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Dianchi Lake macroinvertebrate community succession
trends and retrogressive analysis
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2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Historical records and data from yield surveys conducted in 2009 and 2010 were used to investigate
macroinvertebrate community succession trends in Dianchi Lake. Species richness has declined from 57 in the 1980s to
32 in 2010, representing a species loss of 44%. Among the major benthic groups, the highest rate of loss was recorded for
mollusks (75%) and aquatic insects (39%). Surveys in 2009 and 2010 across the lake revealed that the total density was
1776 ind/m* comprising oligochaetes (1706 ind/m?) and chironomids (68 ind/m?). Over a nearly twenty-year span
(1992 — 2010), the density and biomass of oligochaetes first increased sharply (1992 — 2002) and then declined gradually
(2002 — 2010). Further, chironomids have decreased gradually while the proportion of abundant species has increased.
Limnodrilus hoffineisteri became the sole dominant species with an average relative abundance of 74.1%. Cosmopolitan
species, such as Einfeldia sp., disappeared across the lake; instead, tolerant species such as Chironomus plumosus, Ch.
attenuatus and Tanypus chinensis became the common. Mollusk community structure has become simpler and many
native species have gone extinct. Species of concern include Margarya melanioides, M. mondi, M. mansugi and
Cipangopaludina dianchiensis, all rated as critically endangered by the IUCN. We found that the Shannon-Wiener index
declined in Dianchi Lake, particularly in Caohai Lake, from 2.70 in the 1950s to 0.30 in 2009 and 2010. Species richness
and biodiversity was significantly negative correlated with total phosphorus and total nitrogen. Factors responsible for the
benthic community retrogression described here include habitat destruction, lowering of water quality, outbreaks of
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blue-green algae, extinction of submerged plants and lack of germplasm resources.

Key words: Dianchi Lake; Macroinvertebrate; Community succession; Retrogressive analysis
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B IRAGERE IR, KT EAW T G, RSk
RSV RKAER, B EE S FRIRE. N,
] S0 Lt 5 G v B A Ay 4 [ T VR BRI =) =
W7 Z— (Zhe, 2002). & &I A S PR
TR SR ZFEE (Gong et al, 2001) ; A HLYIMIHY
I FEOARL AR B X LEER Y — L
JEM I3 4i (Graneli & Solander, 1988), IT4F
K, EMCOREDFE K, VGRS T AR,
MEERGHIL T EHL. FEHOKHEIRIL S YR 2
FEPE 3 2K SO0 ) A RN, 0 22 K 1k T 8 Vit
ARKE T EEFR AR (Luo et al, 2006) o A AR
YEFAE 2009—2010 45X Yt A0 SR AR 2 ) (1) )
W Es I, 456 UUE IR B RE, b T A2
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1 WHRXIEHEER

T B G VP VLK &R, AL HE BOM RSN P 4y,
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km, ZRPGHR % 12.5 km, &% 2.44 km, WRELK
151.2 km, T EAR 298.4 km?, “F3J7KER 4.1 m,
KA 8 m, KHEEL 12.9 1451 J7K GERN 1
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Fig. 2 Comparison of species richness of macroinvertebrate

