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H. Kautsky, A. Hirsch (1931)

PAR 400 - 700 nm 680 - 760 nm < 5 % absorbétas
gaismas
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Hlorofila a fluorescence PSII

PAR 400 - 700 nm 680 - 760 nm < 5 % absorbétas
4 gaismas
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Hlorofila a fluorescence PSII

Siltuma izdalisanas Fluorescence
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Aizsardziba pret lieko gaismas energiju

il
w Fluorescence

Reakcijas centrs (P 680)

()

Skabekla Fotokimiska
aktivacija energl jas
* parvérsana

Fotoinhibesana

Siltuma izdaliSanas
(atkariga no
protonu gradienta)
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Aizsardziba pret lieko gaismas energiju

Siltuma izdalisanas Fluorescence
(atkariga no
protonu gradienta)

Reakcijas centrs (P 680)

()

Skabekla Fotokimiska

Fermentativa aktivacija energuas
antioksidativa —| |, parvérsana

sistéma  popoinhibesana
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Aizsardziba pret lieko gaismas energiju

Alternativa elektronu
parnese PSI
reducéjosaja pusé

Siltuma izdalisanas Fluorescence
(atkariga no
protonu gradienta) S0D, APX

Reakcijas centrs (P 680)

()

Skabekla Fotokimiska
Fermentativa aktivacija energijas
antioksidativa —— * parvérsana

sistéma b ax
Fotoinhibésana Cikliska elektronu plisma

Generé protonu gradientu
« ATP sintézei
* NP(Q

Udens-iidens cikls
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Fotonu absorbcija > ierosinasanas energija >
fotokimiska parverSanas
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Fotonu absorbcija > ierosinasanas energija >
fotokimiska parverSanas
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Gaisma esoss
augu materials

Antenu
pigmentu
kompleksi

dazada stavokli
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Fotonu absorbcija > ierosinasanas energija >
fotokimiska parverSanas
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Gaisma esoss Tumsa adaptéts
augu materials augu materials
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Antenu Visi antenu
pigmentu pigmentu
kompleksi kompleksi

dazada stavokli atverti
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Fotonu absorbcija > ierosinasanas energija >
fotokimiska parverSanas
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Gaisma esoss Tumsa adaptéts Apgaismots
augu materials augu materials augu materials
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Antenu Visi antenu Visi antenu
pigmentu pigmentu pigmentu
kompleksi kompleksi kompleksi

dazada stavokli atverti aizverti




Hlorofila a fluorescences indukcijas raksturs
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Hlorofila a fluorescences indukcijas raksturs
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Fluor. Intens. (normalis.)

(Y]
@)
O
)
<
o
O
P
L
O
(Yp)]
L
o
o
>
—
L

(o]
<
—
"
@)
o
o
—
I

=
w




Time, s

100

Time, s

50




[~ X" ]
Time, s

Hlorofila a fluorescences indukcijas raksturs
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Hlorofila a fluorescences indukcijas raksturs
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Hlorofila a fluorescences indukcijas raksturs
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Chlorophyll Fluorescence, a.u.
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Hlorofila @ fluorescences mérisanas metodes

e Pulsa-amplitiidas moduléta fluorescences analize (PAM)
e Nepartraukta (atra) fluorescences analize (OJIP tests)
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HLOROFILA a

PAM-2100 (Walz) Handy PEA (HansaTech)
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PAM analize

,,,,,,,,,,,,, X Pamata parametri pulsa-amplitidas
. modulétajai (PAM) fluorescencei
ML - mériSanas gaisma - 0.1 pymol m2 s-1

AL - aktiniska gaisma - 300-1500 pmol m-2 s-1
SP - piesatinats impulss - 6000 pmol m2 s-1

