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Interactive Effects of Nitrogen limitation and Ocean Acidification on the
Physiology of Coccolithophore Emiliania huxleyi NIWA1108
LIAO Yan, FENG Yuanyuan, LIU Yao, LI Wenxue, LI Jinghong, NI Hongdong, SHI Wenting

(Tianjin Key Laboratory of Marine Resources and Chemistry, College of Marine and Environmental Sciences,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: A laboratory continuous incubation experiment on the coccolithophore Emiliania huxleyi NIWA 1108 was con-
ducted using a chemostat system. Four experimental treatments were studied : p (CO,) 400 patm , nitrogen-replete ;
p (CO,) 800 patm, nitrogen-replete ; p (CO,) 400 patm, nitrogen-limited; and p (CO,) 800 patm, nitrogen-limited. The results
show that nitrogen limitation greatly reduced the size of the coccosphere and decreased the content of the cellular ele-
ments. Rising p (CO,) further decreased the cellular elemental contents, especially the cellular inorganic carbon content. The
ratio of inorganic particular carbon to organic particular carbon was decreased under higher p (CO,) or nitrogen limitation. In
the 800 patm p (CO,) and nitrogen-limited treatment, the ratio of inorganic particular carbon to organic particular carbon was
further reduced to the lowest among the four treatments, with the lowest sinking rate. The results suggest that future ocean
acidification and nitrogen limitation may have potential synergistic effects on the coccolithophore physiology and biogeo-
chemistry.
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Tab.1 Carbonate chemistry parameters in the chemostat vessels at the time of sampling
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KR SRR ICHURR HCO; Co? CO,
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7414 2676.0 2520.6 2365.7 126.3 28.6 763.0 3.02
RS 2182.2 1 980.0 18243 140.5 15.3 408.0 3.36
AW + Btk 2370.8 22543 2127.7 96.3 30.3 810.0 2.30
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Fig. 1 Contents of cellular chlorophyll ¢ in Emiliania
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e

FEFF A T R (6 2) , 1 &R i ] i — 25 R
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PON & 1 T R B2 dpe iy (9 00 R4 AR LU R IR T
54.0%).

K2 AEEYT Emiliania huxleyi NIWA1108 HIZARE
TEEE

Cellular elemental contents of Emiliania huxleyi
NIWA1108 under different conditions

HPICHE (g )

Tab. 2

QbEEZH PIC/POC
POP PON  POC PIC
poyilsl 0224 3.198 24.684 18.706 0.758
i1 4 0201 2344 227760 15.208 0.668

20.726  7.442 0.359
19.719 2315 0.117

RBR ] 0.135  2.091
RRE + ML 0104 1472

AR R T R AR R A 4 POC
HHEAT R (R 2) , XTI L, 2R AG 7.8% Al
16.0% , MR AY + B i 2000 1 — 25 B AIG, exd B4
ik 20%. 1M PIC & itz /K R tb Ll K B il 5
ik (GR 2) , AL Emiliania huxleyi NIWA1108
(A PIC 5 i 5%t BRZLAH FLFRAIR T 18.7% 5 (Bl
i PIC 7 i KRR (5% BRZLAH FLFEAIR 60.2% )
RIRGIFEEAK BRI RIVERT , #2508 T PIC
i (50 BRI EL AR 87.6% ).

5t R L, AUTHE CO, 43 FERIBRILLL Y, 40

Fig. 2 Sinking rates of Emiliania huxleyi NIWA1108 un-
der different conditions
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3 EARREMET Emiliania huxleyi NTWA1108 5933
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Fig. 3 SEM images of Emiliania huxleyi NIWA1108 un-
der different conditions
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Emiliania huxleyi NIWA1108 4iiffg Chl-a & &t PIC &
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Tab.3 Interactive effects of ocean acidification and nitro-
gen limitation on different physiological and bio-
geochemical parameters of Emiliania huxleyi
NIWA1108

201 OEA/%  OEx/%  OEan/% MEa. /% SZHAEH
Chl-a 5%  -1.6 -58.9 —66.2 -59.6 *
POC &  -78 -16.0 -20.1 -22.6 ok
PIC &t -18.7 —-60.2 -87.6 -67.6 *
PIC/POC  -11.8 -52.6 -84.4 -58.2 *
PON & -26.7 -34.6 -54.0 -52.1 *
POP % -10.0 -39.5 -53.5 -45.6 *
PUREREE  -17.0 -47.9 -48.4 -56.8 o
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