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Abstract. Physiochemical conditions and macrozoobenthos in Lake Luoma were investigated monthly in 2014. The lake was divided
into three regions of the sand mining, the vegetation and the others according to its habitat conditions. Physiochemical parameters
and macrozoobenthic community structure were compared among the three regions. Water quality was evaluated based on the surface
water environmental quality standard (GB 3838-2002) , comprehensive trophic level index and biological indices. The depth of
sand mining area was significantly higher than that in the vegetation area, while the transparency was much lower than the other two
regions. The concentrations of total nitrogen, total phosphorus, nitrate and phosphate in the sand mining area were significantly
higher than those in the vegetation area, while the biodiversity indices of macrozoobenthos were significantly lower than the other
two regions. A total of 41 taxa were identified, including 8 species of Annelida, 15 species of Mollusca and 18 species of Arthropo-
da. Bellamya aeruginosa, Branchiura sowerbyi, Limnodrilus hoffmeister and Alocinma longicornis dominated the community with
high abundance and biomass. The annual average density and biomass of macrozoobenthos were 77.19+43.59 ind./m? and 37.62+

28.31 g/m?, respectively. Higher spatial heterogeneity was observed for the mean biomass than the mean density. The relative high
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mean biomass values were found in the littoral sampling sites while the relative low values in offshore sampling sites. It showed that
the lake was moderately polluted at a mesotrophic level. As an important water source and aquaculture site, more attention should
be paid on water environment protection in Lake Luoma.
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Fig.1 Location of sampling sites in Lake Luoma
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Tab.1 The evaluation standard of biological indices and comprehensive trophic level index

BPI 8% Shannon-Wiener 354X TLI( X)) 8%
<0.1 K&k <1.0 HEREE Y <30 HEESR
[0.1,0.5 ] MR TG [1.0,2.0] NG 3 [30,50] Hrp g
(0.5,3.0] Ky EEi5 g (2.0,3.0] WHRREIG YL (50,607 WREEE
(3.0,5.0] FHEETGY: >3.0 AILIG YL (60,70} PR E SR
>5.0 R E TG Y >70 N EE SR

2 #R

2.1 IEEFHES K REETEN

200 TR EFHE 3BT SD TN I POS P YR IEX 5 1% (P<0.05) , R0 FHIKR
JE4.93 m, B3 T X IR (P<0.01) 0 SD 5 AR T-HIBE X SURILA X B ( P<0.05 ) . A X B TN e JE
29 1.05 mg/L, R T SRAD IR AL X 48 ( P<0.05) , TDN Fl NO;-N ¥¢ & th 7 B 1 2K L ¥4 %, NH -N ¥
BERAIR, 3 N EPRTEAN[R] X IR A 5 TG 1855 25 5. TP AN TDP ¥ B 76 AN [] Xk R] 22 5 A8 i 2, {ELRE g X PO -P
YREE (1.96 /L) LT RAD K BURUEA X 50 ( P<0.05). COD,,, A1 Chl.a Vi BE2EAR [F] X 4807 22 K i 35 (3%
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Tab.2 Main water quality parameters of different regions in Lake Luoma

S8 KM X IH () TR X I (ny ) Hfls X3 (ny)
WD/m 4.93+1.92° 2.65+0.66" 3.45+1.81°
SD/m 0.64+0.27" 1.01x0.59* 1.03x0.70*
TN/ (mg/L) 1.42+0.67° 1.05+0.41° 1.24+0.52*
TDN/ (mg/L) 1.1920.62 0.82+0.44 1.02+0.55
TP/ (wg/L) 39.24+18.69 40.24%20.87 48.83+22.09
TDP/ (mg/L) 22.62+16.91 17.22+12.49 21.97+14.69
NH}-N/(mg/L) 0.17+0.12 0.12+0.13 0.15+0.16
NO;-N/(mg/L) 0.88+0.75 0.47+0.49 0.63+0.61
PO} -P/(pg/L) 3.43+2.81° 1.96+1.16" 3.35+4.16
COD,,,/(mg/L) 3.07+1.12 3.38+0.87 3.33£0.82
Chl.a/(pg/L) 7.70+5.91 7.28+7.10 8.00+6.68

