%42 54 6 4 AR5 AR FROP E D Vol. 42 No. 6
2020 % 12 A Journal of Civil and Environmental Engineering Dec. 2020

doi:10. 11835/j. issn. 2096-6717. 2020. 073 T A CRRIRS) 471245 (OSID) ; B

ohse > /. B i
22 1K i o IR AR AR i 2k K R D fig
Sl G I R ER R
(1. BEEFHAFEKRF FBELE TR IAEFR, B 710055;2. F BRI FHRLIE 00 R
AR FTEEESAEASMABARABRIEEZEE, LT 100012)

 E AR R 2R E KA IR R R AL PR T 3 A LR B A KR 6 R B A B
AkEgresnm kA, SREAWREW 15 CHME 30 °C. Tk A ki Fd0.28 d!
¥ A 0.70 d, A ERE,/F.) & 0.40~0. 61 56 B W k3, 245 3 s i % R (DTN Ao
V5 fRPE RS B (SRP) I #£ 8 4L 4 #138m T 6. 36 mg-DTN/mg-Chl. a,0. 15 mg-SRP/mg-Chl. a; {4 &
P23k vk A& Kk K0, 12 d712] 0. 60 d 'L F/F, 78 15 “CoFiA 2 Ak, A 0. 12, 345 3 2w i RBR 5 4
T F ¥ mT 21, 72 mg-DTN/mg-Chl. a,1. 71 mg-SRP/mg-Chl. a; 7K R 22 3 rb & K ik FK
0.20d'# 0.44 d ' ,F,/F, £ %), B E MRS EAT LS AERT 12. 29 mg-DTN/
mg-Chl. a.0. 83 mg-SRP/mg-Chl. a, BB HARAILH 3 ALRFERK  MAERESEKRT 30 C
DR T UM EREREEN TR ALRERT 15 CaWmhth i s K KR RL2ER
A RKBEA 25 °C,HTE 15 CHBARS, m KB 43R, Foh, ZRE TR T e
AR RRRE T AERKES.

KPR 2R 5 B3 KT e dndl  RiF R GHE

RE S ES X534 X EkARARED: A XEHS:2096-6717(2020)06-0196-09

Growth and functional traits in filamentous algae responding to temperature
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(1. School of Environmental and Municipal Engineering, Xi'an University of Architecture and Technology, Xi’an 710055,
P. R China; 2. Institute of Lake Environment; National Engineering Laboratory for Lake
Pollution Control and Ecological Restoration, Chinese Research Academy of Environmental Sciences, Beijing 100012, P. R. China)

Abstract: In view of the frequent blooms of filamentous cyanobacteria in recent years, the response of growth to
temperature and the relationship between growth and functional characteristics of three common filamentous algae were
studied. The results showed that when the temperature increased from 15 “C to 30 °C, the specific growth rate of
Cylindrospermopsisraciborskii increased from 0. 28 d™' to 0. 70 d™', the photosynthetic activity (F,/F,,) fluctuated
within the range of 0. 40 to 0. 61, and the consumption of dissolved total nitrogen (DTN) and soluble reactive
phosphorus (SRP) per unit algal cell also increased by 6. 36 mg-DTN/mg-Chl. a and 0. 15 mg-SRP/mg-Chl. a. The
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specific growth rate of Pseudanabaena sp. increased from 0. 12 d™' t0 0. 60 d™!, the F,/F,, reached a minimum of 0. 12
at 15 °C, and the consumption of nitrogen and phosphorus per unit of algal cell increased by 21. 72 mg-DTN/mg-Chl.
a and 1. 71 mg-SRP/mg-Chl. a. The specific growth rate of Aphanizomenonflos-aquae increased from 0. 20 d™* to 0. 44
d™!, the F.,/F,, was less affected, and the nitrogen and phosphorus consumption per unit algal cell increased by 12. 29
mg-DTN/mg-Chl. a and 0. 83 mg-SRP/mg-Chl. a. Then, the increased temperature will promote the growth of three
filamentous algae. The Cylindrospermopsisraciborskii is easy to form an advantage when the temperature higher than
30 C. The Pseudanabaena sp. has a wide range of temperature adaptation, but when the temperature is belower than
15 °C, its growth will be inhibited. The optimal temperature of the Aphanizomenonflos-aquae is 25 °C, and it can also
achieve advantages at a lower temperature of 15 ‘C, and has strong low temperature resistance. In addition,

filamentous algae can maintain the growth advantages at different temperatures by balancing the physiological

characteristics of algal cells.

Keywords: filamentous algae; cyanobacteria; water pollution control; water pollution treatment
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Table 1 The growth rates of three filamentous algae under

different temperatureconditons(n=3)
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Fig. 1 Growth curves ofCylindrospermopsis raciborskii,
Pseudanabaena sp. and Aphanizomenon flos-aquae

under different temperature conditions
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Fig. 2 The variations of F,/F,, in Cylindrospermopsis
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raciborskii, Pseudanabaena sp. and Aphanizomenon flos-aquae

under different temperature conditions
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Fig. 4 The trade-offs of functional traits in three filamentous algae responding to temperature
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