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PrAe S BE (A/m®) FIAE Y it (g/m’) o S A A en W5 i Bl AMARL N D Bir A P A
RICHA PRA AT S (ERAFEFE,2010) . (KBS MBI,
R IR RSB ARE K 1.3.2 KR A S FIFHN Shannon-Wiener A

T KR K53 A 7 B R A - B4 $8 % ( Shannon-Wiener et al ,1949) .
- H' = _é‘lP’ In P;; P,= n/N
s - o en, Rl RAAREL, N O RETS AR
B, WA BAMEE, P, R TR @ AR TE 2R
n P HER.
o' : Margalef ¥ Fh F & 5% ( Margalef , 1951 ) ;
AE. DR dy;,=(8S-1)/In N
w-ex___ TN RREAR A, S AR e R A
B . S
o X  EAA
— WO Pielou Y fp34 5] BEF5 8 ( Pielou,1975) ;
AL 1:50 000 J=H'n S
E1 SHRESS% FH  H' A Shannon-Wiener 224584850, S I kE
Fig.1 Location of sampling sites i IR R RSB
in Jianhu Lake H: )35 %0 ( BI) ( Graca & Coimbra,1998) .
1.3 HiRS Bl = ¥s, xn/N
131 At E o HERF 0 E R e, F RSP AHRL R IRIME , n, S BEFNA:
McNaughton fE#JEFEEL(Y) , Y > 0. 02 HEMILE Bymg MR, N WkES PR Bl & 2B 48 Bl
ot (VL B BEANE I 5 ,2002) o AT LK RSN PR L3 1, F2 5040 HUE oK K
Y=(n/N) xf, Jor R LA 2 ( FRASE,2011)
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Tab.1 Water quality rating criteria based on biological indices

ER7Ei | NG I zT5 Y I+ e e VG g
Fde — RAFEE(H") >3 2~3 1~2 0-~1 0
Margale 5 EE50(dy,) >3.5 2~3.5 1~2 0~1 0
WA REdeE(J) >0.8 0.5~0.8 0.3~0.5 0~0.3 -
YIS E( B >4 3~4 2~3 1~2 0~1

x2 ERHHRBRKFKRRSHE

Tab.2 Water quality grade as indicated by different species of Chironomid larvae

KA HAE R (R ) Wi
USRI UL B ORI R U IR B SE A PR B UL AR AL B S AR SRR LR
WP B TR RS 5 T KBRS SR L
SRR B LR AR 0 G BEIKIR A LR 1A 98 0SB IR B LR ML SR B

I PRI A AR I SRS FRASC | PP MR (] B RS | B BRI R AR I MR
g v Vi R v QY DI JANE £ v QN BN N S L I ERS 1 1 QO S BT R S R e N 3
IS0 A R A0 U B S R A0 /NS R R R BRI A B B A B R R 5 R
I\ HI SRR A SRR IR FRI( FBAY) RIBI R F4y) (R, BRI 2
\ AR IR H8 I = PR 8 I PRR I 1
) z® P —Fh ( Procladius sp. ) I JEFEBE A Fj ( Ta-

nypu ssp. A) . & HFEW( Chironomus pallidivittatus ) |
2.1 EswshHpyEAERR HrAEEE IS ( Chironomus sinicus ) 1% i & W ( Chirono-

Fh % F P2 IR} ( Chironomidae ) 4 H 6 J& .13 mus riparius ) | =- £ 7% W ( Chironomus salinarius ) | /)N
b, 20 5 R A6 BCRT R FE WL ( Procladius choreus) FT9E 222 JEFEWL( Polypedilum nubeculosum ) (3 Jf 5¢ £ J&
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PRI ( Polypedilum paraviceps ) | %% J& 7 i — Fift ( Poly-
pedilum sp. ) BRI HE R ( Orthocladius thieneman-
ni) H AR ( Orthocladius sp. ) IR RFELE B
F1 ( Zalutschia sp. B)

2.2 KBF

XA ) 2 25 SRAE R ER5 0 A 2R B, &390 1
B0y R Do DAy v A BRI B ARSI S B
M LR 3) .

