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A comparative study on the seasonal variations of community structure of crustaceans in
different ecological areas in Lake Taihu
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Abstract. Eutrophication brings important influence on water ecosystem. In order to understand the influence of eutrophication on
the community structure of crustaceans in Lake Taihu, a comparative study on the seasonal variations of crustaceans community
structure of three typical lake areas in Lake Taihu, including algae-dominated lake area ( Meiliang Bay) , macrophytes-dominated
lake area (Xukou Bay) and strongly disturbed lake area (the lake center) , was undertaken from March 2012 to February 2013.
The trophic level was the highest in the lake center and the lowest in Xukou Bay. The annual average abundance and biomass of
crustaceans were 199 ind. /L and 1.950 mg/L in Meiliang Bay, 91 ind. /L and 0. 743 mg/L in Xukou Bay, and 150 ind. /L and
1.557 mg/L in the lake center, respectively. Thirteen crustaceans species were identified in the Meiliang Bay, and 11 in Xukou
Bay and the lake center, respectively. The dominant species of crustaceans were Limnoithona sinensis and Bosmina coregoni in the
three lake areas. The annual average abundance of Limnoithona sinensis were 57, 25 and 36 ind. /L, and the annual average abun-
dance of Bosmina coregoni were 40, 22 and 32 ind. /L in Meiliang Bay, Xukou Bay and the lake center, respectively. The biologi-
cal diversity of crustaceans in Xukou Bay was significantly lower than that in Meiliang Bay and the lake center. Correlation analysis
indicated positive relationships between abundance of crustaceans and the concentration of chlorophyll-a. It was also found that re-
sponse of crustaceans to eutrophication were different in different ecological areas in Lake Taihu.
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Tab. 1 Mean and range of physical-chemical parameters in different ecological areas

in Lake Taihu from March 2012 to February 2013

L SEL MR FOE WX
KR/ C 17.9(2.9 ~30.2) 18.1(2.4 ~31.2) 17.6(3.2 ~30.9)
B/ cm 47.0(30.0 ~80.0) 35.8(20.0 ~40.0) 30.0(10.0 ~40.0)
JR A/ (mg/L) 1.563(0.258 ~4.438) 1.251(0.244 ~2.720) 1.815(0.607 ~4.043)
S/ (mg/L) 0.106(0.028 ~0.303) 0.094(0.009 ~0.392) 0.177(0.013 ~0.582)
M4¢% o/ (pg/L) 37.557(4.224 ~269.010) 7.042(1.267 ~12.200) 15.740(5.563 ~30.390)
A/ (mg/L) 0.226(0.008 ~0.860) 0.179(0.008 ~0.992) 0.155(0.007 ~0.316)
pH 8.47(7.41 ~9.23) 8.25(7.47 ~8.70) 8.11(6.91 ~8.66)
B4R/ (mg/L) 10.57(8.07 ~13.22) 10.02(7.14 ~13.50) 9.87(7.45~12.14)
M 5%/ (uS/em) 565(363 ~767) 522(326 ~645) 525(448 ~705)
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B SO I S 22 BRI A5 I 81 K 2% ( Limnoithona sinensis) + + +
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A 3 A 2SI 0 X 97 D, pulex) +
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0.01) AEPHym i of e A EE%‘{ZIS{%( Dia{)h,anoso-ma brachyurum) + + +
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%‘{% AKE 199 ind. /L, YR @ﬂlb 2 J S 1% ( Moina macrocopa) + + +
DX AR B DY 150 ind. /L, A H HIE R % (Alona rectangula) +
AR 1) % B A%, 24 91 ind. /L
(F 1a).

W) 3 AR AT X VR P S SR W R A 3 22 57 (P < 0. 01) AP 19 A Wy B IRCK (1 Hh BAE Ay
R, 1.950 mg/L, HUZ B 1K, AP 29 BT 1. 557 me/L, 5 HHB AR, HUA7 0. 743 me/L(# 1b).
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Fig. 1 Annual average abundance and biomass of crustaceans in different ecological areas in Lake Taihu
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Fig. 3 Seasonal variation of abundance of dominant crustaceans species in different
ecological areas in Lake Taihu from March 2012 to February 2013



748 J. Lake Sci. (6 #+3) ,2014,26(5)

JE A=W 0 A ) Z AP A R 5 K R I IEAR O (P < 0. 01) , AR K r 23531 0 0. 854.,0. 858 Al
0.791; HI%5 7 S L M 35 AR E (P <0.01) ASC R B r 73510 - 0.834, 0. 83671 - 0. 848. i I 7t
S AR S AR AR a W5 B IEAHSE (P <0.05) , MHSCREL r 23531 °450. 78540 0. 679. iz 1 7¢
VL AW R Z AR RS BT SRSV R pH FIH SRR B35 (P >0.05).

