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Abstract: Phytoplankton lysis rate in three different eutrophic regions of Lake Taihu was measured by the activities of particle and

dissolved esterase, as well as the decay rate of the latter, from August 2009 to October 2010. The present resulis showed that the

particulate, dissolved esterase activity, half life time of dissolved esterase, and cell lysis rates ranged from 0. 58 —35. 15 nmol

FDA/(L - h), 0.55-7.59 nmol FDA/{L + h), 7-75 h,and 0.02 —0.77 d !, respectively. No significant differences were

found in the cell lysis rates among the three sampling sites. The significant linear relationship between Chl.a concentration and par-

ticulate esterase activities suggests that it is feasible to assess phytoplankton cell lysis rate in Lake Taihu by the esterase assay. Fur-

thermore, Chl.a concentration showed the same pattern with water temperature, a significant difference was observed in Chl.a con-

centration between Meiliang Bay and lake centre. The strong, negative correlation between Chl.a concentration and lysis rate in

Gonghu Bay suggests that phytoplankton biomass was affected by the lysis rate in Lake Taihu.

Keywords : Esterase assay; Lake Taihu; cell lysis rate; phytoplankton

BRI S A0 BRI TR A R I e D 0 R R R UL AR BT 2 B 2 R A
R Y BRI E B RN, 40 M 2 2 5 00 B8 0 A= K A ANl A W B VR S M T R, O A T A e B

«  ERE SR E BRI “973” W H (2008CB418005 , 2008CB418000 ) 1 [E & B A B = 2 £ T H (41001032,
40901268 ) -4 ¥E 8. 2011 — 10 — 14 Wi # ;2011 — 11 — 13 Wi skka. H-#BE, 40,1981 4E24£ 1+, Bi#; E-mail,; yelin-
lin8164@ 163. com. -

v« BIE{EE ; E-mail ; fxkong@ niglas. ac. cn.






714 J. Lake Sci. (#:6#3) 2012,24(5)

P BRES A AR E B (BB A h)
T, =In0.5/u(loss) g, (3)
EA (o0 JB/NES 7 1 OV AR LTS -

1
EA sy = 5 EA/ Ty, (4)

KA, EA ISR K o R A BE RS 1 ( B4759 nmol FDA/(L - h)).
PR 0 B AR R (A b ) AR -

PEA, - PEA .y, ) /z

PEA, )

Uy =1n<

u, J UL 24 h, T LABE R AR d 7
1.4 H4E% a(Chla) REMME

K FE (100 ~250 ml) 2 Whatman GF/C 3BT I8/, INA 90% PIEABHE 4 C BRESH T#HES ~10h, 5
L, 90% RERE A, OB BN , R B 350 nm, RHK K 670 nm.

2 £RMiTie
2.1 HEk a RESEENTRL

ATRIE BB, M 7 R 00 45
e HRE o WD FHE  —e— TEHKIE 35 R A BTG

507 ] HFaWkERHBEER (n=15P=
ol 130 0.006). AMRAREABIG, K% A
Fi\ 125 MRS AE EERW. KM EREL

30 20§ FEWIK AR KRR, T BT E K

S 4. Chen B e K R SR BIBMA S
AR, AR A R R a IRIE
#£2010 £ 7 Ak BIEKRME, 53510 36 2,
201112 pg/L RBHEE a E
"8 91011121 2 3 456789 10A #2000 4 11 73 R R ARAE (0. 7 =
2009 2010 L2 0.1 pg/L) , 8.0 70 57 W FS #0 42 2009 4F 12
A BEAR{E, 454 0.19 £0.02.0.37 =
2 RBERR o KRR 0 /L. ZARHE KRB RE LR, T
Fig. 2 Variation of Chl.a concentration and average PR 2010 4E 8 A H BB K & 31°C,
2009 4E 11 A HBLE KK 4. 7C, Kb
2009 £9 AA 1L A, PHABRAMMET 25 MISCT(EL) . BELSEHEXAVBWERRE KBERT
2SCHFFEERBEAKER. AR A N ELBEEHEIT N, BRRWIE I K T EHERRE,
A SCERIRSE SRR F1SCHE, BEE b A RMER" . FRAHH R E a E SKEEEHER—
B, L BE B R PR, MR a YRBEE 2009 4E 8— 11 F F1 2010 4F 8— 10 AR BFEAK ;2010 4£3—7 A, H£HE
EXBRART MEE REREFE.
2.2 MRAMEENTL
ZAE AL PEATE 2009 4E 8 F§—2010 4E 1 H AR 2010 45 8— 10 HRFFEAK (& 3a) , X P BB T K
B IFARRAR , IR U Y A0 BT ER SR BT LUBA A BB TS TE R D R s AR YRR EE. T 2010 F 37 A
PEA RGBT , 26 3 (6] i FIEE T, SR KT, H k8 9 40 MO BR B VR R0 . BP9 K B PEA S5 4%
A E A EMNLEMELR PEA=0.67Chl.a +6.75(R* =0.26 ,n =45,P <0.001) . X7 —ERE L KIE
T P ESEEE Y R R AE S A A IR A T T TR I A A S AR R R T AT I T .
VS R PR A VR MEE 2000 4E 8 —10 A MI4EHTE — M RE MK T3 3, EER IR T HE MM AAE. 1o,

