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Chironomid Larva Community and Indication to Eutrophication Progress
in Lake Nansi, Shandong, China’

SHU Fengyue™, KONG Liang, WANG Saidi & ZI Fangfang

(Shandong Key Laboratory of Wetland Ecology and Environment Conservation of Lake Nansi, Qufu Normal University, Qufu 273165, Shandong, China)

Amm Seasonal variance of community structures of chironomid larvae was studied in the shallow eutrophic Lake Nansi
from July 2010 to April 2011. A total of 12 taxa of chironomid larvae were captured in this survey. The larval density and
biomass for the entire lake were (861x701) ind/m” and (6.39+5.12) g/m’, respectively. The dominant species were Propsilocerusi
akamusi and Chironomus plumosus, which constituted 97.1% and 99.1% of total chironomid density and biomass, but the larval
density and biomass of P. akamusi were 18.5 times and 10.7 times those of C. plumosus. Furthermore, P. akamusi distributed
in the Upper Lakes were with high densities, while C. p/lumosus larvae showed very low densities at all stations. The present
and previous data of the density and species composition of chironomid larvae in Lake Nansi were compared, and it was found
that the larval density had gradually increased from 88 ind/m” in 1980’s to 861 ind/m” in 2010-2011; the predominant species
in this lake seemed to have changed from C. plumosus in 1980’s to P. akamusi in 2010-2011, in particularly, larval density of P.
akamusi has greatly increased, which indicated that eutrophic conditions were aggravated in the lake. Fig 3, Tab 5, Ref 27
[&mﬁb chironomid larva; Propsilocerusi akamusi; Chironomus plumosus, community structure; eutrophication; Lake
Nansi
CLC Q178.51'3 : X824

FE W4 R WA R W Z W 0 A R 4y, HETCA b, i HAME )Tz, JLF R BT IR KKK, FEIROKAE S R
P24 147Rp0Y, OB A AR 7 IR M S P BB A S0% L G i W 50 4 RN RE e T 3h ol BRI R R g R W,
Wi H 9 Received: 2012-02-08 1257 HHI Accepted: 2012-03-20 PRI B Wy R 2E L R NS KA i BEAR PR (ke
*E G M7 “948” T (2012-4-73) | 1148 & T il 7 W pH, WA IR BTR AL AR AE RS ) &
JEAREIH (XJ200920) % Supported by the “948” Program of the PIA B Ry, B o4 TR R ZE AT H A8 T2 K RE
State Forestry Administration of China (No. 2012-4-73), the Program of /ﬁl\[(yﬂ whn 6}%[8]$D#{?ﬁﬂ bzl %fl}?{l%. H B P 7 B i 4 o A
Shandong Provincial Education Department and the Program of Qufu X

P GRS Bk A - 5 T 9 2K TR I
Normal University (No. XJ200920) A2EJ7 I 2 B S AR s b, Bl RO K B
= HIfEH Corresponding author (E-mail: shfyue01@163.com) 7 /12,




@ L2 T U 4y ERR 9 45 ) S R B B SR AL i AR AR R 1Y)

T VU 3 2 [ 6 7 d R B K, T B I 2 7 7K L
AR T 0 R WA RN A K G GE R BUR B LS
T DX AR 25 3 GE RO e R DA OG , T HLSC 28 3 i K K B2
2P HE EH2Z80E LR, MUK BUE ARG, B
PR FEAS W I T, T 7K BT A BSOS 6K X RV Bl L TR
Z 0 500, T BRIl i O AR T AR SCHGE TR 3
i U0 4y SRR v 4 R B I s AR AR S, O LA S
FHECER, TS T 1 DU )4 )y HL B 2 T80 9 B 35 22 1 1) 8
e, LAY g i D380 7K PRI 14 M 0005 P A0 2 (3t RE il R

11 AR

T DU R BH . R BE T L L 38 RD £ Ll AL e e A
T RGN B SFR, AL T IR VI R (116°34°-117°21°E,
34°27°-35°20'N) , A ZY1 266 km*, Bk 126 km, Z 7 58
5-10 km, V4K B 1.5 m. 19604F 76 W 1 a2 i — 2R R 41, 3
A6 g, BTG hF . BE VU WA A B A B T 53 4%,
HA305&E A LR, 235 AT, Bifkm 31 700

km?.

