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Plankton solunumu deniz karbon dogiisiiniin en 6nemli siireglerinden biridir. Deniz
ortaminda Oncelikle birincil iireticiler tarafindan olusturulan ve ayrica dis kaynakli olabilen
organik maddenin mineralizasyonu ve artakalan miktarinin daha yiiksek trofik seviyelere
aktarilmasi solunum sayesinde olmaktadir. Ayrica plankton solunumu, su kolonunda
oksijen tiiketimi ve karbondioksit iiretimini belirleyerek kiiresel karbon dongiisiine de etki
eder.

Bu calismada plankton solunumunun deniz ekosistemindeki mevsimsel degisimi,
fitoplankton birincil iiretimi ve g¢evresel degiskenlerle olan iliskisi, solunum hizlarinin
zamana kars1 degisimleri ve fitoplankton solunumunun fotosentez ile nasil degistigi
arastirilmistir. Plankton solunum hizlart laboratuvarda “optode” (fiber optik oksijen olger)
cihazi ile ¢ézlinmiis oksijeninin tiikketiminden hesaplanmistir. Fitoplankton birincil {iretimi
ise "C ve oksijen yontemleri ile Olgiilmiistiir. Danimarka kiy1 sularinda iki farkli su
kiitlesinde yapilan ¢aligmada plankton solunumunun mevsimsel bir dongiiyli takip ettigi,
klorofil-a ve sicaklik ile arttigt ve plankton icinde fitoplanktonun belli zamanlarda
komiinite solunumunda baskin oldugu goriilmiistiir. Y1l i¢erisinde plankton solonumu 0.06
ile 0.78 umol Oz L' h'! arasinda degisim gostermis, sicaklik hassasiyeti gostergesi olan
Q1o degerleri ise 1.70 ve 2.70 arasinda hesaplanmustir. Ug farkli deniz fitoplankton kiiltiirii
(Heterocapsa rotundata (Lohmann) G.Hansen, 1995, Rhodomonas salina (Wislouch)
D.R.A.Hill & R.Wetherbee, 1989 ve Thalassiosira weissflogii (Grunow) G.Fryxell &
Hasle, 1977)) ile yapilan ¢alismada, solunum hizlar1 1-3 saat kadar 0 to 600 umol photons
m™! s arasi degisen 151k siddetinde fotosentez yaptiktan sonra Slgiilmiistiir. Fitoplankton
solunumunun 1513a maruz kalmasiyla (siddet ve siiresi birlikte) arttig1 belirlenmistir. Bu
iliski, solunum ile fotosentez sonucu biriken maddeler arasinda yaklagik 0.035 h™! bir egim
ile dogrusal bir model ile tanimlanmustir. Tirler arasi solunum ve fotosentez hizlarmin
degistigi tespit edilmis fakat maksimum solunumun (Rumax) 15182 doygun fotosenteze (Pmax)
orant (Rmax:Pmax) benzer olarak ~0.12 bulunmustur.

Bu calismalar plankton solunumu hakkinda detayli bilgiler icermekle birlikte,
birincil iiretim c¢aligmalar1 sirasinda solunumun 6lgiimlerinin de yapilmast gerekliligini
ortaya c¢ikarmaktadir. Plankton solunum siiregleri ile ilgili bilgimiz arttikca deniz ve
kiiresel karbon dongiileri hakkinda daha dogru sonuglara ulasilabilecektir.
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Planktonic respiration is a key process in marine carbon cycle. Respiration is
responsible of organic matter mineralisation originated by primary producers or
allochthonous sources and determines the organic matter surplus available for higher
trophic levels. In addition, planktonic respiration also determines the oxygen consumption
in the water column and the carbon dioxide produced affects the global carbon cycle.

In this study, seasonal variation of planktonic respiration, its relationship between
phytoplankton primary production and environmental parameters, variation in respiration
patterns over time and how phytoplankton respiration rates change with photosynthesis in
marine ecosystems were investigated. Planktonic respiration rates were determined from
oxygen consumption. Dissolved oxygen was measured continuously with optodes (fiber
optic oxygen meter). Phytoplankton primary production was measured with '*C and
oxygen method. In two different water bodies in the Danish coastal waters, respiration
followed a seasonal pattern and increased with chlorophyll-a and temperature, and
phytoplankton dominated the plankton community respiration in certain times in the
plankton. Planktonic respiration varied annually between 0.06 ile 0.78 pmol O, L' h'! and
Q1o value which is an indicator of temperature sensitivity of a process, was found to be
1.70 and 2.70 in the two systems. Respiration rates of three marine phytoplankton cultures
(Heterocapsa rotundata (Lohmann) G.Hansen, 1995, Rhodomonas salina (Wislouch)
D.R.A.Hill & R.Wetherbee, 1989 ve Thalassiosira weissflogii (Grunow) G.Fryxell &
Hasle, 1977)), respiration rates were measured after 1 to 3 h of light exposure where
incubation irradiances ranging from 0 to 600 pmol photons m2 s™!. The results showed
that the respiration increases with increasing light exposure (both irradiance and duration).
This relationship could be described by a linear model for all species, relating respiration
to the previous accumulated photosynthetic product with a slope of about 0.035 h™!.
Although Rmax and light-saturated gross photosynthesis (Pmax) varied between the three
species, a similar Rmax: Pmax ratio of ~0.12 was found.

These studies, while containing detailed information on plankton respiration, also
show the necessity of respiration measurements during primary production. The more we
know about plankton respiration processes, the more accurate the results of marine and
global carbon cycles will be.
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