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Rotifer communities in the small lakes around Huainan coal mine subsidence areas
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Abstract: Three small lakes at PXP] site, PXGQ site and PXXQ site in the Huainan Panxie coal mine subsidence areas were cho-
sen as research sites, which were characterized by different conditions in hydrology, ecological and environmental factors. The in-
vestigation of rotifer communities and aquatic environmental factors were conducted in the four seasons of 2013 —2014 to address
their relationship. A total of 32 species have been recorded, which belong to 15 genera. 25 species of the 13 genera at PXP] site,
24 species of the 13 genera at PXGQ site, and 20 species of the 11genera at PXXQ site have been indentified. Keratella valga,
Trichocerca rousseleti, Asplanchna priodonta, Asplanchna brightwelli, Polyarthra trigla Ehrenberg, Gosse were the dominate species
in the lakes. Rotifer abundance were 500 —2800 ind. /L at PXPJ site, 950 —3350 ind. /L at PXGQ site, and 400 —3900 ind. /L
at PXXQ site. The average Shannon-Wiener diversity indexes for rotifer communities within the three studied sites were 2. 71, 2. 68
and 2. 54 respectively, indicating B-type of medium pollution water quality in the aquatic zones. Redundancy analysis based on roti-
fer community and aquatic environmental factors showed that water temperature,, conductivity and nutrient in the lakes are the main
factors affecting the rotifer communities in those lakes.
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ACHE 1 A/INRLR B A 0 s O B R AT AR DG (T 1)
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Fig. 1 Distribution of the subsidence areas and studied lakes

around the Panxie coal mine area around Huainan
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Tab. 1 Summary of water features for the three studied subsided lakes in Panxie coal mine area around Huainan

AV W/ BBV IKIRAER

By 2 N (x10* m®) . S TIR/NIA KA 3

PXP] 3.5 4.7 1645 20 5 e w4 W Al B ol T B
PXGQ 10.0 5.4 5400 5 bizPOE il Al B ol T B
PXXQ 4.0 6.8 2720 15 55 R 2 e 3 Al HE B Il 3 B
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A 1000 ml f) R B2 , 435I A - BF i A0 R4 R Th AR, L3 48 h 5 R4 A8 5 50 ml. FIFE @ VERE R
AR 137 (WAL ELAR 112 wm) FEIEAE D I ZE K AR 22 o L oo 7 TR0 Sf [ 55 1, DA /R Th bk [, 3 43 R i A
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434, Canoco 4. 5 AT EIE #E4T 25 #3406 N 4341 ( detrended correspondence analysis, DCA ) , 75 H 2
— R 2. 109, R E SR BLRL TUAY 4304 ( redundancy analysis, RDA ) J1-38 i 5255 R % B #4656 ( monte
carlo permutation test ) XF Fh35% Rl FHEA 70 5% , 2 h ) Fp S B R T R &

2 IRGER

2.1 A& iE 7K FTAHE

VAR PXPJ 3 55 TP TN F1 Chl. a ¥ 00 Z=T5 28 4675 H 4351 47 0. 085 ~ 0. 120 mg/L..0.79 ~2. 08 mg/L
Fi18.5 ~40.8 mg/m’ ;PXGQ 3fi 4 TP TN Fil Chl. a # [ 25 1t PXP] 3 U{IE TP 254525 {4 5 Bl 0. 038 ~ 0. 140
mg/L, TN ¥k & Z=F5 25 E A 0. 63 ~1.44 mg/1.,Chl. a ¥ EZ=F7 2545 H o 12.2 ~38.7 mg/m3 s PXXQ 3
A5, TP R BEAR X AR, 2= 5 A2 AL F oy 0. 010 ~ 0. 076 mg/L, TN 3 B2 AR 8, 2= 15 AL 1. 73 ~
5.37 mg/L, & HENGG KA T 6 108 FR 38, Chl a W R 5 60 mg/m’. Bk [ 3 A1 K i
Chl. a ¥R FEEH 5 R, RBL T 28 200 0y LRV AE . PXPY fy T U Tl Z1 V5 £ 36 (46 B S AL, (o EL TP e B 33
15 T PXGQ il PXXQ 3l £, 17 TN ¥ BE R/ 2y PXXQ 3 68 > PXPJ i £ > PXGQ w s5 (% 2).

