When a hummingbird sips nectar froma flower, it eats the products of photosynthesis.
Photosynthesis in the plant's leaves had converted the energy of sunlight into the
chemical energy of organic molecules such as the sugar in nectar. To supply its
. €normous energy needs — the highest of any animal — the hummingbird must eat
‘lts weight in nectar daily. Then its cells must efficiently extract energy from the

£ e in the nectar.
243




=

Energy is defined as the "capacity to do work." It exists in a number of different

forms: heat, light, electrical, magnetic, chemical, atomic, mechanical and sound~

The laws which apply to energy conversion are the laws of thermodynamics:
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ndent reactions, chlorophyll and other kmulgs 5y
lakoids capture light energy and convert some gfit
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oroplast, the light capturing chlorophyll molecules, membrane-bound
ectron carriers are components which together constitute the electron
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e complex. Mobile electron carriers transport the excited electrons
p Jexes These mobile electron carriers are plastoqmnone(Pq),'. :




bacterla and in plant P, .. It donates an e"to e transportc ai fer
pump and returns the e- to P,,, in a process ca!led;

) osphorylatlon

‘.

Fig.11.3 Non-cyclicandcygﬂc: ct
the light reactions generat
NADPH




amp hydrogen ion (H*) from the stroma ]
space, acts as a reservoir for hydrogen ions
1t splits in the beginning, 2 hydrogen ion
ogen ion taken up by NADP comes fr




Shh e
ra = .
. y | g J |
~rl i 4




i&mm
ummm

‘l
altbonmauon during w

or synthesis of phosph

i—

vherethereducedcarboncanbg
el!bonacceptormoleculesorfw

;' iscussed in detail in the following se

= S

' Mlstheﬁrstandkcyreacﬂon
ate (RuBP) is combined with 2 1€
whk:hbreaksmtotw










) uctc;a:l;on fixation thg i
; -¢ Oxaloacetate, The f,
: .

3
o
&
®
o
o
8
&
-
g
@
8
S
=}
@)
=
=
5
¢
g
o
‘)
£
o
it
>
:

| ynit moving in their v
5 acuol
in this ratio of CO, maintain i cycle. These acids rel easigle Cl (;'eacﬂons can supply
- nside the leaves. This CO, is ﬁxé(tiO t;:lf;mpete withO,.
3 ough C, cycle.

T8 .
( 1 | S
+ S ! 3 £ 4 j
&7 o 3
8 ¥ 7 o H =
l’

Step 1: CO2

incorporated into
" four-carbon

organic acids

Step 2: Organic
acids release C
to Calvin cycle

Mesophyll
cell

Bundle
sheath
cell






















e -,
S

y B
Y

¢

-













Pty ol

- [ :
depenc



















