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Synechococcus and Prochlorococcus growth and mortality rates in the northern

China Sea: range of variations and correlation with environmental factors

CAI Yu-Mingl’m , NING Xiu-Ren**" , LIU Cheng-Gang3 (1. Ocean University of China, Qingdao 266003, China; 2. Key Laboratory of
Marine Ecosystem and Biogeochemistry , State Oceanic Administration , Hangzhou 310012, China; 3. Second Institute of Oceanography , SOA, Hangzhou 310012,
China) . Acta Ecologica Sinica , 2006. Acta Ecologica Sinica ,2006,26(7) :2237 ~ 2246.

Abstract: Studies on Synechococcus and Prochlorococcus growth and mortality rates using selective inhibitor technique for the first
time were conducted in the northern South China Sea in 2004 . The results showed that high abundance of Synechococcus appeared
in the subsurface layer (15 m or 20 m), above the thermochline. The high Synechococcus growth rate always occurred above the
layer of its maximum abundance. Prochlorococcus abundance showed subsurface maximum in the summer according to the
thermochline depth. Prochlorococcus growth rates in the surface were higher than that in the euphotic bottom. The range of
Synechococcus euphotic-averaged growth and mortality rates were 0.11 ~ 1.18d"" and 0.11 ~ 0.76d""', respectively. Both
distribution patterns increased from the coast to the open ocean. The range of Prochlorococcus euphotic-averaged growth rates were

0.23 ~ 0.49d""'. The rates showed obviously seasonal variation, i.e., slightly higher in coastal water than offshore in the summer
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and contrary trends in the winter. The range of Prochlorococcus euphotic-averaged mortality rates were 0.12 ~0.33d~" . The rates
were higher in near shore than offshore in both summer and winter. Temperature, nutrients and light were important factors to
influence Synechococcus growth rates. There were no relationship between abundances and community growth rates of
Synechococcus and  Prochlorococcus, but obvious exponential correlation with the mortality rates. Synechococcus and
Prochlorococcus production and their contributions to Pico-production were estimated based on their growth rates.

Key words: Synechococcus ; Prochlorococcus ; abundance; growth and mortality rate; south China Sea
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Fig.4 Vertical pmﬁlés of Prochlorococcus abundance () and growth rates (M) at various stations in the northern South China Sea
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Table 1 Growth and grazing mortality rates of Syrechococcus and

Prochlorococcus , and related carbon fluxes in the northern South China

Sea
. WEEHTE RErs BT
Sk A ERE Grazing C production Pico-2 7 71
Station Growtlj rates mortality rates  (mgC m-? C productioAn/
d" W-H 1) Pico-prodution
(%)
Synechococcus
A9 1.182 0.756 1.0
A4 0.105 0.107 16.6 8.9
Al 0.422 0.315 31.3 11.2
S1-8 0.515 0.422 75.3 21.7
S1-2 0.223 0.175 161.7
Prochlorococcus
A4 0.229 0.331 9.0 4.8
Al 0.306 0.121 67.7 24.2
S1-8 0.404 0.240 9.8 2.8
S1-2 0.492 0.323 3.3
Picoeukaryotes
A4 86.3
Al 64.6
S1-8 75.5
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Fig.5 Spatial distribution of the euphotic zone-averaged Synechococcus and Prochlorococcus growth and mortality rates in the northern South China Sea
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¥ Synechococcus F Prochlorococcus BB FHAKEMPH T BERRESARMMER ¥ (B E HE WK
B Bk h (BERRELFIEE IR SE ) I BB B B H AT AR R A AT IR S R TI TH 6,

Synechococcus BRI A K RIEE R E K MK, FEHEEAR £ =0.27+71.62¢ 7% 12 =0.45,
p<0.05, B4R SRTEAR M MY, RHBEA R —WEH KN T (B 6a). Synechococcus A 1< FEFI SR £
W2 A AATERBAEE (1 =0.3140.0014e ™, ¥ =0.50, p <0.05), 4 32 Ffi 35BS B2 £k Wk & 4 188 Jon g
FHE,BR Synechococcus AKX B FREE MK (B 6b) . REREIUH — MK BN & Z W HHE, 7E Synechococcus
HERRMEREZRAGELER B EMRIEHAME (4 =0.31 +811.05¢™ >, r* =0.96, p <0.001),Bf &
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Synechococcus 1 Prochlorococcus £ S5HEVEE KB Z B AFAEM KK R, TEH I Synechococcus 7+
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Fig.7 Correlation between abundance and growth or mortality rates of Synechococcus and Prochlorococcus
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