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Relationship between eutrophication status of the water body and rotifer community struc-
ture in Guanting Reservoir, Beijing
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Abstract: In the present study we evaluated the trophic state of Guanting Reservoir ( Beijing part). The results indicated that the
water in Beijing part of Guanting Reservoir had been in eutrophication. According to the data associated with species composition,
dominant species, density, biomass and diversity of rotifers, the relationships between rotifer community structure and eutrophica-
tion were evaluated. The results indicated that ten key rotifer species for eutrophication appeared regularly and typically in Guanting
Reservoir, and the dominant rotifer species were Keratella cochlearis and Polyarthra trigla that annual density and biomass were
over 1000ind. /L and I mg/L, respectively. There was significant positive correlations between water temperature and seasonal dis-
tribution of density and biomass of rotifers (P <0.05). A significant positive correlation was detected between level distribution of
rotifers and status of eutrophication (P <0.05). However, there was no obvious vertical distribution pattern of rotifer species in
sample sites of Guanting Reservoir. The level of diversity in rotifer species was not high; however, a significant correlation was
found between the level of diversity and status of eutrophication. Our results indicated that there was consanguineous correlation be-
tween rotifer community structure and eutrophication, and moreover the eutrophication is main reason causing the change of rotifer
community structure.
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Tab. 1 Main water quality indicators in Guanting Reservoir

PN iR TELE
l# 2# 3# 4# 5# 6‘# 7# 8#

A

HEE(e/L) 0.52+£0.04 0.47+0.02 0.44+0.03 0.36+0.03 0.30+0.02 0.33+0.01 0.35+0.02 0.2+0.03
B (m) 0.50+0.12 0.54+0.09 0.54+0.10 0.39+0.04 0.45+0.02 0.63+0.22 0.65+0.16 0.55+0.05
4 (mg/L) 10.5£0.10 11.0+0.90 9.51£1.05 9.45+0.61 12.2+1.13 16.2+1.55 15.3+1.47 13.8+1.84
COD(mg/L) 14.0+3.19 14.4+3.25 13.8+3.36 13.8+3.34 15.0+1.92 19.1+4.98 15.0+2.22 12.7+2.36
S (mg/L)  0.17+0.05 0.13+0.02 0.16+0.04 0.19+0.03 0.20+0.03 0.38+0.06 0.67+0.12 0.14 £0.04
BA (mg/L) 1.19£0.26 1.29+0.23 1.28+0.18 1.50+0.22 2.00+0.21 3.02+0.43 5.75+0.88 1.51+0.28
IH2gE a(ug/L) 27.3+6.7 35.8+10.1 32.4+7.8 44.3£12.2 92.2+10.4 140.0£27.9 240.4 +62.4 82.9+28.2
WAKERER (ng/L) 0.004 £0.001 0.005 +0.001 0.005 £0.001 0.01 £0.003 0.026 £0.01 0.05+0.02 0.09 £0.04 0.01 £0.005
HRRA (ng/L) 151 £47 193 +69 216 £58 329 £105 401 £119 563 £ 145 695 +166 336 £ 141
A (pg/L)  13.43+£3.68 13.08 +4.23 20.19 £5.86 21.96 £+6.16 40.8 +12.2 67.9+25.2 170.2 £64.9 36.6 +10.7
EMERE(ug/L)  33.1+15.9 42.5+17.3 34.6+14.1 42.9+13.0 45.9+17.4 67.2+18.5 238.7+59.3 41.6+18.4
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Tab. 2 The results of trophic state in Guanting Reservoir

KA bAZ A TLI(TP) TLI('TN) TLI(Chl. a) TLI(SD) TLIc BIORS
PN 1* 65.58 57.48 60.90 64.63 61.96 EfiTs
2# 61.23 58.84 63.86 63.13 61.96
3* 64.60 58.71 62.78 63.13 62.32
4* 67.39 61.40 66. 18 69.45 66.06
[iiiR0] 5* 68.22 66.27 74.12 66.67 69.38 B
6* 78.65 73.19 78. 66 60.14 73.33
7* 87.86 84.16 84.53 59.54 79.68
SEAEH 8* 62.43 61.51 72.98 62.78 65.78 B
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SHEH TLIe HITH 45 R — 2L
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15% 5 SEAEWISE PR S4Bl N B0 f0 P 46 oy BHER Z IicAE h, 16007 s Polvarhra rgla
A3 o5 e UREVE AR 27% A 25% . T UL, RS SRR 14007 cochlearis
JrHL, =A AL T 5 8 IR AR A K A 3 A R A I 35l 12001

R IR o P 48 ORI 7 22 A HhL. IG5 b 1) 28 A L% § 10001
T 5 R R, AN KR O R ] . B 8007
WAL S5 Tib 7K SF- 53 A R B, 3 A8 90 7K 1A 19 51 % 2 T § 600