3 it

MERS A 0PSRN DX U H e s AN s 0 13 11 A 1L Fh. 5 DU KA QIR H 2 s i
WA EL , AHIFSE H i FR 7 0 B R 2K B0 AT A BT 2, 1951 — 1952 4EIRIFSE S R, KA f 248 30
P R 1 AR 1981 AF I Hh & BTG H S Sh 4 39 B, 2003 — 2004 4E Yang 45 & BUKIIA TF i
FEENYY 17 B 2006 —2007 AEPFEHFHSESh A 16 Fh, ASHFSE A 16 6] 2012—2013 4F, K 3 ARSI I
S BRIFIE SR 13 B 4 R BRI K A B JR A T TR TR S Sh i BRI SR T LS5 oA
BTN, AR P s s b, £ RUEAE £ 2005 — 2006 4F Xt 521 B9 5 & BLTF i FF 76 3
YiAs 46 B, TG 15 1997 — 1998 AF X EIUAR W RIS 2 BRIE I H 52 304 26 Fh, 15Ut B I AR X 1
2ANE B IR UL, HARWE P 52 S R RV AR 1045 55 7 5 T A 7™ 7 T AR HL A A R T 52
FHIRIZEAL F P KT, Ak BEST R B0, 1999 46 BH A VR IR TP 22 34 30 R H kIR £ (A
KA TP e S R HR BRI 22 0 #2545 £ 2005 4F R BRI T 525 11 Fh.

ARHIEGE AN 3 A7) A A SR DX 1 9305 R 5 s 0 D4Rl 24 g A 4 B G 26 R 7 9 4 32, 3 T i
SR A . 0 R S R S S R SR I T R Y K R R A B Y
T2 SN PR 7 S R SR TE TR U TS S R R AR A, B R B 2, 2006 4F
e R A 60. 2% ARt K ) TR B Y f 2  — 2006 AR R G £ BTG 1. 2% 5
SR AR LAV R S S B, FOR R A 2 G B 10 80% | T AR A ) £ 4 Rl 0% kR Bt
RIS Y 75 0 0 R I 00 ) SR AR 2, T/ )27 0 Y 2 20 4 4 336 U 3 B 1, 32 30 [ 3k L
PERE) ORI B R A £ T R S BORM 3 AN A A28 ) X 47 LA/ 2 B 52 S (A vh IR 61K % A
TR B3R ) Sy PR B0 SR =2 —. 0 2K R TR P e F 57 Sl 0 E e B8 A 7 L A s

K 3 AN R A5 TR X v MR 07 30 R 58 S AT 2 8 B Rk, LU X, T AR - 2
JEE BeA. B R IR R A S TR S A R R 2 — L R T U (0 N, S B Rk Z A
PRIEAFAE R I W5 BK A, AR IE B K RN RE W I i B 52 S i B OB, (EL A S8 0 T2 5 77 A 1 R a3 AL R
B VA B i e 9 B AN B A I S T 1 o TR U F S s G, L MR T B I 4 R a R (T4
37.557 we/L) T LA g A 2 MEGR TS () 370 FF 72 30 3 P A v 000 DX T3 sl X, 3 2 1) XUIR 6 30
SAE TR R, DU v (98 R SR BRI B v A ) T 2 0 2R K (L5850 A e 30 2 ARG i k5 B
B RF T AT A VR, T UL X 42 2 a W (15. 740 pe/L) AR THE RS (37. 557 pe/L) . 5
UV AT KR KA , T8 T SO 50 RO /K /A o A5k i W i L 0 T IR X L
Fe R AR 5 7K A v R 5 A P A WA R R A AL T IR TR IR AR R s S A K e
3 i RS DR A 3l i 1 RS D 1) K A B SR, T B 0 7 W L 0 1) 2 K e AR HL o A 2
Yyt DR LUV TR UG HE A D M43 a YRS (S350 7. 042 pg/L) A1, W14 S e 1 I A ) 5 A 3
ANAZS X R R PRI T S R AR MG A M R I IR R S s T A A S
LRE% a VRIS LI IEARC. BRI, W B G AR )2 R 3 S (5] A 252 TR X 2 Uit T 2 s 0 8 0 A
A [ ) 2 B R 2 —.

