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Population ecology of Aulacoseira granulata in Xijiang River
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Abstract ; Aulacoseira granulata, a highlighted centric diatom, belongs to Aulacoseira, Coscinodiscaceae, Coscinodiscales,
Centricae, Bacillariophyta. Through the seasonal and continuous investigation for the Xijiang River at 2009, we found that
Aulacoseira granulata had four variant forms in morphology: Aulacoseira granulata var. granulata, Aulacoseira granulata
var. angustissima, Aulacoseira granulata var. curvata, Aulacoseira granulata var. angusiissima f. spiralis. As an
eutrophication indicator, it often got some attention because of its dominance in freshwater resources, such as rivers, lakes
and reservoirs, and even in classical brackish estuary.

Miiller reported firstly that two types of cell valves existed in the filament chain in A. granulata at 1903, and this
could promote to detect it from other Aulacoseira species. However, this finding did not attract other researchers’ attention
until the morphology and ecology study on this species by Kilham and Kilham at 1970s. Thus, an important epoch for A.

granulata study came into being. The early studies focused on morphology and structure of filament, variation
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characteristics and population ecology. At the beginning of this century, several studies referred to toxicity of heavy metals
to A. granulata and the role extracellular polysaccharide of A. granulata. Although over 100 years have past, few studies
on A. granulata could be found in China, except for author’s research work in the Pearl River Estuary.

The Pearl River is the third large river of China and the biggest one of southern China. As the largest tributary of the
Pearl River, Xijiang River is with length of 2074.8 km and basin area of 355000 km®. Here, the population ecology of A.
granulata was studied in Xijiang River during the whole 2009. Six sampling sites (S1—S6) overlapping the main stream of
Xijiang River were set to study the spatial pattern, among of them, S1—S4 sites were investigated in April and July
respectively, S5 was a long-term settled site at downstream where water samples were collected every five days to study the
temporal variation pattern, and S6 was set at the river estuary where water samples were collected seasonally to study the
export of A. granulata from S5. Our results showed that the average proportion of A. granulata to total phytoplankton was
25.37% , and the significant positive relationship between its abundance and total phytoplankton reflected the predominant
position of A. granulata in phytoplankton community. We have found the whole four morphological forms of A. granulata
during the whole year, and they were var. granulata, var. angustissima, var. angustissima f. spiralis and var. curvata.
Among of them, var. granulata showed absolute dominant proportion (average 91.47% ), which benefited from its own
special morphological characteristics. The annual variation pattern of A. granulata abundance showed apparent two peaks,
which appeared in August and November respectively, was mainly due to the suitable water temperature , water column
conditions and high nutrients level. Before the appearance of the first peak, there were no apparent fluctuations for A.
granulata, which maybe because that the positive role of rising water temperature was covered by the negative role from the
dilution impact of high discharge and intense fluctuations caused by frequent rain. The spatial distribution pattern showed
that the highest values usually appeared in S1.S5 and S6, which was in accordance with the spatial distribution of high

nutrients.

Key Words: Xijiang River; Aulacoseira granulata; population ecology
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Table 1 Nutrients of sampling sites during investigation
. m@s W MR R A 1 TR
HZ Ph‘rv ﬁml Total Total Nitrate Nitrite Ammonia lonic ammonia HERRER
Spring /(05{;/;; phosphorus nitrogen nitrogen nitrogen nitrogen nitrogen Silicate
m /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L)
S1 0.021 0.060 1.442 0.708 0.045 0.724 0.020 10.530
S2 0.001 0.011 1.182 0.612 0.043 0.506 0.003 10. 830
S3 0.001 0.013 1.274 0.670 0.042 0.489 0.003 10.930
S4 0.004 0.019 1.229 0.631 0.042 0.552 0.004 9.630
S5 0.006 0.029 1.923 0.759 0.050 0.889 0.012 9.030
S6 0.008 0.046 1.987 0.773 0.004 0.680 0.004 6.630
s i o WA LRI A TR
HZ Ph‘T }Jlml Total Total Nitrate Nitrite Ammonia Ionic ammonia EHIVEN
Summer /((::lg/i)e phosphorus nitrogen nitrogen nitrogen nitrogen nitrogen Silicate
/(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mg/L)
S1 0.042 0.161 1.122 0.795 0.007 0.680 0.035 8.31
S2 0.022 0.107 1.213 0.724 0.007 0.300 0.009 7.61
S3 0.015 0.126 1.421 0.745 0.007 0.420 0.009 7.36
S4 0.010 0.097 1.206 0.797 0.009 0.380 0.016 7.36
S5 0.041 0.089 1.358 0.820 0.007 0.400 0.018 7.62
S6 0.022 0.118 2.515 1.812 0.022 0.060 0.002 8.66
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Fig.3 Contribution of Aulacoseira granulata to total phytoplankton and its correlation
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Table 2 Correlation coefficients for density of different forms axisl and axis2, environment factors axisl and axis2, and environmental factors

SPAXI SPAX2 ENAXI ENAX2 Water : f f;emme ;ffie
SPAX2 0
ENAX1 0.55 -0.12
ENAX2 -0.20 0.32 -0.37
K Water temperature 0.43 -0.09 0.78 -0.29
& Discharge 0.08 -0.01 0.14 -0.02 0.35
[ & Precipitation -0.10 -0.09 -0.18 -0.29 0.11 0.19
WifREL Phosphate -0.13 0.25 -0.24 0.78 -0.33 -0.28
TERREL Silicate 0.26 0.02 0.48 0.08 0.13 -0.15
W AHZS A Nitrite nitrogen -0.05 0.004 -0.10 0.01 -0.28 -0.15
iS4 Nitrate nitrogen -0.02 0.08 -0.03 0.24 0.25 0.14
% Ammonia nitrogen 0.08 0.10 0.15 0.31 0.57 0.20
JLA Total nitrogen 0.06 -0.04 0.11 -0.14 0.23 0.06

R F R L RERRER DIATEEE THEA 2A

Precipitation Phosphate Silicate Nitrite nitrogen Nitrate nitrogen Ammonia nitrogen

SPAX2
ENAX1
ENAX2
7K Water temperature
1237 it Discharge
[Tt Precipitation
Wi £h Phosphate -0.14
kR EL Silicate -0.05 0.41
Vil AS 4 Nitrite nitrogen -0.07 0.24 0.17
fili &4 Nitrate nitrogen 0.10 -0.10 -0.26 -0.86
4% Ammonia nitrogen 0.10 -0.02 0.09 -0.14 0.28
S Total nitrogen 0.02 0.04 0.38 0.06 0.01 0.22
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Krkova ™ $% 38 PR R 85w e (AR IR BE N 25 °C 0 8 A A 11 A B PHAS iR WAL FIr Xof 17 ) 7K 38 40501 4 31. 23
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