R 2 ERTHEIERAEICRA XN 3 A/ NS B 91 TH 7K B

Tab. 2 Water quality in the three subsided small lakes around Huainan Panxie coal mine area

PXP] PXGQ PXX(Q

Kb
HE HE ME XF HF HE MFE X£F KEF HFE BE £F
Tem/C 18.5 29.0 24.1 9.0 21.6 31.7 27.8 6.3 23.4 32.0 2.5 5.7
EC/(pS/cm) 768 1069 462 576 406 558 489 379 730 970 663 606
SD/cm 72 80 80 78 58 66 62 88 59 54 63 100
pH 8.17 8.51 7.96 7.68 8.59 828 8.53 8.14 834 9.18 7.87 7.95
DO/ (mg/L) 7.19 8.46 8.58 8.66 11.79 7.51 10.36 12.32 9.94 10.49 5.98 10.12
TSS/ (mg/L) 4.6 89 56 81 149 12.1 9.8 3.3 11.8 16.8 2.5 4.1
COD,/(mg/L) 26.90 31.5 28.2 15.3 23.8 29.6 27.4 17.9 21.4 27.1 21.6 26.6
Alk/(mg/L) 229 191 157 201 152 163 152 173 203 146 192 205
TP/ (mg/L) 0.120 0.091 0.085 0.120 0.140 0.055 0.066 0.038 0.076 0.039 0.055 0.010
TN/ (mg/L) 1.93 2,08 0.79 1.94 1.44 0.68 0.63 0.90 5.37 2.12 2.05 1.73
Chl. a/(mg/m?) 24.5 39.4 40.8 8.5 38.7 24.5 32.1 122 61.5 53.3 29.6 8.1

2.2 3 /MR PR R A 24 AU AE

3 ANERBAIIA 4 > R A ) S SE AR RS IR 15 Jm 32 Ff, Hirh PXPY 3 AT 13 J& 25 i, PXGQ 3 £ 13
J& 24 i, PXXQ ufi i 11 J& 20 Fh (£ 3) . PXPI ol f 22 th Zhe 8 o A A i e s Jm Al i, 7 Bk &%
EIFEZ R4 B2 RS 4r 5 oh 0.42 0.25 F10.42 , B H KRR ML (Y =0.29) ;PXGQ 3 4 &
R ZdtE e R A M RIR A R MBCGREZ  Bu 2, RS 509009 053 ,0. 31 F10. 31,
AFRR AR IRZ (Y=0.51);PXXQ i G EZ N Z )R AW R EMERRE, # 2 kMg
3 AT e P A8 o R BR A SR BT 22 IS ORNIROE fe Y AR O T AR B EEAR YA 0.50.,0.42.,0.30 I
0.32.

3 ASRBE A e RE PN AR AT oA WP 2 R, PXPY sl s 48 HUSE 1 RS FON IR 2 IR %
G5 R L, 70 ) AR B 34. 7% (12.9% TR 22 B4 IR AE AR 3 42 03 (950 ind. /L) , [R5
FERE A R 2 F AR (750 ind. /L) s PXGQ 3l 5 5 U 1 R b B 22 4 e RO (0 T4 e, 2000 o
AR AEER 31..0% (14.2% | Hoh R 2 ke e 2= R R R (1100 ind. /L) BRIE A WA U7 A F -
Hm (950 ind. /L) s PXXQ 3 gl 58 HUER 1 O35 Ay i e R A48 oy VB4 22 B 48 sRORIRG 348 T, 23001 o 4R
PJERER 24. 4% 20.29% F113.5% , Horp il B £ P4 U7 K 2 R B2 4 1 (500 ind. /L) | BHRR 2 e U7ERK
F R (1050 ind. /L) , G 0 R 2 F i (1650 ind. /L) .
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Tab. 3 Species list of rotifer in the three small subsided lakes in the research area

