BIOLOGISKA OKEANOGRAFIJA

3. Lekcija

JURU AUTOTROFAIS PLANKTONS
- Fitoplanktona taksonomiskas grupas
- Kapéc izdevigi but mazam un apalam?
- Fotosintéze un pirmeéja produkcija juras
- Neorganiskas baribas vielas, biogenu
imitésana
- Fitoplanktona sezonala dinamika meérenaja
josla.
- Fitoplanktona pavasara maksimuma

mehanismes.
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Dinofitalges

€ 16.1. Peridinium cinctum. (a) Ventral side. (#)
Dorsal side. (¢) Apical view. (d) Antapical view. A =
;apical plate; AN = antapical plate; CHL = chloro-
plast; ET = epitheca (apical half, epicone); GIR = gir-
dle (transverse furrow): HT = hypothecca (antapical
half, hypocone); I = intercalary plate; IB = intercalary
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band; LFL = longitudinal flagellum; N = nucleus:

PO = postcingular plate; PR = precingular plate:
RGIR = raised rim of girdle; RH = rhomboidal area or
closing plate; SUL = sulcus (longitudinal furrow);
TFL = transverse flagellum.



KRAMALGES

Hloroplast

Coscinodiscus argus, Ehrenberg; SEM no Round, Crawford & Mann, 1996




Cianobakterijas

Prokarioti
Vairakas sugas spej saistit N,
Spéj veidot gazes vakuolas

Vairakas sugas ir potenciali toksiskas
http://www-
cyanosite.bio.purdue.edu/cyanotox/cyanotox.
html




Cianobakterijas




ZILALGES

Nm spurmigena, Baltijas jhra, 1997, 1998 g. parastas gaismas un epiflurescences

Aphanizormenorn fTos-aguae,
Baltijas jara, 1998.g. parastas
gaismas mikroskopija,

S Bekeres foto

Arnrabacna sp., Mazais Baltezers, 1998 g, Microcystis pulverea, Anabaena fTos-
S . Bekeres, foto aguae, Pediastrierm boryarwurm:, Lielais
Baltezers, 1998 g, S Bekeres foto




Cianobakterijas

Synechococcus sp.




Kapéc fitoplanktona sinam izdevigi
but mazam?
Virsmas/tilpuma attieciba dazada izméra kermeniem.

R;=10mm R,=1mm




Kapéc fitoplanktona sunam izdevigi
but mazam?
Virsmas/tilpuma attieciba dazada izméra kermeniem.
R;=10mm R,=1mm

V =4/3 nR3
A = 4 1tR?
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Kapéc fitoplanktona sunam izdevigi
but mazam?

Virsmas/tilpuma attieciba dazada izméra kermeniem.

R;=10mm R,=1mm
V,=4187mm3 V2 =4.187mm?

A, =1256 mm? A, =12.56 mm?
A/V,=03mm? A/V,=3.0mm"
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Kapéc fitoplanktona sunam izdevigi
but mazam?

Cik daudz baribas vielu sunai var
piegadat difuzija?

Fiksa likums

Plisma = A*D*8C/éx

A — virsmas laukums

D — vielai specifisks difuzijas koeficients

6C/6x — koncentracijas gradients attalinoties no
virsmas




Kapéc dazas
sunas ir
ragainas bet
citas apalas?
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Kapéc dazas sunas ir ragainas bet
citas apalas?
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robeza ir apméram
50 um
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Fotosinteze

Visparigais fotosintézes vienadojumes:

6 CO, + 12 H,O + gaismas kvants - C.H,,0, +6 O, + 6 H,0

Gaismas reakcijas:

Asimiléjot gaismas energiju tiek sintezétai savienojumi ar
augstu energiju. Hlorofila molekula absorbéjot fotonu
zaudé 1 elektronu, kas tiek nodots talak pa elektronu
parneses kédi un beigas NADF tiek reducéts par NADFH.
Vienlaicigi membrana veidojas protonu gradients, kur
energija tiek izmantota sintezéjot ATF.




