Science Ch. 5

Plants
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looking for information about a particular disease or drug.
If you like studying about the human body and animals
and how chemicals can affect them, then you might like
being o pharmacologist. Becoming o pharmacologist
tokes a lot of work, though. Most
pharmacologists go to college
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and math.
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SOnN

What are the parts &
of a vascular plant?

Roots anchor a plant and absorb water and minerals from

the soil. Leaves use the water to make food in the form of
glucose for the plant. Stems provide support and transport
water, minerals, and the glucose the plant makes

Roots

Colorful flowers swaying back and forth in a garden
on a windy day are beautiful. But why don’t the plants
blow away? The answer is found underground—the
roots. A plant’s roots spread throughout the soil and
anchor the plant in the ground, even on a windy day
Some plants have one large root, called a taproot
with many smaller roots growing out from it. Carrots
are taproots. Other plants, such as sunflowers, havi
a system of smaller roots that spread outward like the
branches of a tree. A plant’s root system may | large i
as the part of the plant you see above ground o

Roots take in water and minerals from the s [hes

materials enter the root through its epidermis, ! The xylem of this plant root is

thin outer layer of cells. The many tiny root hairs th made of long, narrow cells that
(‘[)idcl'mh make it possible for the roots to take in mor are connected end to end. A
water from the soil than if the roots were smooth. Fron the cells get older, only thei

| |
: cell walls remain, forming tul
the epidermis, water and minerals move throug |

of cells to the xylem. Xylem moves water and n :]r,d‘ ‘:‘f:l:::; Elﬁl" o
from the roots to other parts of a plant. It is part of the
vascular system in all plants
Another type of vascular tissue is phloem. Phloem
carries sugars made in the leaves throughout the plant
® y L, | Roots store some of these materials, usually in the form
OM Are T erE- of starch. Carrots and sweet potatoes are roots that st
As you walk by the farmer’s field, you can fee 3 _ food.
the warmth of the sunlight. The songs of birds fill

the air. You glance down. What's that? You take a | J Checkpoint Name three function:

closer look. Small seedlings are beginning to break | e o Hioen il &
through the soil. How do these small

?nto such large sunflowers? What wil
inside these plants as they grow?

p]ants grow : . functions of xylem and phicc'n alike and dift
| happen s
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Stems

what they I0uUR _~nts. sterms nuy
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the plant SUpp* wal

hich move Wa Whenﬁ\gsh.)motuoreopen,
«vlem and phloem, Wit 1 the roots carbon dioxide from the air
- A e iwes ia .
minerals, and giuco be moves info the leaf. At the
.d leaves of the plant - same fime, water and the
ina e , nc .
L Plants with stems that ar gits oxygen that is produced
lants w ,
( bend are called herbac ous when plants make glucose
) ' yena (
easy to be thaCeous pass out of the plant.
plants. The stems of herb

{ weather,
plants often die in cola v

but their roots continue t0 live.
Herbaceous plants grow new
stems each year. Clover, gms_\cs.
and poppies are just a few ol thc‘
many kinds of herbaceous plants.
Some stems, such as a tree trunl\.'
are rigid and strong. Plants with this
kind of stem are called woody plants.