R3 TRAEFNEREAHREM

Tab.3 Dominant species for each sampling site and season
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R . R R AR ER N S BT
G * LTS S AR FEAL LT
Ay - LA BRI /N AR AR
. . i INE SR B £ L4
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o BEHRE PR PRI S R
B N 2% o IS PR _ N - =
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INF SR RV IE 2 R 0 i T
b R N R BRI —F BRI THER
. ) i T A
% G 2R TELURT SR I
Bp GRS KRR A . . SR TEECHT SR
. i R IS R L5 AR R
A AR B LR S AR SR N 2 T
G SR R TR - SR R TR SR R TR
o o - A R
A 2k 2x b7 Ao
H HIAETE I AESUHT S PRI TEBCHT S PRI HAESE I SERL BB IR
I BT R R £ A LA
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HAMEAE 170 em LA BKE. /TR BB —FhF T H
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Tab.4 Density and inhabiting water depth of different

chironomid larvae species in Jianhu Lake

. RAS SZAA DAY SZAA s ;)‘12:/

SMAE 1P AT H A, AP0 T BK R I R, y 3233 i R TR AR
cm, ZRFEE—F 3 MAE B, By (GO T KR TEBCRT AR 80 ~420 200.3 96.0
430 Y0 B AL 20 R 28 B2 850 ], 1S 247 7K PR A S i) 170 ~400  323.3 64.0
= o KRIEWUR AR 28 ~100 64.0 16.0

) s :

INAZRPEWER E,. E, H AT G40, AR A A %0 - 420 8. 60.0
HorAn WIER 2 R E,. B, JHT 5 A, INE L AR 80 ~ 170 120.0 256.0
G s5AN, R4 A A, 3X 2 P OK IR A i MSERZ LR 80 ~170 131.3 86.0
. T b e R 28 ~420 185.5 93.9
Rl — 35, (HAOLE 28 22 I R M0 - Y K RIS = B . 20 - 520 oh 7 2459
PRI B, F1 G sS8h , R 45 XA oA, rh AR R I VR I 80 ~520 149.5 188.9
TERAREE S o3 A0, N T FR S IR R I bR Eéiﬁfﬂﬁ 80 ~170 130.0 64.0
N ey - 2 SR — 80 ~250 140.0 48.0
IS oA K GRIE R R ), 3 43 A K R R B MR WAL BUR B f 160 160.0 64.0

TFRIC > 1 FHRI > R, FFIRE RS 2.4 B4 HNGEENSH

1E B D E, .G N F 3, 0 A0 MK RTE BB . 1%
TLREISC B AR I B R AR I IR SRR IR B A
FIH LR BUR A Bl R ERIERFE , HAEAS SR AL
B KEREBUR A R A P ROK TR b 4%
4y UK 3 AT KRS R B DL LR 4

EEA Qo) I S I O I s S
(858.091 4~/m*) > #kZ= (164. 545 A~/m*) > H
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P R A F (1574 yn’) > K F
(2.008 ¢/m’) > H & (1. 936 g/m*) > fk =&
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(1.245 g/m*) , W] WA BRI BRI Z .
Ho B2 G iy 55 gl B B AR W 2 0 f
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AR =2 % 5 G i iy AR W sy, LU By,
Ay FIF 25, 5X 4 AP 34E Y 5 2. 763 g/m’,
RTFRWKEF AR, &% G RA#ELg) R
R R, U DO X 2 D R B
3176 A/m? K F 4 25 4 25 % B 5 AR i 0
WML G &, R T A& E PR EY R, &%
INRAE FACR IR FR I A 2L, S DU Z= 2% KA A
PRI Ay 0 85 B FIAE M) R L AR 5 o
2.5 SEELIA XK KRB IS RER

% A Shannon-Wiener 35 %% . Margalef ¥ i 32 &
JEFRA Pielou YT ¥ 5 B2 418 B A= W) 45 £ (BL) X