Chl.a/(pg/L)
8

—
[= [=1

water temperature in Lake Taihu



THHE AL R R R B RNEB SRR TR 715

2010 4E 4 A MG F1iH0 DEA H PR0E{E, 43 %8 2. 20 £0.06.3. 6 +0. 03 nmol FDA/(L - h),2010 4£ 6
H , 5 DEA 30,5 3.4 £0.01 nmol FDA/(L - h) (& 3b).

3N ENEBEEEFRREEEER RS ETAM A 10~75h, MLHH8 7 ~44 h, FMAE RS ~
62 h( & 3¢). Berman %—“”H%Em&ﬁ%zﬂmﬂﬁﬁl%@ﬁmu&ﬁ;‘%ﬁﬁ@&ﬂ@ﬁ@ﬁ% BIAFEEE R, 7E Kinne-
ret W3 B AR D BRI L EERE , 55 F IR T B 15 ~30°C  EEER RIS 0.03 ~0.49 h ™', Riegman 2™
P R AL 2t 13 8 5 KA iR S 0 M TR AR AR P SR BV R B , EL SRR R 0 49 b, T BN Sh R BS,
HEA I 31 he

——HRE oWl -

z ~
) = b
St 59
S8 Is
RS Eé
Té QE 3
5 g 0 T T T - T T T T T
= £ 8 10 12 2 4 6 8 0H
= 2009 2010 &
T 09 d
]
E0.6
~0.3
0
8 10 12 2 4 6 8 10H
2009 2010 p

- B 3 SRS BRES A WS TR RE R A R R B RN S R
Fig. 3 Varation of particulate esterase assay, disslove eserase assay,
half life time of dissolve esterase assay and phytoplankton cell lysis rate

SRR A0 MO S A SEAE 2000 4710 A 2010 413 ALIK 9 A R =AMeAH, 435124 0.67.0.59.0. 41 d 7' .0
R LA A 2009 4F 10 A 2010 44 .9 A B =AE, 2514 0.77.0.33,0.37 d ' TS 4R
fRE 2L 2009 £F 10 A LUK 2010 4F 6 H diBFIRIEE, 43514 0.68.0.42 d™' (& 3d). EA MBI K HK
REZHMERBERN - NEERR, SR EE - BRERBM( <0.147") , FRKELHREER .4
K0.3d7 1 QR A A SR ME R R 0.01 ~0.25 4 HRAE M REHIKF(0.05 ~
0.30 d""). Hayakawa %" 7£ K - P 46 30 % BASE A0 40 M Y S SR AE L BRI 2 0. 12 ~ 0. 67 d 7. 41,3
AR A 2009 4F 10 I, TR P2 AR
HEGERTE 2010 4F 9 ) B ALE(E. AT HKRESS . R=0.63
31, SR B Al ol T SR AL REIR P K LR T .
FEK A 3 (E] B2 A0 M I AF 6 T R BB SRR, 4B
AR A BRI L0 B 57 5 BRI 7S PR AR 10—
MRS AR, R A M R R XK R B SR TR
HHEEERN.