4 i

AT AW, BRI 3 A (5] 5 2528010 X 7 W 1 58 sh A T T 45 M A A ], (HL 7 0 F 52 3h
9 R W 25 SO, /N R 0 2 (AN R £ ) B T AR £ 7T B2 I 3 4 A2 03 IX 0 it T 572 s )
SRR IR) B SR, T 3 AN X phy T2 25 S AR 0 2 S5 S 00 U R0 2 PO R 1), 3 T R R ) 2 28 2 70 )
X P30 FF 60 s P AN ) ) T TR DR ] — 3 o AR [ A 252 00 X 4 7 B PR e sh i S bk R



A

BF RARRASEBAHPRFHT o WBELEHET TR 749

7 AN ) 4 1 25 0
5 &% 30k

(1]

(2]

[11]

[12]

— — o o o
NN NN NN
[V OV ¥

L e L e

Bosselmann S, Riemann B. Zooplankton. In: Riemann B, Sondergaard ME eds. Carbon dynamics of eutrophic temperate
lakes. Amsterdam: Elsevier Science Publisher, 1986 :199-235.

Sas H, Ahlgren I. Lake restoration by reduction of nutrient loading: expectations, experiences, and extrapolations. Sankt
Augustin; Academia Verlag Richarz,1989.

PerssonL,, Diehl S, Johansson L et al. Shifts in fish communities along the productivity gradient of temperate lakes-patterns
and the importance of size-structured interactions. Journal of Fish Biology,1991,38(2) . 281-293.

Flores-Burgos J, Sarma SSS, Nandini S. Effect of single species or mixed algal ( Chlorella vulgaris and Scenedesmus
acutus) diets on the Life Tab. Demography of Brachionus calyciflorus and Brachionus patulus ( Rotifera: Brachionidae) .
Acta Hydrochimica et Hydrobiologica, 2005,33(6) . 614-621.

Kim HW, Hwang SJ, Joo GJ. Crustaceans grazing on bacteria and phytoplankton in a regulated large river ( Nakdong Riv-
er, Korea). Journal of Plankton Research,2000,22(8) :1559-1577.

Jiirgens K, Arndt H, Rothaupt KO. Crustaceans-mediated changes of bacterial community structure. Microbial Ecology,
1994 ,27 . 2742.

Jiirgens K, Wickham SA, Rothhaupt KO et al. Feeding rates of macrophytoplankton and microcrustaceanson heterotrophic
nanoflagellates. Limnology and Oceanography, 1996 ,41(8) .1839-1883.

Modenutti B, Queimalinos C, Balseiro E et al. Impact of different crustaceans structures on the microbial food web of a South
Andean oligotrophic lake. Acta Oecologica,2003 ,24:289-298.

T, BORE K. BEGE XTI TP S S R TR S5 A RS WA 1992,4(3) 1 78-86.

Robert JR, Uwe K. Effects of a filter-feeding fish [ silver carp , Hypophthalmichthys molitrix (val. ) ] on phyto and crusta-
ceans in a mesotrophic reservoir; results from an enclosure experiment. Freshwater Biology,2002 ,47(12) ;2337-2344.
Pace ML. An empirical analysis of zooplankton community size structure across lake trophic gradients. Limnology and Oce-
anography ,1986,31(1) . 45-55.

Auer B,Elzer U, Arndt H. Comparison of pelagic food webs in lakes along a trophic gradient and with seasonal aspects; in-
fluence of resource and predation. Journal of Plankton Research,2004,26(6) :697-709.

EABRK, R, R HOR AF. FHRK A 2 BH PR R S s W i g RO A SR B0 1A AR, 2003, 15(4) ¢
345-350.

ERUA, B T4, S R 5 3 B i 4 5L 00 430 IX B K BRVE JR 26 0. AR AR, 2006, 25(6) ¢
550-553.

EJRRE, SRTLL, KBRS R WIK B B SN PR R S B, 2010, 2(6) @ 31-35.

Yang GJ, Qin BQ, Tang XM et al. Characterization of crustaceans communities in waters with different eutrophic states in
a large, shallow, eutrophic freshwater lake ( Lake Taihu, China). Fresenius Environmental Bulletin, 2012, 21(3) . 534-
542.