SN ATV, PN AR LK 6 ~ 9.
FLOEFR A, RAME, ), ZFEM B, E, E, f1G
BRI By WK BRI B, T 4545 T
TR ALK B AT A R AT LA Y

M6 AT T A, mONTE - REIGY,
D N - g he K G - R EG R, G SO
- HIGY, HR& A - SR R R S
UMK BN - FI54L

MFET RTLEL, 5 B, A - 2 HI5 5, D
RO - e RB GO - 5T LR
R ZSIK T - Eis g,

MRS ATLUE Bk F D s - P53, G
RO - TG, AR O - G 2R
MRS - EIGH

MFEO LB, A5 A, NE - PHI5H,D
G miihe - B ge, R & nidy o - ®ig,
AN AT FRIWIK IO - Eish, ZRE%/5
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Tab.5 Seasonal density and biomass of chironomid larvae at each sampling site of Jianhu Lake
x HE LES ®E %%
B R/ AW/ w/ A=W/ w/ A=W/ w/ AW/
A A em? g-m”’ A em? g-m”’ A em? g -m”’ A m? g-m”’
Ay 0 0 272 0. 806 160 0.574 16 0.428
Ay 16 0.014 160 3.121 352 2.207 288 3.357
By 16 0.014 48 0. 144 320 3.234 704 3.797
B 48 0.498 0 0 336 0.361 192 2.653
D 558 1.419 496 3.194 16 0.038 1056 14.325
By 48 0.065 0 0 0 0 224 1.124
Ex 0 0 0 0 178 0.31 320 2.003
F 32 0.076 256 3.223 96 1.723 560 6.037
G 896 19.515 0 0 208 3.889 5296 135.649
H 48 0.075 64 0.192 48 0.455 624 3.476
1 144 0.412 400 10.619 96 0.902 159 0.307

F6 SIMEEZRERKRITMN

Tab.6 Water quality assessment based on the spring biological index at each sampling site in Jianhu Lake

SRR H' dy J BI LEATEMY
Ay - - - - -
Ay 0/V 2% 0/V 2 0/IV 1.00/V 2 - eEG Y
By 0/V 2 0/V 2 0/ 2.00/111 2§ th— FE Y
B, 0.63/1V 2 0.26/1V 2 0.48/1M 2 2.00/1I1 2 - EyG Y
D 1.57/111 2% 1 11/10 2% 0.76/ 11 2 2.03/111 2% g - thig Yy
Ey 0.63/1V 2 0.26/1V 2% 0.32/1M2% 1.33/IV 2 - G
E. - - - - -
F 0/V 3% 0/V 2% 0/V 2 2.00/111 2 - EER G Y
G 1.03/10 2 0.44/1V 2 0.74/ 11 2% 1.95/1V 2 - HGYL
H 0.63/1V 2 0.26/1V 2 0.48/111 2 1.33/1V 2% - EG Y
1 0.63/IV 2% 0.20/1V 2% 0.41/1 2% 2. 00/ 2% - Y
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Tab.7 Water quality assessment based on the summer biological index at each sampling site in Jianhu Lake

SRR H' dy J BI LTI
Ay 0.22/1V 2% 0.18/1V 2% 0.32/1M2& 2.00/101 2§ - 5y
Ay 1.02/111 2% 0.39/1V 2% 0.46/1M2& 1.80/1V 2% - G Y
By 0/V 2% 0/V 2k 0/IV3& 2/101 2% th— G
B, - - - - -

D 1.73/111 2 1.33/11 2% 0.62/113% 2.39/111 2% - g gy
Egs - - - - -
E, - - - - -

F 1.36/111 35 0.72/1V 2% 0.49/12% 2. 00/111 2& - Fy5 YL
G _ - _ - _

H 0/V 2k 0/V 2k 0/IV3& 2.00/111 2& - Fy5 YL
I 0.43/1V 2% 0.17/1V 2% 0.42/M 3 1.84/1V 2% - 5y

Tab.8 Water quality assessment based on the autumn biological index at each

®8 GIMMFZRE KN

sampling site in Jianhu Lake

RS w A I BI GBI
Ay 1.19/111 2% 0.59/1V 2% 0.46/111 2% 1.50/1V 2§ - FG YL
A, 1.28/111 2% 0.51/1V 2% 0.42/111 2% 1.64/1V 2% - FG Y
By 1.23/111 2% 0.52/1V 2% 0.39/111 2% 1.30/1V 2% - F G Y
B, 1.01/111 2§ 0.34/1V 2% 0.42/111 2% 2.57/11 2% - Fiy5 YL