in Dianchi Lake across half a century
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AR (39%) o I T A7 A0 b 3 S F AR T V5 1) 55
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3.2 PUHIRE FEBRIFES N, d 20 L
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PIILAEI 10 i, oA gE J K 2245 4 4o e i, ~F
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AR = FE A 9.3%, 111 7 FG 2 i i 1) ~F- 240 A ) = 52
A 4.2% AE/KA B AL, SRR R SEHE i &,
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AP, 51A e R RR AL (Einfeldia sp.) A
JZ A o FEAR YR A R AW ) 2 o AR AR AT
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ARSI T, 20 tHad 70 EARFT 80 “EAR I
Fhgr = MR K, KAH 24 B (Zhang & Wu,
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ind/m’® fl 22.2 g/m?, Hirp SR8 8 A R
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Fig. 3 Comparison of abundance of main macroinvertebrate groups in Dianchi Lake across nearly twenty-year span
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W, S MREERAER KT LLR B bR AR SR A L
B, Wi HOR DL R, RIEEL (Melaniidae) 77
M Ay i O AR MR 31 (Zhang & Wu, 1983). 1982
—1983 F A LRI EIB K A S 57 R
(Wang, 1985). MIXIXKIAAE T LA H, HitLH
HESII R AL O A TIRRAR A  BR AR B ) R i
I 55 B, XU A FURE] 24 Bl FRSFIZE
B, Horh DU R, Bk B, YF2 R
K@ mw T, /£WIKS W H A E IR
(Macrobrachium nipponense) PIFEI. GUEIHAR
B A K X AR AR, SEBRRBUAKR, 1
AT I GRS . 1995 4E 11 I 75 b LR S AN
i 21 B, LIRS 4 Fh, WIS S P, K
S 12 B CREB A28 5E) |, Bk
PRI L AL B, 4B —1 (Luo et al,
2006) . 2001—2002 4 FHI 2 SEAR i 6 JCRFE
e mAa T g R, LRI 5 RO )R 13
B, IR s 2 B4 8 7 R, SRICRIZh L 4 )8 4
h, HFEs) 1 F (Wang et al, 2007)

PIFELN 20 tH20 40 FFARE] 80 AR A L 5
B — M RRE O fa s, AU RS R b A
2090 FEARAT 2002 52, FER AU A T 4,
PR S e . A A 20 4D 80 AFEARE
BUAEY PN ECA PRI 34, 5 BRI AT A 2 Bt /K it
20 40 80 AEAR LISRZEHEAL (Liu, 1999) , JEIh/K
IRBEIR A0 L D38 A P 22 K 1928 O 52 00 1) 2 A
[#a% (Luo et al, 2006). —RIEMISH L2 FENE S
MA(TNDL LM (TP) 2 AAHIC (Chen et al, 1980;
Gong, 2002) . I th2o %o it K AL TS MESh i
WL SRR, SEBRMYIF N A AR AR
B0, BN O — SRR S R, e HY K 2208
IE B 55 7K AR B B T RRIsORE ) RS n b,
AN HER T FRBCRHE R T — L
My, = BEAR 2R RR I A KRR, K
JERRISCAE o ARSI AN A B b, AR A
P NV R, s SRR A R MR e 1 J LA ol R
T [ FH R AL T AR RS

UT 20 A A A 2 1 0 3 S B OR,
SRR MY B S R 20 BT, s
BB RR, R ASCR} R R A e S —
WD A BEA T E S R R IR, SR
FERPRISORO A H T B RS [ R e 82 o JE 5 T
ST VR K IR JE AV TR AV 301 ) A 45 W) o T 2 (1) TR 3%

(Beisel et al, 1998), — &, MW E S
JER RS E ERA LS 2 A % V)X & (Barmuta,
1989; Quinn & Hickey, 1994). J& & [1G WL 1= 5ok
H TR s KEUK AR shi J bk At b, V8
TR K AEREPAE T 55 KRS I T e
AR . 2009—2010 — 4 [F1 RAFAR 0 & I 0 1)
JEVE FEN AN E SANURIIRR . AT
BD IR, SR S AN e K 0 i)
B HE L 4% (Sauter & Gude, 1996) , {HEHHL
o TR R A, RS R
F#% (Graneli & Solander, 1988). M #EICRF i 5 fE
JJEEE— 2 T Z A WLTG R BT, R A
VAU AL T AR AT, 10T AR TG AR IX A5
PR ARSI R, 5 AR e b B A AT T ) BRI A
T, ZHOPIERIANIE LI P55 11 12 M 0%, FRi
B RN ZEBIR BN LA, B AR 13 5 o ™
W, SEBIEBOME— I AR, W R i A
B, MBI PKG 5E 42 Pk (Famme & Knudsen,
1985; Milbrink, 1994).