PXP) PXGQ PXXQ
BE HE ME 4F BE HFE BKE 4% FF HE KE £F

T2k

B R R
W2 A0, {46 1L Keratella cochlearis + At +H+ ++ 4+
iR H4E 1 K. valga +++ T e T = S = S S S A
e e K. ticinensis i
HPRE 58 L Brachionus calyciflorus +++ St At AR
MRE R H B. angularis + +++ ++ o+ttt I
ZUIERE AR B, diversicornis At At
I A H B. forficula - i+ St
A R R B, budapestiensis +
PO £ 57 %8 1. Platyas quadricornis +
R4 R 56 I Rhinoglena frontalis +++ +++ ++ ++
TR
PJELFE W Synchaeta sp. +++ ++
R Z 5 R Polyarthra trigla R st T o = T e T e e e e e e T
INZ RS P, minor - .+
e
W /NS4S B Trichocerca pusilla ++ -+
il R T, similis - o
BIRSF R R T. rousseleti +H+ FH+ ot et
Kl SRR T longiseta —+
[ SR M T. cylindrical +++ it
X F R R T. stylata o+ P
AR
B fde 4 dt Asplanchna priodonta s - - = = S S
NS A, brightwelli T e s s +++ e+
=R
K =4 Filinia longiseta +++ 4+ ++ 4+ FH+
A= F. cornuta ++
[9Ek o
B JCHEE B Ascomorpha ecaudis +++ +++
PERRTCHRTE I A, saltans e+ S+ A+t
BHF
Jiit U4 B Pompholyx complanta ++ +++ ++
IIRIEE R P, sulcata + o+ ++ At
ZYRfa8U%e H, Anuraeopsis fissa 4 e S bt
JEFCF
A IE LR B Monostyla lunaris + T+
ik {0
Z 5B B Collotheea ambigua +
[IE-% s

A3 5 L Proales sp. +++ +++ +++ e+t

s bt RORBFR, ++ R LR, + O WL,
2.33MBEMBREEESTTTL

3 AEFAIING 4 DRI R FEE WAL S — 2 EZE R TS SRR R R AN R ZR T Z A
ERBFE(P<0.05) ,  MERRFEERH T EFEI), M3 MEANEZANERRNEE (P>
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Fig. 2 Seasonal dynamics of rotifer dominant species in the three subsided lakes in the research area

0.05). BARSkA , PXPT 3l S50 dL F B R D 500 ~ 2800 ind. /L, EER M FEFRK, LAZRMFER/ND, 2
Jilcke Hu g 7 A RN A& ZE 34 B R LA, 35 BE 43 512 35001050 T 150 ind. /L, o5 % e 35 BE (9 58. 3%
37.7% F130.0% , 5 R4t URFEE 2= HEK B, F B 53k 1100 ind. /L, di%s dURE BT 39.3% .

PXGQ i s 56 1 = B F R 950 ~ 3350 ind. /L, 2 %% dUm 7E 8  E B ZE3 SRR L6, = B 4000
500.,1250 11300 ind. /L, 5% H 8 B9 52. 6% 37.3% F140. 6% , o 46 i B AR & 2 K bl , 203 &5
ik 1450 ind. /L, 56 HUBERERY 78. 4% .

PXXQ 3 5% 1 BETE 400 ~ 3900 ind. /L 2Z [8], fa AR B AR (A2 HROR LM, 3= B8 43 1) 2 200,
1100 ind. /L, i # H S F R 50.0% 59.5% , BB BT E & K 6], 32 B 558 1650 ind. /L, (5%
MR TN 42.3% |, 20 dUBRAERREE SRR LA, £ B2 1050 ind. /L, di%e dU S FBER) 29. 6% .
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Fig. 3 Seasonal dynamic of rotifer abundance in the three subsided lakes of the research area
4 WIFRIXN 3 A/ NEUR G HIA 2.4 3NMFMEHAR R S S SELE
ENEERTE e s 2.4.1 ZEMELE 3 4 uhf Shannon-Wiener £ k¢

Tab. 4 Shannon-Wiener diversity index of rotifer in  pl-pegr sy (4353 2. 71 .2. 68 F1 2. 54 (& 4) , ¥ 5
the three small subsided lakes in the research area = 125 58N, PXPY 3 15 22 BE Pk 16 802 45725 A1 6 Bl

.. Shannon-Wiener ZFEPEFE % *42.50 ~3'417§§%%,ﬁ%§%1&;PXGQ %
- e exoo | pxxo | RERERSECETSGEIRDY 1.95 ~3.22, AR R T A
HE 2.28 2.64 2.00 i fI%; PXXQ 3 i1 %ﬁ‘ﬁ?‘éﬁé%ﬁ%?ﬁ[ﬁﬂy
k= 3.41 2.90 3.06 1.94 ~3.16, B FKEKE, MEH L5

nE 25 3.22 3.16 2.4.2 4B BUME A AT 3 Ul 4 AR
ks 2.65 1.95 1.94 BE S EE X A5 Ab 35 LR 0. 06 ~ 0. 63 S
TR 271 268 5 54 AR 1R B X AR AL YO L R (F#5),