D 0/V 3% 0/V 3% 0/IV3 3.00/11 3% % — U S Y
E - - - - -
i
Ex 0.65/1V 2% 0.19/1V 2% 0.44/111 2% 2.28/11 2% - Fy5 YL
F 0.63/1V 2% 0.22/1V 2% 0.41/111 2% 2.00/111 2& - G
G 1.09/111 2§ 0.37/1V 2% 0.79/11 2% 1.38/1V 2% By
H 0.63/1V 2% 0.26/1V 2% 0.41/111 2% 1.30/1V 2% - G
1 0.63/1V 2% 0.22/1V 2% 0.46/111 2% 1.33/1V 2% - Fiy5 Y

x99 WMZFERERKBRITM

Tab.9 Water quality assessment based on the winter biological index at each sampling site in Jianhu Lake

SRRE S H' dy J BI ZEATE
Ay 0/V 2k 0/V 2% 0/IVZ& 1/V 2% - CEH Y
Ay 1.08/11I 2& 0.35/1V 2% 0.48/111 2% 1.61/1V 2% W - g Y
By 1.57/111 2% 0.61/1V 2% 0.48/111 2% 1.95/1V 2% Ho- E 5 Y
B, 1.01/10 2 0.38/1V 2% 0.42/111 2% 1.50/1V 2% - E Y

D 1.27/1101 2% 0.86/1V 2% 0.65/112% 1.23/1V 2% L
Ey 0.89/1V 2% 0.37/1V 2% 0.41/111 2% 1.21/1V 2% - E Y
E. 0.80/1V 2% 0.35/1V 2% 0.33/111 2% 1.10/1V 2% - E Y

F 1.27/110 2% 0.63/1V 2% 0.49/111 2% 2.00/111 2 - E 5

G 0.88/1V 2% 0.47/1V 2% 0.55/112% 1.56/1V 2% % — HEG YL

H 0.75/1V 2% 0.47/1V 2% 0.44/111 2% 1.97/1V 2% - E 5 Y

1 1.02/110 & 0.39/1V 2% 0.43/111 2% 1.71/1V 2% - g

F10 SIHNEERERKRESIEN

Tab.10 Comprehensive evaluation of water quality for each sampling site in all four seasons

KA R w5 R Es A3 LT
Ax - W - EiE Y SRR o - E G -G
Ay - TG - EiE g SRR C - EE Y SRR C
By, SRR CEC - RETSG SRR C W - Y SRR CEC
By SRR R - SRR R SR RS SRR R
D [ R EE O 5 -5 -GG L R e -G
Es SRR R - - - HiG SRRl RGPS
Ex - - SARGRCE SR R - E Y
F W - RES R W EmiE Y SRR R C W EmE Y SRR R CEC
G LR REE S - - B -5 -
H SRR C W EmG Y SRR R C W EmE Y -
1 - E Y - GG AR A RS A S
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3 g

3.1 EWLHNSH

S gl g3 e AT $8 BB} ( Chironomid-
ae) Gyt 14 Ffr, 5 DUAR MW Y 20 B (BB L4 %,
2005) ATIH PG 18 Fl (AT K4S, 1991) AH L, Ff
Kl "TRERH T RO REC AT - EE SR
VKW, A= AR, 18 B A [ R 2R B 4 gl
HuAAE . SUHIK LR T8 E A, $5 sl du b 28 A
X s P h 21 — B SR TRK A (B8 R4,
2007) , A= BEEE L — , KR I3 N UK DX, sk 2 R R
IKAE AR W), S BORE 04Ny A B 2 2H R R, 2
6 Fifr; [F] IS, st T B B SR (£ ,2004)
PRIt HA 6 B, EIRIEILAT &4 gl huph
OGRS Fr B AT R R NS IE .