Fotosinteze

e Gaismas reakciias: ®
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Fotosinteze

e Visparigais fotosintézes vienadojums:

* 6 CO, + 12 H,0 + gaismas kvants - C.H,,0, + 6
O,+6H,0

e Tumsas (no gaismas neatkarigas) reakcijas:

Ferments RuBisCO saista CO, procesa kura tiek
patéreta NADPH. Kalvina-Bensona cikla
reakcijas veidojas vienkarsi ogludenrazi, no
kuriem péc tam kombinéjas saharozes un cietes
molekulas.




Fotosinteze
Tumsas reakcijas: Kalvina-Bensona cikls

Central Metabolic Pathways
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Central Metabolic Pathways



Gaismas izplatiSanas udeni,
ekstinkcijas koeficients




Gaismas izplatisanas udeni
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‘ig. 3.02 Spectrum of short-wave radiation reaching the sea surface and four depths.
Note the progressive climination of longer wavelengths as depth increases. From Jerlov

{(1976).
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Fotosintezes atkariba no gaismas,
fotosintetiski aktivais starojums(PAR)
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Fotosintezes atkariba no gaismas,
fotosintétiski aktivais starojums(PAR)
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Gaismas izplatiSanas udeni,

ekstinkcijas koeficients

Proportion of surface radiation
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Fig. 3.03 Vertical profiles in sea water of light intensity relative to the surface for three
wawvelengths and for the total incoming short-wave radiation. For explanation. see Lext.
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AGRS PAVASARIS VELS PAVASARIS
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Pavasara maksimuma teorija

AUTOTROFA PLANK/ ONA PAVASARA
ATTISTIBAS TEOFIJA (Sverdrupp, 1953)

Apgaismoijums, fotosintézes un elposSanas intensitate I
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UZDEVUMS

e Sekidzilums (D,) =2m

Cik % no gaismas, kas iziet caur udens virsmu,
sasniedz 3m dzilumu?

Kada aptuveni dziluma ir 1% no virsmas
gaismas?



depth (m)

Gaismas izplatiSanas udeni,

light intensity (uW cm™)
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Relative photosynthesis

Fotosintezes atkariba no gaismas,
P-1 liknes

_ Dinoflagellates

Liatoms
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specific growth rate (u) (doublings day—)

Pirmprodukcijas atkariba no baribas

vielu koncentracijas

Mihaelisa — Mentonas funkcija

V=V__*[Sl/K, +[S]

Max

S5/u

Asterionella japonica

1 L 1 1 |
5 10 15 20 25
Nitrate concentration (M) (5)
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UptﬂkE of NO; + NO,
Uptake of NO; + NO; + NH; + Urea-N
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Pirmprodukcijas atkariba no baribas
vielu koncentracijas
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Redfilda skaitlis, biogénu limitésana

Atomu skaita attieciba:

C:N:P=108:16:1



Fitoplanktona sezonala dinamika
merenas joslas juras

Arctic ) North Atlantic

North Pacific Tropical
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Fitoplanktona sezonala dinamika
merenas joslas juras, jauna v.
regenereta produkcija

— -
= gv%’;&/}w(?&’ T Tt RIS o B e el

/’};'_/arc‘?zc’ 2, 3, cg VT w2
/4"{/1_,,¢ /—J‘V——G“lle $r
& = Leve (7-)‘-@, 7‘/7&_5'/}?;4/5
/@Sz/a/»{-e =

——

‘37)"‘“ /(/4

t =2 2 4 T < 2 8 T ix pre [ @PKOD‘ (No

2 Lee 7,’&7/3’%

e 27 1'3 " 4 > e > S D fo ¢ T el ST e P A
s Arir T e =
p =P ~
y -%02"0/61‘{ me / V\

e . L___\———l\ﬂ
) :;3 SE e T S P .
v 2 T U e T vy 2T 5 Y e o ol o a2 0 Ao o =
. <0

/
. =0
e R e TESSL | TILE,

r 2z = » Y & 2 & 2 fo e« 12 Fmitn — gt e
-

T = + TS
L z 2 % 3 s 3> =82 > {2 a1 3