Woody plants often grow tall and may

~~~ Guard
cell
) o s, and most
last many years. Trees, 5}‘1rub - Stoma
vines are woody plants. Some WOO ) 4

plants may lose their leaves for part of the
vear, but their stems do not die.

* Some stems grow underground. A white
potato is an underground stem called

a tuber. Food stored in tubers helps the
plants survive times that are cold or have
little rain—times when plants cannot
make the sugar they need.

g

Phloem

Xylem

Cut Across a Stem

In many herbaceous plants, such as _
this suntlower, the xylem and phloem [l
are found in bundles. These bundles
form a ring. The xylem and phloem
of other plants may be arranged
differently, but xylem is always
closer to the center of the stem

Plants such as this Venus's
flytrap usually live in areas
where the soil contains few
nutrients. The plant’s leaves
can catch insects such as this
damselfly. Chemicals produced
by the plant digest the insect.
In this way, the plant gets the
nutrients it needs.

Leaves

When you look at a plant, what is the first thing |
you notice? Often it is the leaves. Most leaves vary |
In shape and size, but all have one function in
common—to make food in the form of glucose for
a plant. During this process, water and gases pass
In and out of the plant through small holes in the
epidermis of the leaf. Each small hole is called a
stoma (plural, stomata). Surrounding each stoma
IS a pair of guard cells. The two guard cells work

together to open and close a leaf’s stoma

sunlight can cause guard cells to take in water.

The increased amount of water putls more pressure
on the s Of the guard cells. This pressure fore
the g 1 cells into a curved shape. W ) t!
':'3,;' 1§ stoma pel M { Sto} ]
('f“? iavtime Qr i S j I {

W 1tQ ¢
th | wat 1554 ]

) the lea transpirat )
Al ire, wind, and the
n the soil affect how much
I¢ | inspiratior

y OUut Oof a leat, more wat move

1p ti K<ylem. Like drinking with a

av ation pulls more water up through
the xylem. Plant

need most of the water their

o ){\ { 1K¢

replace the water lost during
transpiration. When more water is being lost t
transpiration than is being taken in by a plant’s
roots, the plant may wilt.

\/ Lesson Checkpoint

How do guard cells open and close stomata?
2. What causes water to move upward through
xylem?
3 A single corn plant can lose
245 liters of water in one growing season
How much water must be available in the soil

during the growing season to replace that
water in a field of 10,000 corn plants?
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lants are green becaust

chloroplasts of plant ce

to make its own food in the 1
r ~ \

don't contain chlorophyll, so animd

own food. | y
‘ s is callec
The process in which plants make glucose 1

photosynthesis. During photos_\'mh.cxls, plu}nts Ll;&ngght
energy from the Sun, carbon dioxide from the air, -
water to make glucose and oxygen. In th? process, ( nerg)
is stored in the glucose. Plants and org(xplsms thqt tlal |
plants can use the glucose as a source of energy for life
processes. |
Photosynthesis can only take place in the presence
of chlordphyll. The process of photosynthesis can be
summarized in an equation.

light energy

- —» glucose + oxygen
carbon dioxide + water chiorophyh g

Notice in the equation that plants use carbon dioxide
and release oxygen during photosynthesis. Most organisms
could not live without the oxygen plants produce.

The leaves of plants have many adaptations that
enable the plant to carry on photosynthesis. Study

the diagram to see how a leaf is adapted to carry on
photosynthesis.

122 | |

The layered structures i1 this
chloroplast contain the chlorophy
Glucose produced in chloroplass
by photosynthesis may then be
converted into starch. The lorge
light-colored structure in this
chloroplast is stored starch.

Leaf Structure

A waxy layer called the
cuticle may cover g leof The top and bottom of the
and slow water loss. leaf are covered with a layer
\ of cells called the epidermis,
\ This thin layer allows light to
easily pass into the middle of

\ the leaf.

¢
—Photosynthesis takes place
in the middle of the leaf
Tla", [,“' ,}‘,' ."'
much of # '
enh e
Ils v
‘|
. bt |
Water an
g ;r-(‘! I‘
M e ! H
1ove
;“;U' thre ne |
L this part ot the leaf are spreac
apart farther than other cells in the
of. The air spoces \urrouni-ng cells
allow the carbon dioxide that is