Yang GJ, Zhong C, Pan H. Comparative studies on seasonal variations of metacrustaceans in waters with different eutroph-
ic states in Lake Taihu. Environmental Monitoring and Assessment, 2009, 150(1/2/3/4) . 445453.

Yang GJ, Qin BQ, Tang XM et al. Contrasting crustaceans communities of two bays of the large, shallow, eutrophic Lake
Taihu, China: Their relationship to environmental factors. Journal of Great Lakes Research, 2012 ,38:299-308.

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(4) :445-453.

SARAL, BB WA BT E TR ANE. JLa: T EEREERAE B A, 1990.

TR, A OKIRE A T O s dE R BRI AL, 1991,

. PEZYE - REITT - B - KBRS dbat: Bl i, 1979.

Frkih L. P EZIYE - WOREUR S dbat Bt R, 1979,

EZ4. hEBK R . U Bl L, 1961.

T EHE. SR Al A OIS [ 2 eS0T B R R A B R A A IS BT, 1997



750

[26]
[27]

[28
[29
[30
[31
[32

L e e

[33]
[34]
[35]
[36]

[37]

[38]
[39]

[40]
[41]

[42]
[43]
[44]

[45]

[46]

J. Lake Sci. (#1a445),2014,26(5)

PR M. SRR R A Wi T K AR AR R4 T, 1981, 7(3) :398-408.

HOHE K BRI KR WA B KR E [ F R WL Heah et Hacahi e 3C: 5 1 8. Jeat . 7t
20 R, 1986 147-157.

AR, TSRO ZE. AKAEA A4, 1955,2: 97-114.

S MR M. KIIRTRIES Y. R, 1983 ,6; 33-38.

FRUE, T4, W55 Rl YT 5L AR 9 DX R K B AR FR 28R, AR 28R, 2006,25(6) @ 550-553.

B BB P ROURHS I X IR D e S REE S5 ORI K AR AR 92 4, 2002,26 (2) :123-129.

E ok, REF, R MRS B R R RS R m H, BoR A 52 S AR, 2003, 15(4)
345-350.

BEIT, B, Z/NEE . R BE W A W e IR A NIk, 2007, (1)« 24-26.

Brooks JL, Dodson SI. Predation, body size, and composition of plankton. Science, 1965,150 (3692) .28-35.

Korponai J, Matyasl K, Paulovits G et al. The effect of different fish communities on the cladoceran plankton assemblages
of the Kis Balaton Reservoir, Hungary. Hydrobiologia,1997,360 (1/2/3) . 211-221.

Makarewicz JC. Trophic interactions: changes in phytoplankton community structure coinciding with alewife introduction.
Verh. Internat. Verein Limnology,2001,127 .1780-1786.

Xie P, Yang YF. Long-term changes of a copepod community (1957 — 1996) in a subtropical Chinese lake densely
stocked with planktivorous filter-feeding silver and bighead carp. Journal of Plankton Research, 2000,22(9) : 1757-1778.
fof R, ARZE T E . ATl R 2 A AR A K FC R AR A 5 ). S T E 4, 2009, (2) :143-150.
XA, S A R £ A R b A OLFAFAR e 7 A ML R B AT RN AT B R A 2 4R
2005, 32(4) : 471477.

Sommer U. Plankton ecology : Succession in plankton communities. Berlin: Springer-Verlag,1989.

Engelhardt KAM, Ritchie ME. Effects of macrophyte species richness on wetland ecosystem functioning and serveces. Na-
ture 2001 ,411 :687-689.

Jasser 1. The influence of macrophytes on a phytoplankton community in experimental conditions. Hydrobiologia ,1995 ,306 .
21-32.

Dai M, Ni LY, Xie P et al. Experimental studies on the effects of submersed macrophytes on the eutrophication of lake wa-
ter using large-sized enclosures. Acta Hydrobiologica Sinica,1999,23(2) :97-101.

B O B BRI 5 TR IS A LS8 A 5. WITAR: 1996, 8(H4F)) :17-24.

Sgndergaard M, Moss B. Impact of submerged macrophytes on phytoplankton in shallow freshwater lakes. In:Jeppesen E,
Sgndergaard M, Sondergarrd M eds. The structuring role of submerged macrophytes in lakes. New York: Springer,1998:
115-132.

Ogilvie BG, Mitchell SF. Does sediment resuspention have persistent effects on phytoplankton? Experimental studies in

three shallow lakes. Freshwater Biology,1998,40.51-63.