42 KREEBEHENIFRHKE

421 CEBEREIR R AR AN SO N ET
T KR BIAAGAE R, RH P K A AR ) M B 2 A
FEEAE (Lietal, 2003) o VEibZd 70 FEAQ 1) «H
W3, 3 O M Bl B, AR sE gl
P A 3 FH A Y /K TR 2D 21.8 km . 80 4EAR AT 90
SR EMABSE T 124 km KB, MH
ANV R AR RS 5%, R R T
WA A 2R, — B, W EAE)
WK A B I 2 A . BUAE = R A
(Chen et al, 1980) o /a7 A 7K i A= 25 A2 &y (1Y)
—FhRA, RARMAR R AE S R R LK EES R
GEZ AL E A (Yin, 1995) , P2 N5
T, e ek Dl s i A E S RE 2
o VHINEEATY 1) Dy Al 2 BRI R W K A B A A AR
WIEARA R AR TR, R ACH 5 N BE R U Bh
T RGPS (Zhao et al, 2008) &

422 JKFOBAL Bl AN A RN A )
PR, T R R TR K R AR 6 5 7K DL
R BTN E . ST K HEA A1 T
K B BT, KINReHEAE K (Liu, 1997) .
BRI TR, JUH R EBERR L, A2 i
LR SET m TIE 6 £, MSBHET & T 1.6 £
2o R AR RE R K A . B
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JEAT S AT = A2 B W 52 M (Lair et al, 1998).
AL 43 A7 A 3 B KM AR B ) 1) 22 P S K A
R BB R OHSE . RIRWIT 20—30 4
T AR VS KA RIUR TRV IR 50, JEAT 214
M 113 gk s 26 Ffr, Horh LB H AR R ) P
(R 2 BB, T 7 T 7K 2205 P 3 P S IR PR 4 K 1)
¥4 (Gong, 2002).
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A RHCR IR W AR A A, KIS IR
I ) L IR <], AR A T A2 ™ EE AR
bR QN TRAIL il o o1 1 N 7 1 1 MR 4
AbAE R S R VO RN o RS AR 1 B R R
F I RO SR SR A R A E T R
Uf 444 (Fang, 2010) o W0 R AL AERRAT KA
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B, IO T, K Y AR SRR P A TG
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YIBR T S P AMR A o

424 JKEHMEE EANKEEERE TP
WA H 2 ———DUKMYIRE T KA RS R
VRGN R E, S INK AR A 2 R, Pk,
Rng kARG P, A R 7K it (Zhao et al,
2006). 1 20 2l 60 FFAX, EIMPUKHIIRZ, H
Hh 56 5 B K R SRRV Eh R IR TSR I
RV . BONIR SRR PP S5 1, A
FE ) 70% LA 1 (Qu & Li, 1983). M % T 1996 4E, #E
T g R R AL RDE fh, SRR (A8 35 R g2
e FoERSE D4k, RTINS X ERR .
FLRE TR KT PRERE (Yu et al, 2000). I
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Appendix 1 List of macroinvertebrate occurred in Dianchi Lake
1976-1979 1982-1983 2001-2002 2009-2010
2 kL7 1] Annelida
WELN Hirudinea
ARk Whitmania pigra + + +
i B I Glossiphonia lata +
WAOTEIE G. weberi +
KEHN Oligochaeta
iAo Lumbsriculidae
Aty 5] Lumbriculus variegatus +
Ali 2z Ak Naididae
it it Dero digitata +
WIE B —Ff Pristina sp. +
ek Tubificidae
Z B K Aulodrilus pluriseta +
i [ 2 ] Branchiura sowerbyi + + + +
EI SN Ilyodrilus templetoni +
B HY K 22 0] Limnodrilus hoffmeisteri + + +
e PLAF K 22 ] L. claparedianus + +
FL Rk 210 L. grandisetosus +
SURFIT K 22,15 L. udekemianus + +
Fiit 7K 22 ] L. helveticus +
H PR 5 Patamothrix bedoti +
1F B Tubifex tubifex T "
W] Arthropoda
F5ed Crustacea
A LKA Caridina niloticagracilipes +
FAHIF Macrobrachium nipponense + + + +
F5 0 IR Palaemon modestus + +
BRESUIS IS Palaemonetes sinensis + +
BHRA Insecta
it v Belostomatidae
IRt Sphaeroderma japonicum + + +
FH B Belostoma deyrollii +
IR Chironomidae
RS Chironomus plumosus + + +
AR AL Ch. attenuatus T +
I RS Ch. lugubris +
KU A5 — T Dicrotendipes sp. +
S I A5 Einfeldia insolita +
Aot eS8 7 Glypotendipes lobiferus + +
NREASL— T Microchironomus sp. +
H SRR —F Orthocladius sp. +
JOA B A — P Paratanytarsus sp. 4
FELUHTFRFRIL Procladius choreus + +

