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Comparative analysis of four methods for calculating biomass of phytoplankton community
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Abstract ; Phytoplankton is the main primary producer in pelagic water. The biomass of phytoplankton community represents phyto-
plankton standing stock in water where they are collected. However, the error of different methods for calculating the community
biomass is unclear. Based on a data set of phytoplankton from an enclosure experiment with three treatments covering a series of
phytoplankton communities, we compared phytoplankton community biomass and phytoplankton species population biomass by four
calculating methods which are widely applied in China, i. e. , standard method, fine-group method, coarse-group method and ref-
erence method, and then investigated the correlation between chlorophyll-a concentration and the phytoplankton biomass calculated
by the four methods. The results showed that the coarse-group method is high-efficiency to calculate phytoplankton biomass and
suggested to apply. The positive correlation between phytoplankton biomass and chlorophyll-a is not always significant and can not
be largely promoted by improving calculation of phytoplankton biomass. We refer rare species to the species with a population less
than 5% of community in biomass, and checked the effect of removal the rare species on the phytoplankton community biomass,
and found that ignoring rare species resulted in a significant reduction of total phytoplankton biomass. Therefore, whether the rare
species can be ignored depends on the structure of phytoplankton community.
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Tab. 2 Measuring volume ranks of fine-group method and coarse-group method
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Fig. 1 Biomass and standard errors of Discostella sp. (a), Peridinium pusillum (b) ,
Monoraphidium lunare (c¢) and Synedra acus(d) calculated by the four methods

R 3 A BRI A W) R BT T B — R T R AP IR TR 22 S BN R T 22 0T 45 SR (P fH)
Tab. 3 Average standard errors and P values in one-way ANOVA of four methods for calculating

biomass of four phytoplankton communities

Ik Discostella sp. /N H R K JRENFF3E
SRR 2/ (ng/L) bR 19.56 2.68 0.34 6.66
45k 9.94 5.84 0.28 8.47
i AREN 9.74 4.18 0.30 6.85
g RE 13.27 7.26 0.25 3.41
P1H 0.171 0.025* 0.728 0.242

* FREFBE(0.01 <P<0.05).
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Fig. 2 Biomass and standard errors of phytoplankton

communities calculated by the four methods
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Tab. 4 Average standard errors and P values in one-way ANOVA of four methods for

calculating biomass of four phytoplankton communities

ik HIREINE A Jnea e i 20
SEYIbRERRZE/ (pe/L) FriER 58.27 14.58 26.57
2531k 54.45 17.99 22.55
piaRES 56.45 16.54 22.57
ek 46.70 17.90 34.77
P 0.927 0.948 0.311
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Fig. 3 Correlation between phytoplankton biomass calculated by the four methods and chlorophyll-a

concentration in each and all treatments in an enclosure experiment
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Tab.5 R-squared values and P values in linear regression between phytoplankton biomass calculated by
different methods and chlorophyll-a concentration in all treatments of the enclosure experiment

- BREHMEA a2 il 21 B O LE]
?

R Pl R*E P fH R*MH P {H R*H PAH
FriEsE 0.707 <0.001 ** 0.156 0.068 0.075 0.196 0.472 <0.001 **
g5k 0.822 <0.001 ** 0.108 0.135 0.018 0.535 0.590 <0.001 **
H vk 0. 801 <0.001 ** 0.125 0.107 0.047 0.310 0.594 <0.001 **
g S RE 0.523 <0.001 ** 0.205 0.035* 0.208 0.025* 0.399 <0.001 **

* FREFBFE(0.01 <P<0.05), == LREFWBE(P<0.01).
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