology and plant
breeding. Most new drugs are derived from plants, and
being able to identify close relatives might aid in the
discovery of similar drugs, or more abundant sources .
Plants serve us in ways of which many of us are
unaware. For example, according to Rui Hai Liu, a
physician and toxicologist with the Department of Food
Science at Cornell University, "there are more than 8,000
plant chemicals in unique combinations in different plants."
These function in different ways, some fighting against
carcinogens, others against inflammation, and still others
against the oxidation of cells. He claims that taking
vitamins will never yield the same health benefits as
eating a wide range of fruits and vegetables. So, the next
time you find yourself turning up your nose at broccoli. . .
think again, and have a little respect for that not-so-lowly

flower.
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f you thought orchids were just pretty flowers,
think again. With about 35,000 wild species, or-
chids may be Earth's biggest family of green plants.
Most species live in tropical rain forests, but orchids
thrive on every continent except Antarctica. And or-

chids have evolved some amazing survival tricks.

Orchids pfoduce flowers for one purpose: to reproduce.
Most species must combine DNA (the genetic blueprint)
from two parent plants. But, like most plants, orchids
are rooted in one place. Plus, there often isn't another
orchid close by for . To spread their
pollen, many orchids rely on specific pollinator insects.
Often, that's more efficient than attracting insects that
visit many kinds of flowers.
"It would be like having your

own private mail

-po\\'mat'\on

courier service geteEid
rather than relying [RE ERUCIS ot
tner of the s
stigma ©
might lose your [ fhat it ©
B (orm seed®

on an inefficient
post office that L0 fortilize ed
. mail, your

explains Mark \RCEICI

ex Ce\\S
femnale °
14 Male Of

Flowers

by Kathiann M. Kowalski

FARNA ZHA R R E,

FEFAE—8, BEZEY
35000 Ff, 7] AERHBER_ERRH SR (LAY
Kk, KBor ZAETE R TAAF,
BT Rk, EIERER B E—A
PHERHL T TR, T H., =L IR
T+ BB ETF .

LHHFHRA—ANEH: ERENS
N PR ESVEYACE S I=PIE ik
DNA (EHEE) 456, HE, BRRZH
WY —RE, 22— BAERT— 7, T
H— A 5 Ah— R Z AR AE T LAPERZ
R, TR, RE ZHIKIEN
EFIERY Bk R, T ELX LR 5