ﬁ

U ob1 9 I R R T U K R MR e B A R R R 400
CEEL2) . R385 B9 TR B 40 A B A W1 5 i LA I35 500l H
T B 1 2 5 A ALK T, = A K o 4 i B o R S\ \
35 137 5 K (D H A K 2 T A R K K F ML K L e

T R B 5 TR FE A B R B I 2 RO AR B K T4 A

fH. IR LA, BBk 0 35oRh % 8 A0 X 38 K, T & Fig. 2 The distribution of dominant
AR /NCE3) . species in Guanting Reservoir
14005 —=— Ppolyarthra trigla 2500 —a— Polyarthra trigla 35004 —=— Polyarthra trigla
12004 —2— K.cochlearis 1 =2 K.cochlearis 3000_- —&— K.cochlearis
~ ~2000 ~30007
= 1000 < ] SP.
=l E Ee) < 2500
£ 8004 £ 1500 E_ 1
B 00 o ] #2000
& ] 1000- #5004
5 5 g
% 200 £ 500- #1000
0 ] 500
T T T T 0 T T T T T T T T
# = % ES % =2 X % E= =2 oS %
KIE [t AL

P 3 BT K A SRR B B 2 ARl
Fig. 3 Seasonal dynamic of dominant species density of rotifers in Guanting Reservoir
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Fig. 4 Seasonal dynamic of rotifer density(a)and biomass(b)in Guanting Reservoir
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Tab. 3 Species composition of rotifers in Guanting Reservoir

IS VYRR PN (i FEAEH)

SR AL B Anuiaeopsis fissa 0 +
N G 48 . Asplanchna brightwellii 0-g

THEERE L AL sp. B
IR B 58 L Brachionus budapestiensis B
PR RS B. calyciflorus B-a
R R R B. diversicornis
%%ﬂé%%ﬂl B. falcatus B
B R4 B B. farficula B
SETERE R AC L B. leydigi 0-p
FE S R 5e 1R B. plicatilis
MRE RIS W B. angularis B
TR B 5E d B. urceolaris B-a
FABE N 58 W Colurella adriatica (0]
e gl C.osp.
FRAE A L C. uncinata 0
BILE 55 M Cyrtonia tuba
Wit [\ B %8 . Diurella dixon
XFHIFE 5 B D. stylata
HE B K 58 1 Epiphanes senta
B =K% 1 Filinia brachiata
K RS F. longiseta
G = R4 B F. maior B
IRTR i 46 B Hexarthra fennica
WEIE £, FH %6 12 Keratella cochlearis B-O
iR f H 4 o K. valga 0-
Ji %6 B Lecanidae sp.
HIEHREES B Monostyla lunaris
HEFS B Notemmata sp. (0]
JE 48 1L Notholca labis
FrIRE| M4 B N. acuminata ¥
JE S MERS B Notommata pachyura
ZLHRJiE4E . Philodina roseola
Tk 4 H 4 B Ploesoma truncatum 0
EH iR Z e W Polyarthra trigla B-0
VAR %S B Pompholyx sulcata B
Jii 158 H P. complanata B
R4 R %6 1 Rhinoglena frontalis
PEBFE W Synchaeta sp.
REPEERH S. stylata +
RSB Trichocerca bicrisstata
WK FEHLHR T elongata
g5 REfe i T. gracilis
KSR HR T longiseta
ms/ NSRS B T. pusilla
SREEH T sp.
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K(r=0.78,P=0.007 <0.01,n =11) ;AW 5KEER B EFEMAE(r=0.62,P=0.032<0.05,n=11),
N7 IR T B R A ) B N A R S A AR BRI 2 —.

WA YRR o m LA EE - \
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RRZ5 (1 5) - AHIRIPHTR I, 46 MU 2 5 Tab. 4 Correlation between biomass
WA B IR B8 The BEFME (P =
0.04 <0.05,r=0.729 ,n =7) ; AL W 5 5Nk 25

