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Uptake and transformation of carbon, nitrogen and phosphorus in the co-culture

system of algae and bacteria in seawater

ZHANG Yanmin, WANG Jiangtao, TAN Liju”
College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100, China

Abstract; In the marineenvironment; the exchange of the substance between bacteria and algae is an important way of the
migration and transformation of biogenic elements in the natural world. In order to obtain a further understanding of the
biogeochemical cycles of biogenic elements, the transformation of nutrients (nitrogen and phosphorus) and organic matter
between marine baéteria and two types of algae ( Skeletonema costatum and Prorocentrum donghaiense) were studied in a co-
culture or single-culture’system of algae and bacteria based on a laboratory-simulated experiment. The changes of nutrient
and organi¢’ carbon ‘were tracked and the biomass of bacteria and the two algae were calculated. In addition, the
concentration. ratio [.(DOC/DON) , ] of dissolved organic carbon (DOC) to dissolved organic nitrogen (DON) in different
culture systems was analyzed to determine the sources of organic matter. The results indicated that bacteria may inhibit the
growth of S. costatum, but have little effects on growth of P. donghaiense in the co-culture system. On the contratry, S.
costatum accelerated the growth of bacteria, whereas P. donghaiense suppressed the growth of bacteria, which is probably
related to the different sizes of the two algae. During the exponential growth phase of the two algae, bacteria promoted the

uptake of ammonia ( NH,-N) by the algae, however NH,-N was mainly released at the end stage of algae growth. The
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concentrations of nitrate (NO,-N) and the biomass of algae showed a nearly negative correlation, but NO,-N increased
slightly during the decline phase of algae, indicating that the regeneration of NO,-N took a longer time. Bacteria uptook
little NO,-N, but contributed to the regeneration of NO,-N. Bacteria and S. costatum competed for phosphate (PO,-P) and
bacteria affected the uptake of PO,-P by S. costatum. There were not obvious different between concentrations of PO,-P in
co-culture of P. donghaiense and bacteria from that in single culture of P. donghaiense, which was in contrast to the results
of the culture with S. costatum. In the course of the culture, the concentration of DOC varied in different cultural systems.
DOC increased rapidly in the co-culture systems of bacteria and algae, whereas the concentration of DOC increased slowly in
the pure algal systems, and decreased slowly in the single-culture bacterial system. The analysis of the concentration ratio of
DOC and DON showed that the method of tracing the source of particulate organic carbon (POC) can also be used to trace
the source of DOC.

Key Words: bacteria; co-culture system; biogenic elements; dissolved organic carbon
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Table 1 Incubation series
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Incubation Series /mL /mL /mL /mlL
HiatiH 3% Bacteria Pure Culture 800 200 0 0
B S BEAERE SR S. coastatum Algae Pure Culture 800 0 200 0

R E I B4l 55 3% P. donghaiense Algae Pure Culture 800 0 0 200
B £ PN TR R B 1 3% MC-SMixed Culture of S. coastatum and Bacteria 600 200 200 0

AR - AR B S R
MC-PMixed Culture of P. donghaiense and Bacteria
235 X IR Control 1000 0 0 0

Vs : KA THEK AU the volume of sterilized sea water; Vi B YN BV AT the volume of solution containing bacteria; Vs .o um : TIE

600 200 0 200

25K the volume of S.costatum; Vi, joohaiense AR B the volumeof P. donghaiénse
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A, BB AN L ; A 0 10 DNLEF BRI 408 5 S, Mg ARG i AL S, B v ohid gk
BERBL, ol A I A B AR RS, S s e
1.4 BFRERASIMAI

) 55 FR AR R oI AE RS B £/2 7 FEIE T (RIS NO,-N e 9 18 wmol/L, PO,-P AUHEE A 1.5wmol/L,
QARSI TR AR M RV E TR A IR A K R AR R R A, SR Technicon™ AA-
T 78475 37 3R F ST 00 5 g i Hh 8 R b v >
1.5 DOC N Bl sE

FR IR A HLBR (DOC) VA (TN) SR S iR be s, A HLAK 11 30 43 H1{X ( Shimadzu TOC-V ;)
I Rl o T REAFAE A TS Y R M SR vh B ORE B RS P T (B A SR 0 T 28 0.45wm JE A
i178)., DOC & EAFE TR IE AN B Ak & 1. DOC 143 Bk B2 + Lwmol/L, 28 5 R 4L CV N 1%—2% ., %5 FAXT
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Fig.3 The concentration variation of NH,-N
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Fig.5 The concentration variation of PO,-P
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Fig.6 The concentration variation of DOC during the culture process
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