TUMSAS ADAPTETS MATERIALS

Fluorescences relativas vienibas

= I T GAISMAS ADAPTACIJA IlFo’ F

T gp AL SP AL

ML

(Y]
@)
O
)
<
o
O
P
L
O
(Yp)]
L
o
o
>
—
L

(o]
<
—
"
@)
o
o
—
I




(Y]
@)
O
)
<
o
O
P
L
O
(Yp)]
L
o
o
>
—
L

(o]
<
—
"
@)
o
o
—
I

N
N

PAM analize

Atvasinatie parametri pulsa-amplitiidas
moduletajai (PAM) fluorescencei

Fo/Fm = (Fm = Fo)/Fy eeeeec PSIl maksimala kvantu efektivitate
NPQ = (FO0p = F'yy)/F’y eeeesee nefotokimiska partversana (siltums)

ETR = 0.5 x 0.84 x PFD x (F'\, - Fy)/F\y eeeeee aktualais elektronu
transports, kas piedalas fotokimiskajas reakcijas, fotosistemas
kapacitate
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PAM analize
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ar energijas partverSanas (quenching) analizi



PAM analize
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OJIP tests
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Stressed
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Fluorescence [mV]

OJIP tests

Fluorescence Raw Curves
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Time [ms]
PHI(Po) ABS/RC TRo/RC ETo/RC Dlo/RC ABS/CSo TRo/CSo ETo/CSo Dlo/CSo PHIlo/(1-PHlo)
0.7507 1.1014 1.49 0.4583 0.2746 602  451.9214 250.5 150.0786 3.0116
0.7135 1.2906 0.9208 0.5403 0.3698 553 394.5655 231.531 158.4345 2.4901
0.5981 2.4912 0.8286 0.5729 1.0012 762  455.7522 175.2367 306.2478 1.4882




OJIP tests

F\jl‘ ‘m=( l“m' Fo)/Fm
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OJIP tests

ATSEVISKIE RADITAJI:
F./F.: PSll fotokimijas maksimala kvantu efektivitate;
F./F,: fotokimiska aktivitate PSII;
RC/ABS: aktivo Reakcijas Centre daudzums uz hlorofila vienibu;
(1 - V;)/V;: tumsas reakciju ietekme uz PSII.

KOMPLEKSAIS RADITAJS:
Pl (Performance Index):

[F./Fo] [RC/ABS] [(1-V))/V]
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OJIP tests

ATSEVISKIE RADITAJI:
F./F.: PSll fotokimijas maksimala kvantu efektivitate;
F./F,: fotokimiska aktivitate PSII;
RC/ABS: aktivo Reakcijas Centre daudzums uz hlorofila vienibu;
(1 - V;)/V;: tumsas reakciju ietekme uz PSII.

KOMPLEKSAIS RADITAJS:
Pl (Performance Index):

[F./Fo] [RC/ABS] [(1-V))/V]
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F./F, ir stresa raditajs. Optimala gadijuma = 0.83 (0.70 — 0.84)



FLUORESCENCES PRAKTISKA IZMANTOSANA
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fiziologiska stavok|a analize




FLUORESCENCES PRAKTISKA IZMANTOSANA

Not native jn America
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FLUORESCENCES PRAKTISKA IZMANTOSANA
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FLUORESCENCES PRAKTISKA IZMANTOSANA
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FLUORESCENCES PRAKTISKA IZMANTOSANA
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FLUORESCENCES PRAKTISKA IZMANTOSANA
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Fluorescences analize sezonas laika




FLUORESCENCES PRAKTISKA IZMANTOSANA
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F./F. izmainas sezonas laika



FLUORESCENCES PRAKTISKA IZMANTOSANA
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FLUORESCENCES PRAKTISKA IZMANTOSANA
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Hlorofils un fluorescence D — Z virziena



FLUORESCENCES PRAKTISKA IZMANTOSANA
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Uzdevumi praktiskajam darbam:

e |epazities ar hlorofila a fluorescences teoriju;
e Apgut analizes metodi ar Handy PEA;
e Veikt mérijumus darza pupinu augiem;
e Aprékinat un analizét rezultatus;
e lzdarit secinajumus;
e Sagatavot prezentaciju;
e Prezentét praktisko darbu.