AR AR R, S e b SRR I IR A PR B
PRI F 1 5 2 %0 L, FESCHT R PR A 2 2
FRIOR Z o TP AERR ISR A SUHT S48 IO 2 R 4390
TEFKERPEHF, A B FALRIBTIN PG ) iR R
W AT WA 2 e TR (2B AR ZE5E, 2001 5 A NI 45,
2001 ; £, 2002; Ay K 4E4%,1991) . fERILH
LI, B E IR AT O Y H LA R
FRABPE I 2T AR LI ( Propsilocerus akamusi) | 77 [E
KB ( Tanypus chinesis ) | Jill 8% K 2 &M ( Tany-
puspuncti pennis ) 3¢ ( F 4 R 4, 2005 ; 2B & 4 &F,
2001) , AIUL, AR R O B IR BLK AR R 1 R R
Yy, FBE oA A6 5 TS YRR, B 2 32 K I U R
55 5 AESUHT SRR A ERE I 2 R FE I BRI E
SO AGTERRIE — vh BE TS Gk A X BERh A 131 14
A o3 AT, LU SR BT REAL T & B FRIRAS .

H R BL(2011) R, SR 3 40 AW It 42
e R g SE VLA K W AR I K B 5 3 50 o T
F VMMV, M CUKBRION A L2, AW aiT
Mg KR, Q1Y 3 25 A4 Je il oK g 371
AR K AR AW B K BT o i -
g orp -5 b - EISYURIRTT Y . RIS SETIARCR
FERL By (B SIWUK BT BALPE O 5 A4 Wi A 4 2R 22
FRECRAL , Hoap A 5 2 R PR 45 R & 5 IR 3R
BT SRR 2 B , oK BT 2 52 35
3.2 SR KIMERREE

3 3 42 4y RO S K B HEAT 4T, s S
KGR OB, AR R R B B, UK
T EE P G ZA)  A /D R TR PR RN ZE 1L J] A £
CNOM LI TERY L & B X R oS il| E AN i)

W5 D AR A XT3 B . sl Jo Fi A 22 B R K0
R B TR o IR TS e A AT B 7K I
JHIREE IR & FOK SCHR B S A 6. il T4
v PMORBEIH T, PR RE S AR TR A Tk
75K BESRAT TEHER, K iy SNEE SR i A 6
15 I T K AR A ST i n] RE BRI gE
I, KA ALY BT T WIS, S0 Ak i)
KRR EAR, PR AR 22 , fif— SR A S g i
T2, 17K A AR 1) A IO B K, 3 B0 T 5 g
IR ANREIE 3 AT, BN BTG AL . 72 81 1) 2
FTKT= A IR GH, i 00 2 IR 97 f0, 6f K J5 114 52 Wi
K, REFKIRE BRI E RN R Z —; Rt T
S A B PSR/ BRI RS E PE RO
TR 22, AR A IRBEARLNE S , 16 N i B 5 21
TR WA RE R, AR SIS C B WAL (2
E,2011) o DRk R G184 7K BRI [R) L, B ARG AT
JUATT ) TAE

(1) s 3h e i e 11, i B 2 AL B3R A LY |
CRETEY O 1SE T

(2) 3 7 B s 18 37 1) FH K R 1 £ 28 AR AE
TAEYIE LA DL AR 2R, 2 03k B4R KR & E
FRALI H o 13 50 PR 4E R ) o5 e A R 1 9 706
i R W REE B — 2 AR AT, B dnad e B oK
BEZS UL A T R o A v AL /K A 3 2ot 1 ik 18 K
A HLIREARAE AL T AR, K A ML B I 4l 1
BRI T L3 ik o AE 4 ] Wi 3 IR L
T2, I K R b W s B 0 A HL A4 (CE
24,2004 5

(3) s ot &2 988 80l 57 B 2 5 PR AR S, o
SE S L SR 2 SR ROK TN LB H AR
FHAAFAIC H AN B A R, R A 43018 X RO A
FRFE A5 IR ME KR R 3R B A T LA i3 S0 A ) Ao
Il R — VI 2T BT has ki kLt A
DX % AT T, -2 HE S N S B

EH: AR Z @ IT K F 2444000 &0 35
F, R T RS R

S7%5 3Lk

SR YF, B, 45,2001, 5 IR A0 R B RA 3 )
TR MZREER R R [T ], KAEEY2 4,25 (3)
210 -216.