needed for photosynthesis to move
freely throughout the leaf.
Most leaves have more stomata
on the lower epidermis. Less
light reaches under the leaf, 1. ¥ Checkpoint Describe three ways a plant's leaf is

so the lower part is cooler
and less water is lost through
transpiration.

for photosynthesis

N

Expository Write a paragraph |
explains the process of photosynthesis. Use the terms

| |/ |
Chlk”\‘p?ﬂ‘?'ﬁ )\'\’:‘("'” Dl”'\‘( m \"\\/Y‘k}.t-' glucose and .
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glucose + oxygen ——> carbon dioxide + water + energy

Carbon dioxid

Glucose

The blue structure in

this electron microscope
image is a mitochondrion.
Chemical reactions take
place on the many folds in
the mitochondrion.

Water

Cellular Respiration
in a Mitochondrion

Carbon Dioxide-Oxygen Cyc!

You may have noticed that the equation:
and cellular respiration look a lot alike. I1
equations again

osynthesis

'].‘ l‘)‘ se two

light energy
carbon dioxide + water - > =
chlorophyll g
» glucose + oxygen —» carbon dioxic energy

The processes are almost the reverse
produced during one process are the sai

materials
are needed

for the other process. In other words, thevy f gether,
photosynthesis and cellular respiration forn n dioxide-
oxygen cycle.

The carbon dioxide-oxygen cycle can be sumn n this way:
Day and night, animals breathe oxygen from the air. Plants take in

oxygen and carbon dioxide through their leaves. During respiration,
both plants and animals use oxygen to change energy in food to
energy they can use. They give off carbon dioxide. Plants use some of
the energy and carbon dioxide to produce more food and oxygen in
the process of photosynthesis. The carbon dioxide-oxygen cycle assures
that living things do not run out of the oxygen and carbon they need.

\/ Lesson Checkpoint

1. What do plants need to carry on photosynthesis?

2. Why do most leaves have more stomata on the lower epidermis
than on the upper epidermis?

3. @ Compare and Contrast How does the role of energy differ
in photosynthesis and cellular respiration?

Both plants and
animals give off
carbon dioxide
during cellular
respirahon,
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Gymnosperms
Angiosperms | y | P
\ tinv seedling just starting to emerge from Q

seed is the first step in the growth of @ plant that may

1‘”*'1 I‘l\‘dlut‘ SEe€ ti\ Some \t'(‘d plum\. Ul“(‘
rms can be found in almost

ntists have identified

d angiosperms,

produce flowers. Angiospe
every land environment. In fact, scie
between 200,000 and 300,000 species of anglosperms.
Only insects have more species than angiosperms Some
examples of angiosperms include the peac h tree in the
picture, as well as tulips, grasses, daylilies, orchids, oak
trees, grapes, tomatoes, and apples.

All angiosperms are vascular plants. They have
specialized tissues for transporting materials throughout the
plant. You read about these tissues—xylem and phloem—
earlier in this chapter. The seeds of angiosperms form after
pollination and fertilization. Most seeds develop in a fruit,
which protects the seeds until they can begin to grow.

Humans depend on angiosperms in many ways. We use
them as food crops and to make medicines. Lumber, cloth,

rubber, perfumes, and cork are other products made from
angiosperms.
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\n!!?lu‘\; erms are \mportalr as sources of wood and

materials for paper products. Paints often are made with

Parts of a Seed

0 The seed coat protects the G The cotyledon is sometimes

gymnosperm materials. Oils from gymnosperms are used

as air fresheners, disinfectants, and scents in soaps and

cosmetics. Gvmnosperm \tui\ll‘t Q source ol h-\'(i

embryo and cotyledon called the seed leaf, but it o |
The embryo is th isn’ :

e par Isn't . , .
0y y e po tof a a true leaf. Cotyledons 1. ¥ Checkpoint Name the three main parts of
eed that grows into o new contain food that nourishe f '
plant. In some seeds, th the pl B S a seed and tell the tunction ot each
3 eds, the e plant until it can make jts - . p R ——
irst true leaf is visible ot own food. This seed is called 2 Q) Compare and Contrast Draw a graphic
the tip of the embryo organizer that shows how angiosperms and

a dicot. It has two cotyledons,
Some plants, called monocots
only have one cotyledon.

T —

gymnosperms are alike and different
