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Simulation on the effect of periphytic algae on phosphorus release from sediments of
Lake Taihu
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Abstract. Periphytic algal community is an important autotrophic component of shallow lakes with clear water states. In order to
understand the effect of periphytic algae on phosphorus release from lake sediments, a 13-day laboratory experiment was carried out
by using Plexiglas tubes contained sediments from Lake Taihu, which covered with periphytic algae precultivated on nylon nets as
treatments and without periphytic algae as controls. The results showed that rates of release of inorganic phosphorus from sediments
in the treatments with periphytic algae were significantly lower than that in the control without periphytic algae. During the experi-
mental period, an average of 1. 16mg phosphorus was reduced in treatments comparing with the controls, 70% (0.81mg) of which
was caused by phosphorus uptake of periphytic algae, and 30% (0.35mg) was attributed to reduction in phosphorus release from
the sediments due to improved redox condition in sediment surface by photosynthetic activity of periphytic algae. Present study sug-
gests that benthic ( periphytic) algae can reduce phosphorus concentration in water by direct uptake and inhibition of sediment
phosphorus release.
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Fig. 1 Concentration of PO,-P in the overlying water (a) and rates of release of PO,-P from the sediments (b)

in treatments with periphytic algae and in controls without periphytic algae covering the sediment surfaces

A B A E SN AT AW W PO, -P, 38 W] A 8 i H A 5 O 40 ) DT AR B PO, -P. Jorgensen I Revs-
bech™" L) e Dodds' "' § 3t /K WA (19 TRV I , B2 B2 A 4 AT LA s 480, O = A AT S8R s
MNTTEE M R TR B P, Carlton Fil Wetzel '™ 3 iof J8 031 14 1 5 B b 2% BB 265 986 56 AT O A A6 T i
1, RELEDURR MR Z AT A X, I ORI R P TR B B AN AT S A I 01, DU R Z B, P
R AN . A2 56 J5 191 B A 5 2 4 Ak B 2H T AR W) 3R 2 1 S A0 I i v 2 i T T B A 9 S I kIR 2]
(1), KU1 BH BEE HEEHOE A AE 2B IR )2 5 S i, S BRI R 2 S S o T i, Bk
T2 AU R P. P, AT DU i HAY 0. 35mg P(30% ) AYRERICHAN il , 3 AR mT B3 B 2 4 20
DUB AU BE A A 5. Moore 25 BF5 42 W IR0 0 T (TR A i 1 B Bt o S A SRS L T ) 5 i 2
AHIFFE v HRZH AR 14 B i o S b B A 14 2 — 5O A5 33— 07 T 5 B o 28 Bl PP A 6, 5
— 7 A E IR XM G TR PR LS 2 — 5 11, 10 WIS 25 286 mT L e ol MR At AT ol AR e
R s FR b o

Sundbick FI Graneli™ BTN , 55 B S ETRE N P SRR M He , O A fE T o s R 36
TE ) SR P55 A S ) TR 5 K AR ) 4085 - 9 8 045 0 o B, AL, Hansson 58 5 U1 P 1) 437 32 /% 5
FBOA B 2 32 B A P RIS BRI R EK P P g SRR TR R AT W] R 5 A O
TR AT E IR A AL AW h DU RO Y P rp 70% B e M, T 55 41 30% J2: ih T T
R FIBUL TURU A 10T S ERIT I I, 22 T I35 e 2 iie P s/ SRy 1) b B K rh R P
EIRERIOAE TR, AR5 AT 1T 13d, 1M R AR SE g0 26 18 T 2EAT R, BT S R OB —K SR 54
MR i 5 ZE D — IR SE , S ZE LA .

4 Sk

[ 1] Kisand A, Noges P. Sediment phosphorus release in phytoplankton dominated versus macrophyte dominated shallow lakes :
importance of oxygen conditions. Hydrobiologia , 2003 ,506/509 .129-133.

[ 2] Hubble DS, Harper DM. Nutrient control of phytoplankton production in Lake Naivasha, Kenya. Hydrobiologia, 2002,
488:99-105.

[ 3] Kelderman P. Sediment-water exchange inlake Grevelingen under different environmental conditions. Netherlands Journal
of Sea Research, 1984 ,18(3/4) .286-311.

[ 4] Hansson LA. Quantifying the impact of periphytic algae on nutrient availability for phytoplankton. Freshwater Biology,
1990,24:265-273.

[ 5] Sundbiick K, Granéli W. Influence of microphytobenthos on the nutrient flux between sediment and water; a laboratory
study. Marine Ecology Progress Series, 1988 ,43:63-69.

[ 6 ] Mulholland PJ, Steinman AD, Marzolf ER et al. Effect of periphyton biomass on hydraulic characteristics and nutrient cyc-
ling in streams. Oecologia, 1994 /98 :40-47.



934

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]
[18]

[19]

J. Lake Sci. (#1a445),2010,22(6)

Liboriussen L, Jeppesen E. Temporal dynamics in epipelic, pelagic and epiphytic algal production in a clear and a turbid
shallow lake. Freshwater Biology, 2003 ,48(3) .418-431.

Revsbech NP, Jorgensen BB. Photosynthesis of benthic microflora measured with high spatial resolution by the oxygen mi-
croprofile method: capabilities and limitations of the method. Limnol & Oceanogr, 1983 ,28:749-756.

Baille PW. Oxygenation of intertidal estuarine sediments by benthic microalgal photosynthesis. Estuarine, Coastal & Shelf
Science, 1986,22.143-159.

Wetzel RG. Benthic algae and nutrient cycling lentic freshwater systems. In: Stevenson RJ, Bothwell ML, Lowe RL eds.
Algal ecology: freshwater benthic ecosystems. San Diego: Academic Press, 1996 :641-667.

Havens KE, East TL, Rodusky AJ et al. Littoral periphyton responses to nitrogen and phosphorus: an experimental study
in a subtropical lake. Aquatic Botany, 1999 ,63:267-290.

Hansson LA. Effects of competitive interactions on the biomass development of planktonic and periphytic algae in lakes.
Limnol & Oceanogr, 1988 ,33(1) :121-128.

Jorgensen B, Revsbech N. Photosynthesis and structure of benthic microbial mats: Microelectrode and SEM studies of four
cyanobacterial communities. Limnol & Oceanogr, 1983 ,28:1075-1093.

Dodds WK. The role of periphyton in phosphorus retention in shallow freshwater aquatic system. Journal of Phycology,
2003 ,39:840-849.

AT, JESEBE. WA R B RGN (58 AR - Jbat: AP IEEREERLSA At , 1990.

Hill WR, Fanta SE, Roberts BJ. Quantifying phosphorus and light effects in stream algae. Limnol & Oceanogr, 2009 ,54
(1) :368-380.

e B, aARAl, 2 BEAR OSUIRWIA DI B R BE SR AL AL R B 5T . PRIRL 2B 5T, 2004 ,17 :30-33.
Carlton RG, Wetzel RG. Phosphorus flux from lake sediments: effects of epipelic algal oxygen production. Limnol &
Oceanogr, 1988,33:562-570.

Moore PA Jr, Reddy KR, Fisher MM. Phosphorus flux between sediment and overlying water in Lake Okeechobee, Flori-
da: Spatial and temporal variations. Journal of Environmental Quality, 1998 ,27 .1428-1439.



