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Chlorophyll absorbs green wave
lengths from the sun, making plants

look green.
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Water is absorbed through the roots and
carried through the stem to the rest of the
plant. A plant’s roots replace water lost during
transpiration

the leaf through the stomata.
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(a) This leaf cross section reveals that the mesophyll is the photosynthetic
tissue. CO; enters the leaf through tiny pores or stomata, and H,O is
carried to the mesophyll in veins.

ﬁm: Solomon, E.P., L.R. Berg and D.W. Martin. 2011. Biology, Ninth Edition. Brooks/Cole, Cengage Learning, USA.
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(b) In the chloroplast, pigments necessary for the light-capturing
reactions of photosynthesis are part of thylakoid membranes,
whereas the enzymes for the synthesis of carbohydrate molecules
are in the stroma.

E. H. Newcomb and W, P, Wergin,

Biological Photo Service
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ﬁm: Solomon, E.P., L.R. Berg and D.W. Martin. 2011. Biology, Ninth Edition. Brooks/Cole, Cengage Learning, USA.
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1. Uﬁﬁ%mmﬁ’um (Light-dependent reactions)

2. ﬂaﬁ%ﬂ’l REGEAR (Synthesis reaction %138 Carbon fixation reactions)

(in thylakoids) (in stroma)

Light-dependent reactions ‘ Carbon fixation reactions

Carbohydrates

FIGURE 9-9 Oxygen produced by photosynthesis

'ﬁlu'l: Solomon, E.P., L.R. Berg and D.W. Martin. 2011. Biology, Ninth Edition. Brooks/Cole, Cengage Learning, USA.
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(The noncyclic photophosphorylation )
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A Z diagram of photosystems I and II. Two photosystems work sequentially. First, a photon of light ejects a high-energy electron from
photosystem II; that electron is used to pump a proton across the membrane, contributing chemiosmotically to the production of a
molecule of ATP. The ejected electron then passes along a chain of cytochromes to photosystem I. When photosystem I absorbs a photon
of light, it ejects a high-energy electron used to drive the formation of NADPH.

e http://www.mhhe.com/biosci/genbio/ravenéb/graphics/raven06b/other/raven06b_10.pdf.
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(The cyclic photophosphorylation)

1 Excited Electron o o i
reaction acceptor + WaIOULaIngnaananly
center

naditazligminludaaszd
Ferredoxin NADPH weidinsain il
b #3519 ATP Lo

6

complex

ADP -

= N1301YNIADLAAMIDULULUU

e

Energy of electrons

< v @ p4 a X
dhngansiarainzulaly

Photon Reaction

center ANZNNTHINIT ATP

Plastocyanin WY BB luazh LaiN
NADP* tigawanazun ldasia
[~4
111 NADPH

Photosystem bg-f complex The path of an electron in purple sulfur bacteria. When a
light-energized electron is ejected from the photosystem reaction
center (Pgzo), it passes in a circle, eventually returning to the
photosystem from which it was ejected.

an: http://www.mhhe.com/biosci/genbio/raven6b/graphics/raven06b/other/raven06b_10.pdf.
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(Synthesis reaction %98 Carbon fixation reactions)
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In carbon fixation, the energy of ATP and NADPH is used in the

a X @ formation of organic molecules from CO,. The carbon fixation re-
ﬂ tNEY ulﬂ 3 LUINN actions may be summarized as follows:
=2 I = 12 NADPH + 18 ATP + 6 CO, —
1. NIZUIUNITION C02 AHUNDDIIN C¢H,,0, + 12 NADP* + 18 ADP + 18P, + 6 H,0

2. NITVIUMIAN CO, laaladd
3. NITVIUMIAN CO, laaiy CAM

'ﬁlu'l: Solomon, E.P., L.R. Berg and D.W. Martin. 2011. Biology, Ninth Edition. Brooks/Cole, Cengage Learning, USA.
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(a) In C; plants, the Calvin cycle takes place in the mesophyll (b) In C4 plants, reactions that fix CO; into four-carbon compounds

cells and the bundle sheath cells are nonphotosynthetic. take place in the mesophyll cells. The four-carbon compounds are
transferred from the mesophyll cells to the photosynthetic bundle

FIGURE 9-15 C, and C, plant structure compared sheath cells, where the Calvin cycle takes place.

fun: Solomon, E.P., L.R. Berg and D.W. Martin. 2011. Biology, Ninth Edition. Brooks/Cole, Cengage Learning, USA.
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(C,-Carbon fixation pathway)
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FIGURE 9-16 Animated Summary of the C, pathway

CO, combines with phosphoenolpyruvate (PEP) in the chloroplasts of
mesophyll cells, forming a four-carbon compound that is converted to
malate. Malate goes to the chloroplasts of bundle sheath cells, where it is
decarboxylated. The CO, released in the bundle sheath cell is used to make
carbohydrate by way of the Calvin cycle.

1747: Solomon, E.P., L.R. Berg and D.W. Martin. 2011. Biology, Ninth Edition. Brooks/Cole, Cengage Learning, USA.
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FIGURE 9-17 A typical CAM plant

Prickly pear cactus (Opuntia) is a CAM plant. The more than 200 species of

-_> ﬂ‘% N’] mﬂ s m a m a Q E} ﬂ ﬁqlﬂloﬂ’q‘lu metabolism gfnit?iaalliving today originated in various xeric habitats in North and South

fan: Solomon, E.P., L.R. Berg and D.W. Martin.
2011. Biology, Ninth Edition. Brooks/Cole,
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Cengage Learning, USA.
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stomata closed!

The C, and C; reactions are temporally separated

an: http://image.dek-d.com/26/2404248/112744002
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