G ELSE 50 3 7 i A8 55,2005, 6111 4F % (1991 - 2000 )
[M]. BBz p RO
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2T, W E, B AOF, 48,2010 5 BOsh W A AR R B R LR IR
[J]. PUdLARZBE 4, 26(4) :155 - 161.

TS, i3, 2002, WA M]. duat. Bl it

IR, it e, 25 42,2001, AR 1T S W0 T 7 5 A0
IESHRERTRARLI]. MAESYMR, 12(2):319 -
320.

FARA, TN, B A ,2000. FR IS4 43 A0 T I 5 K Y
KR[I]. AARFAE, 19(4) 27 -37.

FRA, EH4E,2010. hEILFERLRIM]. Jbat: b E
EES T

FUNE, 8/NG, RSO, 45,2002, 2 B T A v Ve AR T
SRS AR AR TR [T]. SR RAE2E 4,24 (2) 1134
-139.

FEAHE, 2508, XK E , 55,2004, it 32 OB 4 MUK 22 15
B AR LT ). KA, 24(2) :48 - 50.
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Spatial Distribution of Chironomid Larvae and Water Quality Assessment in Jianhu Lake
DING Huang-ying', NING Peng-fei’, ZHANG Qing’*, LI Ming-hui’, GAN Ping’

(1. Tianjin Institute of Urban Planning and Design, Tianjin 300201 ,P. R. China;
2. Fisheries Research Institute of Tianjin, Tianjin 300221,P. R. China;

3. Faculty of Forestry, Southwest Forestry University, Kunming 650224 ,P. R. China;
4. Key Lab of Forestry Disaster Warning and Control of Yunnan Province,

Southwest Forestry University, Kunming 650224 P. R. China)

Abstract; Jianhu Lake, located in Jianchuan County of Dali Bai Autonomous Prefecture, Yunnan Province, is a
typical plateau fresh water lake. To date, no research had been reported on the community structure of chironomid
larvae in Jianhu Lake and basic ecological information on chironomid larvae is lacking. In this study, we investiga-
ted the community structure of chironomid larvae in Jianhu Lake, focusing on species composition, density, bio-
mass and spatial distribution. The results were used to determine the biological index of the chironomid community,
which was then used to assess the water quality of Jianhu Lake. The research provides base data for evaluating the
ecosystem health and fishery management of Jianhu Lake. A seasonal investigation of the chironomid larvae commu-
nity was carried out at 11 sampling sites in January, April, June and October of 2011. A total of 13 chironomid
species from 6 genera and 3 subfamilies were identified, dominated by Polypedilum sp. , Chironomus sinicus, Chi-
ronomus riparius, and Procladius choreus. Chironomus sinicus was distributed throughout the lake at an average
depth of 162 c¢cm. Procladius spp. was found at an average maximum depth of 323.3 cm and the other species were
found higher in the water column. The average density of chironomid larvae was 335.25 ind/m”, with a maximum
density of 858.091 ind/m’ (winter) and a minimum density of 154. 182 ind/m’ ( summer). The highest average
chironomid larvae biomass occurred in winter (15.741 g/m”) and the lowest occurred in autumn(1.245 g/m”).
The ranges of the Shannon-weaver index, Margalef richness index, Pielou evenness index and biological index of
the chironomid larvae community were, respectively, 0 =1.73, 0-1.33, 0-0.79, and 1 —3. The biological e-
valuation indices, based on chironomid diversity and community structure, indicate that the water in Jianhu Lake is
moderately-seriously polluted and eutrophic. The primary pollutant sources are wastewater from aquaculture and
municipal sewage. To improve water quality in Jianhu Lake, we suggest that the management department strengthen
environmental controls, construct more garbage disposal and sewage treatment plants, introduce herbivorous fish
and scientifically set the stocking density for cage culture.

Key words: chironomid larva; spatial distribution; water quality evaluation; Jianhu Lake