# AR B AR A X 8] 2 B LU R % 255+ (P<0.05,n, = 12,0, =36,n,=72).

2.1.2 KSR K ESGA EFRIRERREBUE T IE R 45.62£4.37, T EFKF. KZEO9—11 7)) %
A EFREIECTER R, 0 50.13£3.30, b FREE EFRRE; HZFE(6—8 [,47.15£7.07) EFFE(3—5
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NH;-N TN .TP 1 COD,, {45 58 AL GB 3838 — 2002 A5k, TN AZPERT, 58 ik Fi g I ~ IV, 1
TN ZFKE NI ~ 45 VA, 0] TN 2 BEH B IR i iy S 25 e 4.
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Fig.2 Spatial-temporal pattern of comprehensive trophic level index in Lake Luoma
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Fig.3 Spatial patterns of average density and biomass of macrozoobenthos in Lake Luoma
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Tab.3 Species, density, biomass, frequency of occurrence and dominance index of macrozoobenthos in Lake Luoma

IR/ R L7 h

LU (ind./m?) (&/m?) HEEUE RS R
EEH Oligochaeta
KL Limnodrilus hoffmeisteri 8.28 0.006 0.325 0.035
B BIKL2Y| Limnodrilus grandisetosus 2.39 0.004 0.125 0.004
A Yy | Rhyacodrilus sinicus 0.53 0.004 0.058 <0.001
F GBI Branchiura sowerbyi 13.61 0.207 0.542 0.096
% E 4N Polychaeta
SEEEGT W)Y AE Nephtys oligobranchia 3.89 0.035 0.283 0.014
IR Potamilla acuminata 0.56 0.003 0.050 <0.001
124% Hirudinea
VEIEJE—Fh Helobdella sp. 0.11 <0.001 0.017 <0.001
& BT % Glossiphonia lata 0.22 0.001 0.017 <0.001
4 Crustacea
H AVBYF Macrobrachium nipponense 0.33 0.042 0.033 <0.001
A JEKAF Caridina nilotica gracilipes 0.06 0.006 0.008 <0.001
e KR Neocaridina denticulata sinensis 1.17 0.116 0.025 <0.001
EE H14M Insecta
SPIVEIC Chironomus plumosus 2.94 0.065 0.117 0.004
FRIGIIA L FEIL Cricotopus sylvestris 1.39 0.001 0.008 <0.001
B PR Im —Fl Cryptochironomus sp. 0.06 <0.001 0.017 <0.001
4k UFEUL Dicrotendipes pelochloris 0.83 <0.001 0.008 <0.001
B REREEIL Glyptotendipes pallens 0.94 <0.001 0.025 <0.001
7K M FE I Glyptotendipes tokunagai 0.44 <0.001 0.042 <0.001
Z /NI Microchironomus tabarui 5.39 0.002 0.167 0.012
A /INPEBL Microchironmus tener 0.06 <0.001 0.008 <0.001
INE L JRFRBL Polypedilum nubeculosum 0.06 <0.001 0.008 <0.001
FRIE 22 EFEIL Ploypedilum scalaenum 1.89 0.001 0.008 <0.001
LIRS Propsilocerus akamusi 1.39 0.015 0.083 0.001
R E K R BRI Tanypus chinensis 0.33 0.001 0.050 <0.001
{6 18R —Fl Calopterygidae sp. 0.44 0.006 0.017 <0.001
W& —Fh Coenagrion sp. 0.17 <0.001 0.008 <0.001
KIERL—F Macromiidae sp. 0.06 0.007 0.008 <0.001
554K Bivalvia
W Totk i Anodonta woodiana 0.11 0.038 0.017 <0.001
TR EE Lamprotula leai 0.06 0.013 0.008 <0.001
JERE A EE Lanceolaria grayana 0.22 4.945 0.033 <0.001
HHERR KR Novaculina chinensis 0.22 0.003 0.025 <0.001
IRIKFTIE Limnoperna fortunei 0.39 0.033 0.042 <0.001
8 B 2N Gastropoda
HFEIRIR Bellamya aeruginosa 16.89 29.035 0.483 0.106
o [ 7] [ Cipangopaludina chinensis 0.33 1.105 0.050 <0.001
T k&SI EE Semisulcospira cancelata 0.22 0.106 0.033 <0.001
IRITHR Bithynia fuchsiana 0.06 0.003 0.008 <0.001
KIBIR Parafossarulus eximius 0.83 0.497 0.025 <0.001
SRR Parafossarulus striatulus 1.33 0.222 0.092 0.002
K AR Alocinma longicornis 7.00 0.870 0.233 0.021
T[] i Hippeutis umbilicalis 0.28 0.001 0.017 <0.001
W E MR Radix swinhoei 0.83 0.088 0.033 <0.001
Be# N Radix lagotis 0.89 0.142 0.058 0.001

