The basic relationships between chlorophyll fluorescence and
photosynthesis in plants :

some theory and experimental evidence

* background
* examples
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chlorophyll fluorescence in higher plants :
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» Chlorophyll a
A em = 680 nm
Aex =430 nm

- red, far-red emission by Chl a

Aexc: 365 nm, Quercus
Aem:>397 nm

- radiative de-excitation of
absorbed light in antenna of
photosystems
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but in leaf, strong re-absorption |
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(from Pedros et al. 2004)
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gN : non-photochemical
guenching (NPQ)
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(Gem‘y et al. 1994) Leaf cuvette =EI=










(Dp); =1 - (D), /(Pp,,,);

(Genty et al. 1994)



[a W
-
<
at
+
a_
/A
<
X
a
/A
<
Z
a
/A
<
Z




0, exchange Quﬂoirﬂ_zs_1)

Relative fluorescence

50

20 +

10 +

gross

2 -

1¢

Fs .
Nt e ol

1 1 | |

4

0

200 400 600 800

1000 1200 1400

, -2 -1
Irradiance (umol m “s )




0.0 | | 1 |
0.00 0.02 0.04 0.06 0.08 0.10

Quantum yield

(mol O, mol ™ photon)




60 umol photon m?s™

increasing irradiance
-

| ! | L l

0.04 0.08 0.12 0.16

(I)Oz(mol 0, mol™ photon)




RuBP CO,

car'boxyla'rion\[ + 02

+ oxygenation Rubisco




Phaseolus vulgaris L.
Xanthium strumarium L.
Rosa canina L.

in low O,

with ®, = 4 O,
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Vitis vinifera L.
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Vitis vinifera L.
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Vitis vinifera L ~ Flaveria pringlei

4. Flaveria bidentis




take home

Chl fluorescence:

. probe for non-invasive quantification of plant
photochemical efficiency including temporal and
spatial variations from molecular to global scales.

. Using active probing, potential for estimation of
photosynthetic electron transport rate and
CO, assimilation rate.

. Using passive probing, the variation of fluorescence
yield is small as a result of 2 convoluted factors,
photochemical quenching & non-photochemical
quenching. Solving requires to describe NPQ.

more workl!ll