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. Number of Branches

SR P < e <l

R O . 3 T

First year 1 branch
Second year 1 branch
Third year 2 branches

Fcurfh year

sz?ﬁ year ;

Sixth year

Seventh yea "E. v
:
Many different number patterns ‘
can be seen in plants. One |
number pattern is seen in the Use the diagr wer the questions :
s, the

number of petals on a flower,
the arrangement of leaves 2. If the tre the diagram continued |
on a stem, and the pattern Fourth Year growth what would be the number ol

_ O h hithk ~rD
of seeds on the seed head - branc! hth vear
of a flower. 3. Suppc; qrows for 1 year

One pattern is the Fibonacci sequence, to the patt tibonacei sequence. Moke

discovered in the 13th century by a table show ribserof brencksein
an Italian mathematician, Leonardo each year of - How many

Fibonacci. The diagram at the right
shows how the Fibonacci sequence

appears in the growth pattern of a tree. [
In a sequence of numbers, each

number in the pattern is called a term. ' v
Each term in the Fibonacci sequence W
is the sum of the previous two terms.

If you start with 1, the first five terms .‘

of the sequenceare 1, 1, 2, 3, 5.
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B < cice-Home Activity 1)

"

Use library resources to tind examples of :
the Fibonacci sequence in flowers, shells
or elsewhere in nature. Write a report

including diagrams
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Chapter

gxplain Concepts
Use Vocabulary P )

] 9. Name and describe two plant e

S : o .
| hotosynthests . Pigy
- cellular P . is chlorophyll im '

ce k- P 122) 10. Why 1 phy Portant 1, " Test Prep
' respirahon : } ' el h

ure below shows
| (p. 124) stoma [p 121) 11. The pic y OWs the Nsidg ., Choose the letter that best complet
. . ; , leaf. Identity each part thy |, W stalement or answers the questio
epidermis p. 117] transpiration T with a letter. Also tell how each e o |
121) : that hel ;C par riaid and B O"€€N. 15. Which of the tollowing describy r
guard cell (p. 121 P : adaptation ,O elps the P'ant cqp,. S,?On easy to figid onc respiration?
o ( 129) photosyntheSIS % g bend strong , VL TR T S S————
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XYlem tp I‘Q) 0 oo - _ 4 B b'(')t‘, d’:.‘.‘l\ /,‘tl;(' {,f,,(“..
. ’ carbon dioxide
12. Classify The table describes three & | . | | ,
. eqgks dowr IrHor y e

Choose the vocabulary term from the list above - | species of plants. Classify each species as oroduce . | '
that matches each description . an angiosperm or a gymnosperm and as ) [.,..q,',— lov - e |
1. This leaf part opens to allow water and j woody or herbaceous produce

gases o enter and leave @ leat 13. Model Make dlogroms to show where 16

\"(h 1t 1S ;ﬂ'vl’it' DO !' ne
xylem and phloem are found in roots and

2. Sugar made by the plant flows through

Label th Nl
A ' tems. '
this plant tissue. RIS, Label.Th diagrams to show the eeds D sperm
function of each kind of tissue
3. This part of a leaf opens and closes a 17. A plant with green stems that lives only one
stomo @ Compare and e |
| | ; wOC ljv iu’u'f ! 8 cc '}1‘0'{
4. During this process, cells of organisms Contrast tube B herl
- 187 Qce ¢ ‘
release energy from food 14. Make a graphic organizer like the 18. Which of the foll Lt
| « YVIICH OF Ine Tollowing pilants producs
5. An example of this behavior is a plant one shown below. Wite the letters of spores that grow into new plants?
arowing loward suilial the descriptions in the correct parts of B farn ® Scoich pine
the diagram to compare and contrast B peoch ire | |
| | )eq ree 1) qrass
6. During this process, water is lost from the photosynthesis and cellular respiration o
leat of a plant. A releases oxygen 19. Explain why the answer you chose for
- Question 18 is best. For each of the
7. This plant structure carries water and E- iprciisicbon s J d d) )H oo
| answer ou Adid not choose aive o
mineccls throughout @ plan C occurs in mitochondria 5y ot choose, give «
8 D occurs in chloroplasts reason why it is nol the best choice
During this process Writing in Scient
) , green plan E erform PR S e s o
lucone p green plants make F P ‘ ed by P‘Q”'S 20. 000 ) Descriptive
performed by animals Suppose you are going to plant some
- < — seeds in your gr}fde!‘» Write o paragrapt

that describes the conditions you must

»

consider in order for your seeds i«
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