BRI AAKEREMIET- Bk E
7 R HK AN TR B 4 408 B 8 A R R ] e R
SRR — N EERE. Berman %5 BT & B
AV MR R BT R LB R R, R 04 06 08
BE, Agustt 5 FEGEE BIKE 7 AN EIA TS T R LR/
FRETTRBRAMSEIE L, ARG A S H SRR a JEU —
BEZ IR IERTS, IV o VO SRR 2 R s
FRA G R, AR, ST AR % Fig. 4 Relationship between cell lysis rate of
SRR a WEZHEA BEARILFIRE (B 4),% phytoplankton and Chl.a concentration in Gonghu Bay

Chl.a/(pg/L)




716 J. Lake Sci. (#1:44}+%),2012,24(5)

AU AR R IR R & B EERE.

32 FH G TS P 12K T LA SR PR U A ) 2 B A 8, 0t IR K B e T B P B R TR
BMAAEENMME KBTI EY AR NREREKEE RN BEEAHENER, XML RNEHEE
EHE R AR TALR.

o BRI T R MREIF, FRS T T RASH L0 F .

3 SF ik

[ 1] Tijdens M, Van De Wall DB, Slovackova H et al. Estimates of bacterial and phytoplankton mortality caused by viral lysis
and microzooplankton grazing in a shallow eutrophic lake. Freshwater Biology, 2008, 53; 1126-1141.

[2] Van Boekel WHM, Hansen FC, Riegman R et al. Lysis-induced decline of a Phaeocystis spring bloom and coupling with
the microbial foodweb. Marine Ecology Progress Series, 1992, 81:269-276.

[ 3] Brussaard CPD, Riegman R, Noordeloos AAM et al. Effects of grazing, sedimentation and phytoplankton cell lysis on the
structure of a coastal pelagic food web. Marine Ecology Progress Series, 1995, 123.259-271.

[ 4] Agusti S, Satta MP, Mura MP et al. Dissolved esterase activity as a tracer of phytoplankton lysis: evidence of high phyto-
plankton lysis rates in the northwestern Mediterranean. Limnology and Oceanography, 1998, 43(8) ; 1836-1849.

[ 5] Agusti S, Sanchez MC. Cell viability in natural phytoplankton communities quantified by a membrane permeability probe.
Limnology and Oceanography, 2002, 47(3) :818-828.

[ 6] AgusitS, Duarte CM, Vaque D et al. Food-web struciure and elemental (C, N and P) fluxes in the eastern tropical North
Atlantic. Deep-Sea Res 11, 2001, 48 2295-2321.

[7] RAR LT B RE. KEKF R R SHUE. L5 Bl AR, 200413,

{~8 ] Berman T, Wynne D. Assessing phytoplankton lysis in Lake Kinneret. Limnology and Oceanography , 2005, 50(2) : 526-
537.

[ 9] Chen YW, Qin BQ, Teubner K et al. Long-term dynamics of phytoplankton assemblages : Microcystis-domination in Lake
Taihu, a large shallow lake in China. Journal of Plankton Research, 2003, 25(1) ;445453.

[10] Robarts RD, Zohary T. Temperature effects on photosynthetic capacity, respiration, and growth rates of bloom-forming cy-
anobacteria. New Zealand Journal of Marine and Freshwater Research, 1987, 21, 391-399.

[11] Riegman R, Van Bleijswijk JDL, Brussaard CPD. The use of dissolved esterase activity as a tracer of phytoplankton lysis.
Limnology and Oceanography, 2002, 47(3) : 916-920. -

[12} Riegman R, Winter C. Lysis of plankion in the non-stratified southerm North Sea during summer and autumn 2000. Acta
Oecologica , 2003, 24; S133-S138.

[13] Agusti S, Duarte CM. Strong seasonality in phytoplankton cell lysis in the NW Mediterranean littoral. Limnology and Oce-
anography, 2000, 45(4) . 940947,

[14] Hayakawa M, Suzuki K, Saito H et al. Differences in cell viabilities of phytoplankton between spring and late summer in
the northwest Pacific Ocean. Journal of Experimental Marine Biology and Ecology, 2008, 360(2) : 63-70.

[15] Agusti S, Alou E, Hoyer MV et al. Cell death in lake phytoplankton communities. Freshwater Biology, 2006, 51 1496-
1506.