of rotifers and chemical characters of water

B TR S K T B K (P = b ' F "
0.001 <0.01,r=0.935,n=7). % B EE FILEY) TN 0. 886 0.003 7
5 NO,-N ¥ 2 [EAH X (g =0. 801, P = P 0.908 0.002 7
0.017,n=73r,,.. =0.870,P=0.005,n =7) ffi NH,-N 0.862 0.006 7
o N . i NO,-N 0.924 0.001 7
%R S A AL R F A AR W AR R S A PO, -P 0.772 0. 005 7
BRI 0 38 B AH G PE, b 5 NO,-N AH G 1
R HUGR TP(FK 4) . eAh, e B A W) 7000 - -
FO T B4 A3 VAT 91 5 B o
2.2.4 ZAEMFE 4 Margalef 1 Shannon-Wie- 60001 16
ner ZFEMERRHCREAFIE D 0.92.1.85, 75 55000 7 "
H1.20 227 FEAEWH 1.25.2. 14 JAERR L E 4000 ] /g s
BB SR R Ot B é/f g
A RS RS, S 1, = I I % Wk
q g B RS sz Ty Lo g
iR P R (6. o] 1 g / % % %
LR MR 45404 Margalef i1 Shannon- 04 % VA % 77 é % % 0
Wiener Z AL M8 B Y AE B 5 IMALER &8 o234 s 6 T8
IRAFERL TLIe S22 1F A0 ( Pyangatet =0. 774, P = Bl 5 BITK A B B A W AR Y (KT o0 A
0.024,n =73 rqwn = 0. 825, P = 0. 012, Fig. 5 Annual mean of density and biomass
n=7). of rotifers in Guanting Reservoir
5 BT KIER R FEPER R 722 L
Tab. 5 Seasonal changing of diversity index rotifers in Guanting Reservoir
IS AR AL B ES e g
K JiE d 0.79 +0.08 1.34£0.13 0.99 +0. 04 0.54 +0.04
H 1.74 £0.15 2.29£0.19 1.94 £0.10 1.41 £0.03
7 34 d 1.00 £0. 10 1.68 £0.06 1.21 £0.10 0.93 +0.15
H 1.76 £0.26 3.18 £0.08 2.08 +0.09 2.05 £0.23
FETEW) d 1.22£0.58 1.26 £0. 15 1.12 0. 12 1.46 +0.03
H 1.83 £0.42 2.40 +0.46 2.20 £0.57 2.12 +£0.07
3 itig

ZHCEE NI MR SR EE N R A Y AR WIS T BCE (B 2R A5 4 28R
) % =5 1. Dumont Gulati $F5% & I W42 5 A48 HURN AR5 B2 A4 Pl 2 5 3 1) T S8 A 28 IR 7
B o P S BB P AEAE FE R T B S B I G R X TR A e R R R |
240 T 5 L T R R R X T B R A RO U S B B PRI Sl . AR IR A A R T R A A
B PEBH RAESL, IR RIS o uE B R L, BT LIVE AL ) R S U R 2 RN, TR 4 %
JEE R/ S KU 8 SR B AR DG, A7 B2 3 U, 8 AN AN, B2 40 25 B2 I AR KT Bogdan & Gil-
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Fig. 6 Annual distribution of diversity index of rotifers in Guanting Reservoir
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F. AP 3R 2 B I T A4 KR, B0 W R P T AL S Fh 2 BE M 22 1 AR (b ok T, B B 2R (I S5 Ak Y
W B K, A AR 3 — BUG5 RIR2  WF T A A 20 BN 2% 2 A TR R K A 5 SR 2
ARME]E .

ARSI IT LB, = A KR AU B B A AR G X {E AR TE 1000ind. /L LA I+, e {E ik 11574ind. /L,
X4 5 [ b B B R 4 AR T e T B B A A R K OF A R SRR A L R
S TR B4 A W AR | X 15 BR A RIS A T 45 SR AR 2 )20 A Sk IR R A, X
VFZ 24 BT I8 45 B R AR — 3™ . Hofmann TA g 7K IR 2 5 M 48 o B0 AY 3 B 0E O 4R R v — P s 1 (X
FUV TP T X IR K 5 B R W, e R B A KR — R 20°C DL SRR N
TR LT, OR Y K B R4, 7 £ B BB A S T R R Lk, 5 SO BN, 8 g
SR R ST, May BIFSEULIESE T /K IR RH4% s iR .

RISy H I R K SR 2 5 2 N T4 A > . B A BT SR, BRIR AL, A
WA R R R R AR B AR S AURBE 0 S A WA OO, AR SO R R B, fe
5 8 N 5 s R AT B AR G 3 5 Herzig B9 45 SR — B0 ™Y . 48 HURY 25 18 M ) B 5 NO,-N
FRAETE B A S (1o, =0.801,P =0.017 ,n=7;r,,,,... =0.870,P =0.005,n =7) , Il % & 5 H T /K AL
TS ; A A 5 R A 03 M S X — 45 S S B LT R A 45 SRk

— Ll RN BRI H d (HREE B WS BRI A5 A T B R B AR 1 B B OK MRS e
TR, 22 FHORITAR /K PR 858 I i, [A) 2 S L/ AR BB S MR 5. — IR, S R4 B 5 R Ak
TR BRAR. T 3505 W 25 5 B0 — 75 e T X K SR AV E RS BB i B 4 DR, A e 35\ R S R3S
BSRME FE 2RI 2 [0 e R AT E G, Ul BRI BRI K B B9 56 RS2 R A4 R, UK AR S50 2
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