(to be continued)
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(continued)
1976-1979 1982-1983 2001-2002 2009-2010
%2 RIS Fh Polypedilum sp. +
K HR s — Tanypus concavus 4
KRR —Fh T. stellatus +
EMEER L 0 T. chinensis ¥ +
Ly Coenagrionidae
AR AE Lestes sp. +
RER Corixidae
AN R Corixa substriata +
Akl Sigara sbustriata +
AP Dytiscidae
57 Cybister tnpunclatus +
T C. sp. + +
= AR C. tripunctatus +
BIER Gerridae
K Gorris sp. + + +
HHF Gyrinidae
K& Dineutus orientalis +
KERE Haliplidae
/NSK K H Haliplus sauteri +
JKH Haliplus sp. +
GRTETHAR Haliplus ovalis +
K df Hydrophilidae
KL Hydrophilus acuminatus + +
LiE ) Libellulidae
U A Crocothemis sp. + +
IRiRA Lycosidae
IKAR Ik Pirata sp. +
IRAER} Nepidae
Kz Kanatra chinensis +
ZLARAE Laccotrephes japonensis + +
LS Ranatra braehyusa +
eisRE Notonectidae
FABE R Notonecta triguttata + +
BRER Potamonidae
BSAERES Endymion parapotamon + +
ALY Mollusca
WA Lamellibranchia
WA Cobiculidae
TR Cobicula fluminea + +
PULYEY C. largillierti + +
VEHL C. fenouilliana +
R Unionidae
PP Anodonta woodiana woodiana + +
A1 1 G A e A. woodiana pacifica + +

(to be continued)
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(continued)
1976-1979 1982-1983 2001-2002 2009-2010
WRIE T £ TG Vi e A. woodiana elliptica +
JE A e — Anodonta sp. + +
BER Gastropoda
i35 29 58 Lymnacidae
WA 2 iR Radix swinhoe + +
PR R. yunnanensis + +
HE MZ R. auricularia + +
GUE Mg R. ovata n
HEy MR R. plicatula ¥
BAER Melaniidae
2 N L) Semisulcospira dulcis + +
bish AL S S. iuflata + +
ARAER V) I S. lauta i 4
SV b S. sp. +
REERR Planorbidae
™ i i Cyraulus convexiusculus +
NS Hippeutis umbilicalis +
il 728 Pleuroceridae
VA Hhdg—Fp Paludomus sp. +
AR Vivparidae
VR [ FH U Cipangopaludina dianchiensis +
2l [H i G. chinensis + +
HprA [ R G. cathayensis + +
JEZIHK [ P G. ampullacea + +
BRIF HTHZ G. ampulliformis +
W Margarya melanioides + + + +
2[R W M. argarya mondi + + +
IR M. mansugi +
IR i M. elongata +
FL TG0 Wi M. tropidophora +
LR IZ Parafossarulus striatuaus +

“+7 R B AT (occured taxa) o
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