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KauIS8U On Air 387323n8N MsdvlASI1zkAIPUEY (Photosynthesis)
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A9 2 AuaUURATDILES (Hoefnagels, 2015)
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KavISau On Air 3813238

MSAASITKAIBUEY (Photosynthesis)

sandngitlélunisdansizsidaeuds (photosynthetic pigment)
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KauIS8U On Air 387323n8N MsdvlASI1zkAIPUEY (Photosynthesis)
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Energy of electron

(a) Excitation of isolated chlorophyll molecule (b) Fluorescence

A 7 MIsdsuseiundsnuyedidnnsoukaynisiia fluorescence (Urry et al, 2021)

avouavansingonase as.Annig wiskna 4



KauIS8U On Air 387323n8N MsdvlASI1zkAIPUEY (Photosynthesis)

ANSHAATICHALLEL: NINTIY

Stroma

Chloroplast
[CH,0]

(sugar)

AT 8 NNTINVDINTTUIUNITHUATIZA LS (Urry et al, 2021)

UffSeuas: asAUsenauvesfiseuas
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Electron
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Electron
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chlorophyll

mwﬁ 9 Antenna system wag resonance energy transfer (Hardin and Bertoni, 2018)

avauavanslngo1v1se as.ANnIg wiskna 5



KauIS8U On Air 387323n8N MsdvlASI1zkAIPUEY (Photosynthesis)

V

Thylakoid

Photosystem STROMA Chlorophyll (green) STROMA
Photon A S

Light-harvesting Reaction- Primary

complexes center complex electron
acceptor

Thylakoid membrane

(b) Structure of a photosystem. This computer model, based on
X-ray crystallography, shows two photosystem complexes side by
side. Chlorophyll molecules (bright green ball-and-stick models
within the membrane; the tails are not shown) are interspersed
with protein subunits (purple ribbons; notice the many o helices
spanning the membrane). For simplicity, a photosystem will be
shown as a single complex in the rest of the chapter.

Thylakoid membrane

(a) How a photosystem harvests light. When a photon strikes a pig-
ment molecule in a light-harvesting complex, the energy is passed
from molecule to molecule until it reaches the reaction-center com-
plex. Here, an excited electron from the special pair of chlorophyll a
molecules is transferred to the primary electron acceptor.

A 10 SEUULES (photosystem) (Urry et al, 2021)

Ujjiseuds (Light Reaction)
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At 11 msmenendidnasounuuliiluindng (noncyclic electron transfer) (Unry et al, 2021)
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Al 12 mifhawam&ﬁnmamwmﬂui’g%’m (cyclic electron transfer) (Urry et al, 2021)
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il 13 nsenenenddnaseunuulliduindnsuaznisiia photophosphorylation (Urry et al, 2021)

Ujiseusds: a@5U (conclusion)

YIUABUNITAIIATUBY (carbon fixation)
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f‘fCOQ was Bright light source
injected here. (energy for photosynthesis)

Algae were rapidly killed and their
metabolites partially extracted by
putting the cells in boiling ethanol.

Thin flask of green algae

m‘wﬁ 14 MnnanIvas Calvin (Sadava et al, 2013)
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il 15 199nIMadu (Calvin cycle) (Urry et al, 2021)
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Rubisco uazn1suelauas (photorespiration)
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il 16 mMsmelauas (photorespiration)

A C, (C4 plant)
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Air chamber

) Bundle sheath cells Guard cells
Vein Phloem (Gnaslswaradagmelu)

A9 17 dassasnaashudnalng
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Mesophyll cell

Mesophyll cell

Chloroplast Chloroplast

Bundle sheath cell

Mesophyll cell Mesophyll cell

Intercellular air space Intercellular air space

Stoma

(a) C, leaf (b) C, leaf
AN 18 LWUTBUTBUAMULANANNNNIEINIATDINY C; azie C, (Hardin and Bertoni, 2018)
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Al 19 nalnnisaSsansuauvesitn C, (Morris et al, 2019)
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Ny CAM (CAM plant)

Night

/'777\ \
{\ - /

4-carbon
organic acid

4-carbon
organic acid

Vacuole

ADP +P;

4-carbon

HCO;~
organic acid

4-carbon
tarb%‘)i(';lase

organic acid
1}' =) —2) / ‘ 5
=F /
— Calvin cycle @ 7

Chloroplast ;
(inactive oK

because of
lack of light)

(——)
()
(—2
[

Mesophyll cell

Day,
stomata
closed

stomata

AW 20 nalnnse3sAnsusuYesity CAM (Morris et al, 2019)
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J298NNafaNITUIUNITHILATIIRILLES (D)
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