PXPJ \PXGQ FI PXXQ 3 s AHBI 5 K02 Ak i [l 70531




I AR R W AR T A 4 R B A A A 063

#0.14 ~0.25.0.22 ~0.63 F10. 18 ~0. 53, ZHIE N, AR MERE 22 58— ;3 NI S AES T HA —E /M
UMk, & H 2= PXPJ A1 PXGQ b AR UPETE B = , AR LR FE £ 4 0. 52, Bk 2% PXGQ 1 PXXQ 3 i AHBL 1
a8 (X =0.50) , 42 PXPJ 5 PXGQ .PXGQ 5 PXXQ 3 s Z [ A48 £t =5 (X =0.50) .

25 WX 3 AS/INRUER B A R [R] 22747 58 HORE R 48

Tab. 5 Jaccard similarity index of rotifer in the three small subsided lakes in the research area

PXPJ PXGQ PXXQ
#E HE BKE XF AFE HE ME AXF FF HE BE AXF

PXP] #Z 1.00

g

5

BH& 0.14  1.00
#&*Z 0.25  0.23  1.00
&7 0.18  0.19  0.23  1.00
PXGQ #Z 0.52  0.21 0.17  0.20 1.00
HZ0.10 0.52 0.24 0.20 0.22  1.00
#%Z 0.11  0.33 0.28 0.24 0.27 0.63 1.00
&2 0.10 0.21  0.08 0.50 0.43 0.29 0.27 1.00
PXXQ %% 0.45 0.12  0.36 0.31 0.15 0.17 0.14 0.15 1.00
BZ0.06 0.29 0.338 0.25 0.20 0.36 0.35 0.13 0.21 1.00
#%*Z 0.16  0.55 0.39 0.15 0.24 0.5 0.50 0.17 0.18 0.53  1.00
&2 0.30 0.32 0.33 0.40 0.33 0.33 0.31 0.50 0.33 0.26 0.35 1.00

2.5 KB EEMERERTHHEEXR

HRYEHE U IR AR PRI 12 b 222 A48 A iEA T 8L TUA 00T (RDA) |, 4 BN IR I P R R R
o R AR I R R R R RS L AR R AR R AT R A R YR A SR i R R A
WORTE R JEER )R SRR JCHIAS H. lad RDA AU AIZE R K Y B K 55 ( Monte Carlo permutation
test) i 5E Tem ,EC .pH  Alk \TP TN #1 Chl. a 3t 7 4~ 3155 K 7.

DL RDA Gy FrE e af LA ih (% 2.6 HGIX A 3 A/ NI A
6) .55 | HIGREGE 1 0. 416, 301 55 ST RDA 047
Bk BEROR GG TP A0 5 1 3ah Tab. 6 Redundancy analysis between rotifer and environment
BE A 7@ B A AR 57 14 49. 5% L i 4 factors in the three small subsided lakes in the research area

IR R AL 5711 96. 1% .
TR AE L B TGS A L SR

fh 1 i 2 i3 i 4

FLACH L BRI U 5K I R Egﬁm o 0.416  0.235  0.103 0.054

LRI A e “HRE R 0.968 0.979 0.868  0.964
Eﬁ}ﬁ*ﬁ%’ﬁuwﬂa%%ﬂj?f\? PSR E /% P 4.6 65.2  75.5  80.8
i R SR ER TEA A 1R 152 TP ik MR 495 715 8.7 96.1

BERGRZ N, 2E AR R e L AR R e A
W5 TN #BE Al R2IEMH G, K=
N A7 SD pyspm (& 4) . SR E i T e AR S5 00 R EL AR N 8 Tem \EC TN ¥k &
F1 TP ¥k BF.

3 iWig

3.1 R R B AA M 4 P M A A AR IME S TR AE A

e HOM PRIE SO RIURR , WA R KR B 7R LR, DR TR KA IR R 2 TS SR 0 25 5 ThT A2 31
ST e, — RN T A 2 R BOR T AR K AR (19 75 e 15 L, Shannon-Wiener 22 Bf 5 4
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Fig. 5 Seasonal distribution of phytoplankton cell abundance in the three subsided lakes of the research area
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