1.2 HRIgE
F20104E7H . 104 F12H LK 201 14E 4 H X 55 U 51 i i
YIHEAT T A WS B 18 Rk, HrP g BHW . g

T80 R L LA 5 18 AR, ULl i B e AT (L) .
1.3 #5733k

130 BUEFME KRR P0G R, K IR A
TR i S RV N (810A) M5, pHAT AR BE 11 (410A) W %E
HL SR L SR (HT 933301) Yl , 5 W1 BE (SD) i ] s
FIE, B (TN) SR F 8 o 60 2 27 TH 752 00 4 6k B
e, S (TP) SR HH I B B2 9 A 40 IR 2 43 DG BE vk, 4
FaR A BE . L4 B8RRI (TSD B35
WM bRES B CREBN & &R L) "

132 HSRE PRI s R AE (8 F1/16 m2 M 45 A 2k,
KU, VEFEZR60 B /5 ~F i 4 i i Uk J5 78 i) B R An AR
b, FH10%fR /R Do MRl a2 Jo 78 S0 30 E b A7 5 8 | T BRI AR
T, SR 5 5 A R R IS4y B R AR ) . BRI 2 AT
JHUE AR T W iR 2 oK 4y, S8 5 FHLF R CRS 2 0.0001
g) FRi. 32 W04l H A P2 5 1 2 IERH 56 Sk,

2.1 EEIFE

UL BT W0 X 45 F IR B S B AFE I (E. RS &
BIRIRSHREC(TSD MiEMrbr "™, IR 1ATLIE H, B P
AR A FEERARE, H, EHERRN S &R
BT HEWIX, b TP a2, I P AR b T
EE g, A ETSHE B B b B8 IR I B, ol

1o
le
20 i
(] l. U ) 231 Second Dam
4, 1" 12
4 G )
3@, [ ]
g W) 9 8
“r@ S 6® 70 M . 130 13 ®
i ‘ B 17
50 ake Zhaoyang Lake Weishan
s L
15®
N i
L 20 km \ 16 @

T g VU IR AE 5 Y S0 A1

Fig. 1 Sampling stations in Lake Nansi
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Table 1 Annual means (x-+s) of physico-chemical parameters in research regions

Z# Parameter FAPH Lake Nanyang  HHBHI Lake Zhaoyang Jfiil1j5) Lake Dushan f#lii# Lake Weishan 4:ii*F¥) Mean

K& Water depth (/m) 1.9+0.7 23407 2.341.0 1.9+0.3 21207
iEHHfE Transparency (7/m) 0.840.6 0.7£0.5 1.0£0.8 0.8+0.3 0.8+0.5
JKili Water temperature (6/°C) 15.6+10.7 15.149.6 15.6+10.0 16.2+9.7 15.7+9.8
Y2l Mud temperature (6/°C) 15.149.2 15.0+9.2 15.1+8.9 15.448.1 15.2+8.6
Vif#4E, Dissolved oxygen (p/mg L™) 11.9£2.4 10.3£2.1 10.6+3.3 10.6+2.4 10.8+2.6
pH (25 C) 8.4£0.5 8.4£0.5 8.4+0.6 8.6+£0.5 8.4+0.5
1 5% Electrical conductivity («/uS cm?) 1415.2+373.1 1257.8+186.3 1158.3+157.5 1093.4+71.3 1215.84242.5
A% TN (p/mg LY 3.830+1.030 2.160+0.903 2.106+0.821 2.453+1.107 2.617£1.176
M TP (p/mg LY 0.192+0.141 0.121+0.084 0.081+0.056 0.067+0.042 0.110+0.096
H-4%2 Chlorophyll (p/mg L") 0.073+0.069 0.049+0.057 0.031+0.037 0.019+0.013 0.041£0.050
TSI 65.3+11.9 59.7+11.1 54.9+10.7 53.8+7.0 57.9+10.8
NSS4 Chin J Appl Environ Biol http://www.cibj.com/
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Table 2 Taxonomic composition of larval chironomids in
research regions
FARHW]  HERHT Al ol
Lake Lake Lake Lake
Nanyang Zhaoyang Dushan Weishan

