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Effects of cyanobacterial detritus on water quality and the biomass of periphyton and Lim-
nodrilus spp. in Lake Taihu*
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Abstract. Eutrophication has become a major water environmental problem all over the world, and cyanobacterial blooms are one of
the most common phenomena in eutrophic lakes. Thereafter, a large amount of cyanobacterial detritus will be produced after the
blooms, and the effects of these detritus on water quality and biological communities are poorly studied. A 28-day mesocosm experi-
ment was conducted in Meiliang Bay of Lake Taihu to study the effects of cyanobacterial detritus on nutrients dynamics and the bio-
mass of aquatic organisms. We found that the concentration of nutrients increased rapidly after addition of Microcystis detritus, with
the maximum mean concentration of total nitrogen (TN) and total phosphorus (TP) up to 3.86 mg/L and 0.36 mg/L, respectively.
Meanwhile , phytoplankton biomass ( Chl.a) increased dramatically, after detritus addition, in the first nine days, then it gradually
declined to the end of the experiment. In addition, the biomass of periphyton decreased gradually after cyanobacterial detritus addi-
tion which may be mainly due to the decreasing water transparency caused by the rapid increase of Chl.a limiting the growth of per-
iphyton. Meanwhile, the biomass of Limnodrilus spp. increased gradually, and peaked on day 20, indicating that cyanobacterial de-
tritus facilitates the population development of Limnodrilus spp. Our results have implications for eutrophic lake management and
better understanding the effects of cyanobacterial blooms on aquatic ecosystems.
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Fig.1 Mesocosm experiment setup
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(TP) ¥ F40.051£0.012 mg/L A} 4% 2K a( Chl.a) ¥ JE Ky 25.3724.15 pe/L. iXEFFIGHT, 1] 21 M5 RS
BN T g PRAEBERT S CHH 24 TR S BE Chl.a ¥R 350 e/ L) , HASTHLL A i /K A8 Chl.a YR EEAE i HK AR
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TR AT 1R B AR TN YR BT , 22 DL i A5 IR A7 E. TDN YR B2 7E (Ut e e I I A i
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Jri TDN (e BEAE ISR 45 A AT — FL 2 L TH a4 (18] 2B) . X5 0[], TDN ¢ B2 4R 28 1 25 5 T 90 4 TDN e j&
(P<0.05). AIKE 34T 1 TDN (PRI S5 (7053152 NH;-N NOS-N) |, Hip L NH;-N iIE 2800 32, Hifk
BETEUESE RS IS 2L BT 7R 50 3 RIS ¥k B3k £ 2.0 mg/L. Bifif5 , NH,-N ¥R EETESS 5 RISFE 2
1.2 mg/L, {245 20 K— HAEFRFTEMTIL AR BT XS0 45 AU, NH,-N W2 0O 205 3 KAk
(1 2€C). NO;-N ¥R BETEIR S TF AR I — EL5 ETHEH (1~20 ) 5055 14 KIF, NOS-N ¥ 035w Tl
{E(1=2.78,P=0.004) , — EL 55 20 KN IT4A T B, IR 25 A, NOS-N ¥R BEAS 4R 1 25 8 T W IR IR 2 (1 =
2.78,P=0.029) (K 2D).
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Fig.2 Changes of the concentrations of total nitrogen, total dissolved nitrogen,ammonia and nitrate
in the water column of the mesocosms after addition of Microcystis detritus
(The filled symbols represent the concentration of a given nutrients form on days where
it was significantly different from the control’s values (on day 0) )

212 KEFEHARKE N R AR HBEEIEE IS, KA TP ¥ 5 1) 48 1k 12 B 5 109 3006 il 26 (&
3A) : TP WBELETR MG S 1 KOF-HREE A 3] 0.30 mg/L, SR J5 TP W BB M T K, AE i858 5 Rt &
0.19 mg/L, 35 = THIGRWEE (¢=2.78,P=0.005) . BEJ5 , TP ¥ B FRIK T, 58 14 Rk s (6, P
4 0.36 mg/L. I LETIT TP S Yue JEREZE 0.12 mg/L (8 3A). B 20 &, TDP SRP 5 TP ¥ & ()25 4k,
HEFIEA B ARG 3 Rk BT & IR 5 RS BIR ZE /IR K 18058 5 KRGk s akse b7t
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AT ) 50.4 we/L, HBTARIE Y 2 5. 15058 O RET, Chl.a 35k B ik B3 00 1 (6] A B = {H, 9 56.0 we/L. B
Ji , Chl.a ¥} BETFUR T I, 3 ARG 28 14 RIFEZE 27.8 pg/L, 7658 20 R BU/IMIE 81 TS 4622 %
FNAIZE AT, Chl.a VR BE SR IETC W PE 22 5= (1=2.776,P=0.51) WK H 23.6 pg/L (& 4).
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(F5) B eI 058 3 KIEE 5.3 g(DW)/m”, 55 5 REHTIE 7.9 g(DW)/m”. K5 , Bl & 4
Y —H R TR MRS TR 20 RIFG EES W, & A Y8 B85 0 XA & (P<
0.05) (&l'5).

223 KB AYELATE BRI, K228 E Y R e 58 TG I HT 14 KA AT e 1
5% 0 REYETCBEMEZR (P> 0.05) (18 6). MTESS 20 RET, 7K 22 45] 4 ¥ 1 1k B A 90 1Y) f = 18,
ER TG (1=4.30,P=0.05), F ¥ 1.15 g (DW)/m*. & 56 25 st /K 22 i8] A4 9 2 F FF %)
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reactive phosphorus in the water column of the mesocosms after addition of Microcystis detritus

Fig.4 Trends of the phytoplankton biomass ( Chl.a concentration) after addition of Microcystis detritus

(The filled symbols represent the concentration of a given nutrients form on days where

it was significantly different from the control’s values (on day 0) )
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