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Fig.1 FCM plots of unstained samples from two
typical stations in the East China Sea, showing the
discrimination of the 3 groups of the autotrophic
picoplankton
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Fig.2 FCM plots of picoplankton assemblages stained with SYBRGreen |,

showing the discrimination of 3 groups of the autotrophic picoplankion and heterotrophic bacteria
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SIMULTANEOUS MONITORING OF AUTOTROPHIC
PICOPLANKTON AND HETEROTROPHIC BACTERIA

JIAO Nian—zhi, YANG Yan—hui

(Instinute of Oceanology, The Chinese Academy of Sciences, Qingdao, 266071)

Abstract Picoplankton is a major contributor to the total biomass and production not only in the
oligotrophic oceans but also in most of the coastal waters. As different kinds of picoplankton may
have different energy flow pathways and play different ecological roles in ecosystems, detailed
information on picoplankton community structure is desired for a better understanding of the function
of the marine ecosystem. However, most of the data on picoplankton community structure in the
China Seas were from microscopy by which an abundant tiny autotrophic picoplankton,
Prochlorococcus could not be detected but miscounted as heterotrophic bactera, leading t a
significant error in biomass trophic pool budgets. Feasible analysis methods are needed for the
determination of picoplankton structure in these areas. Flow cytometry (FCM) is a necessity for

studying microbial ecology. The autotrophs can be easily discriminated by FCM due to their



58 HEEE: OXEBEFEMETFREYHREL R 511

different pigment composition and cell size, while the heterotrophic bacteria can only be determined
when their DNA were stained with fluorescence matenal. We applied flow cytometry to the
simultaneous monitoring of the four principal picoplankton populations,  Prochlorococcus,
Synechococcus, picoeukaryotes and heterotrophic bacteria in the East China Sea. We simplified the
method of previous authors who used RNase, potassium citrate and EDTA modifiers in pretreatment
before dying and running the samples. DNA stain SYBRGreen 1 was added directly to a
concentration of 107 * of commercial solution 10— 15 minutes before running the samples. Forward
scatter, side scatter, orange fluorescence, red fluorescence and green fluorescence were used for the
discrimination of these four populations. Results of the field samples by the simplified were similar
to those by the previous classical method. The simple stain procedures without any pretreatment
promised a feasible approach of rapid batch analysis of field picoplankton samples.

Key words SYBRGreen [ Flow cytometry (FCM) Picoplankton Simultaneous monitoring
Subject classification number Q-331
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