[LES

Taxa

PRI P AL Chironominae

SPIBRAL Chironomus plumosus + &
FRISC Chironomus sp. +
/NRRI Microchironomus sp. + +
SHAGERPELL Einfeldia sp. T
WHEAL Endochironomus sp. +
HEBPRIC Glyptotendipes sp. + +
M SRAERRUL Goeldichironomus sp. + +
ZXHRUL Dicrotendipes sp. +
KERRIOEEL Tanypodinae
KRR Tanypus sp. + 4 +
HIRFRIL Procladius sp. +
HIEIEFR Othocladiinae
LT ARIIFR I Propsilqcerusi . . . .
akamusi
IRRIRIL Cricotopus sp. + +
23 WEE

¥ VU ) 425 A0 &)y SR8 4 A S350 % B 5 (861+701) ind/m”, AT
P ) 0 0 (6.39+5.12) g/m’. fle 1Lt 8 050 & 1 5 3 A )
AR TR R A L (3235 P<<0.01), TS
SHEZNEEMAYRNZESREE (£3; P>0.05).
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Fig. 2 Seasonal change in density (D, n/ind m”, ) and biomass
(B, p/g m”, @) of chironomids in Lake Nansi
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Fig. 3 Horizontal distribution of the densities (n/ind m™) of Propsilocerusi akamusi (A) and Chironomus plumosus (B) in Lake Nansi
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Table 3 Mean densities (D, x+s) and mean biomasses (B, x+s) of larval chironomids in research regions

2 F4FH# Lake Nanyang HHFH Lake Zhaoyang Miili3 Lake Dushan il Lake Wishan
Taxa D B D B D B D B

FRINZH Chironomidae (total) 1468+826 9.39+4.32 1024+630 8.52+4.94 1061+421 7.30+6.20 2154259 2.38+3.08
ZL#RZ1 Propsilocerusi akamusi 14311834 9.13+4.43 9924651 8.36+5.06 1010+416 6.98+6.04 97+202 1.04+2.04
PRI Chironomus plumosus 21+4 0.23+0.10 11+17 0.11+0.21 26+27 0.23+0.26 91+183 1.26+2.66
KR FEWOEFR} Tanypodinae 6+8 0.0240.03 16+27 0.04+0.07 1020 0.03+0.07 6+7 0.010.01
He B Others 10£10 0.01+0.01 5+5 0.01+0.01 16£18 0.06+0.07 21417 0.07+0.10
4 FAMHENARMBHEFEE (D) FiEE (B) EHER
Table 4 Seasonal changes in density (D) and biomass (B) of dominant chironomid species in Lake Nansi
Fhk %2 Spring 22 Summer #Z Autumn A7 Winter
e D B D B D B D B
PRI Chironomus plumosus 66(9.0%)  1.08(17.9%) 24(46.6%) 0.25(70.4%) 5(1.5%) 0.03(0.8%) 76(3.3%) 0.81(5.5%)

LLARZFRIL Propsilocerusi akamusi 631(86.1%) 4.87(80.9%)  8(15.5%) 0.08(21.9%) 339(97.2%) 4.44(99.2%) 2203(95.3%) 13.76(93.5%)
KPR Tanypus sp. 4(8.6%)  0.005(1.3%)
FRIC Chironomus sp. 6(12.1%)  0.02(5.1%)
TWUINFRISC Microchironomus sp. 7(13.8%)  0.003(0.8%)

S R RN IR BE R AE Y Br 5 AL The values in parenthesis show the percentage of density and biomass of the taxa
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Table 5 Changes in environmental factors and chironomid fauna in Lake Nansi

S8 1983- 1987-1988!"“! 2010-2011
Parameter 1984 4%# Upper Lake 2% LowerLake “F#J Mean 2%l Upper Lake 2% LowerLake “F3J Mean

855 A+ Environmental factor

AA TN (p/mg LY 0.825 2.837 1.995 2.416 2.699 2.453 2617
B TP (p/mg L) 0.018 0.293 0.117 0.205 0.131 0.067 0.110
H4#2 Chlorophyll (p/ug L™) - - 2.8 51.0 19.0 41.0
U4 HL Chironomids larva

¥ Species number 6 - 11 10 9 12
%1% Density (n/ind m”) 88 81 341 1184 215 861
W& Biomass (p/g m?) 0.7 - = 8.4 2.38 6.39

LLARZFEAL, PRI

ft#F Dominant species =

PRI Chironomus plumosus

Propsilocerusi akamusi, Chironomus plumosus

“ i “ No record
AR B 0 R W IT R, KT T i Y, #2011
A KR S & B D T46%, 1B RAE & B R Mg A T
(5) . B m S F7 K VO W9 425 A0 &)y s 0 B 5 22 B i 34
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