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Diel patterns of CO2 gas exchange and chlorophyll florescence in the

lichen Parmotrema tinctorum in Khao Yai National Park
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ABSTRACT. The process of CO2 gas exchange in lichens is the fundamental knowledge for cultivating
lichens for conservation and utilization. Thus, this study aimed to measure diel CO2 gas exchange
rates in the lichen Parmotrema tinctorum in natural habitat at Khao Yai National Park. We observed
that photosynthesis, positive CO2 assimilation, of the lichen began at around 6:30 a.m. The process
gradually increased and reached a maximum at around 9:00 a.m. Then, it gradually decreased and
ended at around 10:00 a.m. This net positive CO2 uptake, was sustained at approximately 3.5 hr.
Thereafter, a dormant state began and lasted for 7 hr. when thallus dried out. The lichen was then
reactivated near dusk when air humidity increased, and rehydrated. Subsequently, respiration
resumed and continued throughout the night for about 13.5 hr. As sunlight of the next morning
appeared, this cycle is repeated. The average maximum photosynthesis measured 1.56 (+0.79)
umol CO, m?s™ occurred at 320-365 umol m”s™ of light intensity, 25 °C air temperature, 86%
relative humidity, and 75-106% thallus water content. This result enhances our understanding
of lichen ecophysiology in the tropical region, especially in Thailand where this knowledge is scarce.
Most importantly, studies on other lichens are necessary and encourage to fullfill gaps of this

information.
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etal., 2017) ANNTUFNANTIUUTTENMALIIAN
nANALIBINQHUFIAK 93 aTiaud (Boonpragob
& Polyaim, 2007) anenuy % danunainwans
A Ada A 9 qoa &
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N 4 P .
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o @ A a Y .
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(Heinz Walz GmbH, Germany) U3znauaagan
Fv/Fm = (Fm-Fo)/Fm dsuanisusz@nTan
§98A289 photosystem Il (PSII) Fa5aldann
annaziie (dark-adapt, na1shu) i1 @ =
(Fm'-F)/Fm’ dsuaniisdsz@ntainassuas PSII
TwsafiianszuwmIsaanzidouss logsa
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ILazAN Electron Transport Rate (ETR) = CDPS” X
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m2s” ANVBTURUANT I UUITENNA 86 LUaSITud
qm‘ﬁgﬁmmﬂ 25 IANLTALTHR qmﬁqﬁl,maé'a
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0.695 MNUBAANIINY 9 LABANNTUUEILAY
& { a o o '
W% laguneiiie P Jaale 0.382 dain
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UNARFLAI LAATUIZTRING 10:00-17:00 %. (MWN
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(Oukarroum et al., 2012) ldiAa photoinhibition
(Gauslaa & Solhaug, 2000; 2004) mnmwﬁ 29
wae 20 waadliiAuinlawaw P. tinctorum f174
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MIANEVRY Lange et al. (2004) wuinlaian
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& Green, 1996; Zotz et al., 1998; Lange et al.,
2004)
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ﬁagﬂﬁfuﬁu%gmmé‘aﬁnﬂ%y’a Usunminlu

A i

o A X ' ' {
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| A 2 A a &
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A o A £ a & [ A
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A A o a s v A X '

Farnanuddndsunasinluunas s ntna g
| { . . oa & . . {

faLitad fn Fv/Fm/CDPSII JaANIuaLIdaLitad
auUSuin luunass U9Bn larnwisuue
(active) MNUWSTUAIN WatSuasiluunaas
flenunnd 50 wesidud uazgeganawiag
(pre-dawn) T Ielaluan1iziaves
1aLaun P. tinctorum 81w 13.5 T2 Lu96107%
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o A o & &
aanmauanidisuioaisuawlasan o
(CO2 gas exchange) 289lalAw P. tinctorum
a @ [ o &
fanuudsaulusavin latenltiiaiaw 9 lu
FaatuNaaieaslulaiasa (carbohydrate)
' ' A o & @ a
wdanslulanrasdulngnaieduwinldgydy
Tdrumamelaluwnanansdin e laisswalu
& A a o A
myzaLse s lnnunaaa Wisninerik
AR larewdulatiunn (Armstrong, 1974;
Lange & Green, 2005; Palmqvist et al., 2008)
lawaw P. tinctorum Midulalugnuurind
unlngfidannadulagilutiingnu (ol
WEUTY waznoamsd Yoszney, 2556; 1as
23IUAN, 2557) 813t HaInNnM I HuaN T
= a o
na9% Seme i lalnwAanszuiumgaazi
MULRIBNATINIORALAIIINTI9LNY (Lange
et al., 2004; Lakatos et al., 2012) nMsAnNENNan
wind lden ETR Useifiutrsnaifanszuiwms
FuanzAmsuasadlawan P. tinctorum lusauin
. v o dna L 4
Tuzangru (Faluwiudlificu) wodgaanam
- . N A X,
WanszuIRMIRILATIZAMBuaLNaTnlwE4
szanm 5 7719 uaztsnawiiadn 2 Talad
waz laLAUANGIWIL 5 T3lNd (Phaengphech
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