* USSR IS AETE IR i ORE SO RE S S8 (120) 1 LU M.
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Fig.4 Seasonal composition variation of average density and biomass of macrozoobenthos in Lake Luoma

2.2.3 SAMBAE U5 AW 45 M S Y Shannon-Wiener $8 507 {H N 0.87+0.29, F mi {E 1
IUFE S10 2ifor, eI BUAE S2 wifsi. Margalef F8ECT-HIE A 0.56+0.37 , 5 {8 1 BAE S10 547, Sl
PRAE S2 S . Pielou $8E0AS /0 F-1MH H 0.22+0.08,S10 St 15, S2 S Ak, 3 2 REVEFSBO7E A R X
B2 5 0 3, 220 b A 3 S 3 AR e DX Sl R G At DX Sy A S 2R MR B 3 3 TR AP XA (% 4).

R 4 9% EHIHIA ) DX SR S ) 2 AR R

Tab.4 Diversity index of macrozoobenthos of different regions in Lake Luoma

ZRETEFE R PRS- AR X3 (ny ) HABXIH (ny) P

Shannon-Wiener 1§ % 0.13+0.31> 0.87+0.55" 0.91+0.50* <0.001
Margalef $§%% 0.10+0.21> 0.57+0.35* 0.62+0.35* <0.001
Pielou $5%% 0.04+0.08" 0.24+0.15* 0.25+0.13% 0.006

* R R I K2 1 2 T HOARs AT 3595 5 (P<0.05 ,n, = 12,0, =361, = 72) .

2.2.4 KF A FIEH  Shannon-Wiener ZAEMEFS B 7R 9% T 5 45 A4 Wa ) 5 7K 5t Sy v i — 1 B 75 e 7K F | S2
FPLAY Shannon-Wiener ZFEHEFRECR 0.14, BEE T EETS Y BIE 1, 2R BOAL, 1R 7T B2 R D
XTI BT IR Y. BPT H8 80T 0.34~ 1.56 2 [A] P39 {H K 0.88+0.38, BRk S2 Fi1 S9 ASART 0.6( TS
Y oAb WS A T op BE TS YK AR YR BPT 35 BOTAN AR, 5% 251K R AL T 42 B — b BE 75 YLK S (&
5).

3 itit

3.1 RSB E S R E T T

JEAE S NS B0t 9% S i 0 T Hesim BRGNS B8ORS 4084k, 5 DRI WE S W Rt I kA= 784k. Drsl
R % TSI S EA T O A AT - 1976 AR AR Y B AR W) i 288.20 ~338.90 ¢/m’ 51997 42 90.60
g/m’ ;1998 42 86.00 g/m*, FiZshy 26 Fi; 2005 4y T & LK ELIE, A=W ik 571.10 g/m’ 52007 4F 114
2 RIS Ty RGE R RIHE 407 52011 AT 50 7% i 5 P b 0 hy 5 — {3, o & BT > . A YR O
LR IR ARSI 41 Fl ) AR 195 BEFAE AR ) 843 W) oN 77.19+43.59 ind./m* 1 37.62+28.31 ¢/m”. Hij 3
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Fig.5 Shannon-Wiener and BPI indices of the 10 sampling sites in Lake Luoma
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