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Photosynthesis
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Discover Act

‘Where Does the Energy Come From?

1. Obtan a ol poweredcalcuator that does ot se atteris.
Plce the calcutor i direct gt

2 Coverthe slar cels with your inger. Note how your action
affect the number dipiay.

3. Uncover thesiar cels What happens to
the number disiay?

& Now cover il but one of thesolarcels
How doesthat ffetthe number piy?

Think e Over

Infering From your observatons, what can

you ifersbout e enery that powers the

caeultor?

On a plain in Afric, dozens of zbras peacefully ea the gass.
Bt watch out—the ebras'grazing will soon be harshly nter-
rupted. A group of ions is bout o atack the herd. The lions
wil il e of the zebras and at it

Both thezebras and the llons se the food they eat to cbiain
energ. Evry iving thing needs energy. All cels eed energy to
carry out their functions,such as making proteins and trans-
portng substances into and out of the cell. The zebra’s meat
Supplies the lion'scels wih the energy they need, jus as the
grassprovides the zebr's cll with energy. But plants and cer-
{ain other organisms,such as agae and some bactera, obain
thei energy n a different way. These oganisms usethe energy

insunlight to make their own food.
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“The process by which a el cptues energy n surlight and uses It
o make food i caled photosynthesis (1o toh sx thuh ). The
term photosynthesis comes from the Greck words phoo, which
meansight” and symthesis which means “uting together”

Nearly al living things obtain encrgy cither directly or
indirectly from the cnergy of sunlight captured during
photosynthesis, Grass obiains energy dircly from sunlight,
because it makes s own ood during photosynthesis. When the
2ebra eas the grass it gels energy that has been stored In the
gras. Similarly,the lon obiains energy tored in the zebra. The
2ebra and lin both obtin the suns energy indirectly,from the
energy tht the gras oblaned through photosynthesi.

Plants manufacture their own food through the proces of
Photosynthesis. A organism that makes s own food s calledan
autotroph (w1 oh trah). An organism that ot make its
wn food, including animals such 3 the z2bra and the lion, is
Gilled 2 heterotroph (e ur oh trah). Many heterotrophs
obtain ood b eating ther organisms. Some heterotrophs,such
asfungl absorb thei food fom other organisms.
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The Two Stages of Photosynthesis

Photosynthess is 2 complex process. During photosynthesis,
plants and some other organisms use encrgy from the sun to
convert carbon dioxide and water into oxygen and sugars.
‘The process of photosymihess is shown In Figare 1. You
can think of photosynthesis as taking place in two stages:
‘apturing the suis energy and producing sugars. You'e probably
familiar with many two-stage processes. To make a cake, for
example the firststage s to combine th ingrcients 0 make the
batter, The second sage i to bake the bater To get the desired
result—the cake—both stages must occur i thecorrect order.

Stage 1: Capturing the Sun's Energy The firt stage of
photosynthesi involves capturing the energy in sunlight. In
plants, this energy-capturing process occurs mosty in the
leaves, Recal that chloroplast are green organelle nside plant
cellsThe green color comes from pigments, colored chemical
compounds that absorb light. The main photosynthetic pig-
‘ment in chloroplasts i chlorophyll

Chlorophyll functions in 2 manner simiar 1o that o the
solar “cals” n  solar-powered calculator. Solar cells capture
the energy in light and use it to power the calculator. Smilarly,
chlorophl captures light energy and uses it to power the sec-
ond sage of photosynihess
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Stage 2: Using Energy to Make Food In the next stige
of photosynthesis,thecel uses the captured energy to produce
sugars. The cel needs two raw materials or this stage: water
(H,0) and carbon dioxide (CO,). In plants,the roots dsord
water from the soil. The waler then moves up through the
plants sem to the leaves. Carbon dioxide s one o the gases in
the air. Carbon dioxide enters the plant through small open-
ingson the undersidesofthe leaves called stomata (sTor muh
fuh) (ingular stoma). Oncein the leave, the water and carbon
dioxide move into the chloroplasts,

Inside the chloroplast, the water and carbon dioxide
‘undergo a complex seriesof chemical eactions. Th reactions
are powered by the energy captured in the irst stage. These
reactions produce chemicals as products. One product i 3
sugar that has six carbon atoms. Six-carbon sugars have the
chemical formula CH,0;. Recal that sogars are 3 type of
carbohydrat. Cels can s the energy in the sugar to cary out
important el anctions

“The other prodict of photosyniheis i oxygen (Oy), which
extsthelear through the stomata. Infat, amost al the oxygen
i Earths atmosphere was produced by iving things through
the process of photasynthess

&5 ) What makes plants gresn?

4
LeE i i

Looking at Pigments
You can absenvethe
paments ns st
1.CutastipSem by 20em
oo papercoffe ke
2 [ lace s e o op of
e paper st shout
2am o he stiom.
3.Roll the sdge o a dime
over s sectonf thelest,

Ieming = narrow b of

coloron he papr i
7 2y Pour rbting

Hconotintos

plastcup o o depth of

e Stand e papestip

inthe cop 0 e colo

Eand s sbout 1 cm shove

thesccnol.Hook the

Ciner e of e s over

neop of thecup.

. Afer 10 minutes,remove
e paper g and et
iy Oere hes

& Wash yourhans.

nfering Whatdoss e

poper s sppesrance

Teves shou 65 pgments?

Oxygen exts
through samata
o theundersce
Sftneleat




image5.png
Fiune 15 Stoed Energy
W you et camot you

cbtai energy stored urng
photosyhess

Sec

) Target Reading SKil Sequencig Use your flowchrt
ot phovaymibess t hlp smever Quchion 2

Reviewing Key Concepts

1. Reviewing Why do ing things need cnergy?

 Rppiying Concepts An nsectets 3 e, Explain how
1 insect depends on the sun for nerky:

The Photosynthesis Equation The events of photosyn-
thess can be summed up by the fllowing chemical equation:

light anergy.
600, + 6HO— 7 o, + 50,

carbon dioxide  water asugar  oxygen

Notice that the raw materials—six molecues of carbon
dioxide and six molecules of water—are on the et sde of the
equation. The products—one molecule of  sugar and six mol-
ecules of oxygen—are on the right side of the cquation. An
artow, which you can read as“yields? connects the raw materi-
a5 1o the products. Light energy, which is necessary for the
chemical reation to occus s writien above the arow.

‘Wha happens 1o the sugar produced in photosynthess?
Plantcell use some of the sugar fo food. The cell break down
the sugar molecules to release the energy they contan. This
energy can then be used to carry out the plants functions.
‘Some sugar molecules are comerted into other compounds,
such as celluose. Other sugar molecules may be stored n the
plant’s cels or latr use. When you ea food from plants, such
25 potatoes or carrots, you are eting the plant's stored energy.
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