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Abstract

In order to study the species composition and spatial-temporal distribution of rotifer, and the re-
lationships between water environment factors and community structure in Qixinghe wetland, 12
sampling points were set to collect rotifer and water sample in spring (May), summer (July) and
autumn (September). The results showed that there were 37 species of rotifer, belonging to 20
genera identified in Qixinghe wetland, with the most species in summer and the least species in
autumn. The average abundance of rotifer in each season from the smallest to biggest is spring <
autumn < summer, and the average biomass of rotifer in each season from the smallest to biggest
is autumn < summer < spring. A total of 5 dominant species of rotifers were found in Qixinghe
wetland, including Trichotria pocillum, Colurella deflexa, Monostyla bulla, Monostyla lunaris and
Polyathra trigla. The relationship between water environment factors and the abundance of roti-
fers was analyzed by redundancy analysis (RDA). The result of RDA showed that the structure of
rotifer community was mainly affected by transparency, water temperature and nutrient salt. The
water quality evaluation was carried out using the modified Carson Index (TSIM), the rotifer pol-
lution indicators and Shannon-Weaver diversity index in Qixinghe wetland. The results showed
that the water quality was moderate pollution in Qixinghe wetland.

Keywords

Qixinghe Wetland, Rotifer, Community Structure, Water Quality Evaluation

+ 2R R B R SR E R 5T Bk B PR

k', RFE, FHART, DRF, TR

DEEE

SCESI A PV, SeU7E, TUEE, SR, ESOR. LR IR R R 2 MR AT BOK TR PR (). FREE LR
HiT7#, 2019, 9(2): 106-115. DOI: 10.12677/aep.2019.92017


http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2019.92017
https://doi.org/10.12677/aep.2019.92017
http://www.hanspub.org

VTR 5%

RABMRL K, SRR WA RIE

ST KRIT, BRIT WIRIE
CEENEFL AR XEER, BT UL
Email: "975164168@qq.com

Weks H . 201943120 FHER: 20194F3H27H: & T HM: 20194F4H3H

HE

N FR-CRME RS R FRA R BB, URBREH SRR FRRRR, T201785F
(5A). EF(7R)YFMKF(9R)X-LEREM 124 R R R MEITRE. TAREREY:. LEFNE
HWILFER 20837, EEMREEL . KFTHD; RIUCFHFEESF < KF < BEF, FHEYEK
ZF < BZF < FF. XRWUBDRHMSH, G SRR M (Trichotria pocillum). eAHEPIRER
(Colurella deflexa). B A% Hi (Monostyla bulla). F % W (Monostyla lunaris) F&H #5558
(Polyathra trigla). H-CEFEHE MEFS5KFREFZ ERTTRSP(RDA)SRTH, EHE. K
B BB EYMR RBEESHIERKABERF. FABIENRFRBEE(TSIM). 2 Ri5J48R
Y Z RS - RS BTOK TR, SRRY, LEREML T HI5KF.

Kigia
CEM, R, BEEGH, KRN

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

LR A T BBV U L T R s PR AGES, HBERARAR 132°5'~132°26'E, 46°40'~46°52'N, ¥t
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Figure 1. Sample plots distribution map of Qixinghe wetland
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2.2. HEREHE

SRR KAE T LKEE, T 1L BRSSO R R A7, FRBERIIIN 15 ml &5F IRV 2 . K KRR
] S5 5 5 i 48 /NI, A P MR A 42 VR I B ZE AR AR N 30 mi, FRAEAE 100 ml SRR S . % 1),
R ARG G, R BAE AL L mlUAE S, (A | ml PR sh P v BOHEZE S ABe T 4 e R4 R,
T AT 5 58 I

FE7KFE R A2 I A5 FH 28 PR A I 377 7€ 32 W B2 (SD), 51 FH Y ST 22 T REZK 5T 43 AT 00T 7Kl (W'T)  BRBEE (pH) «
AET(CU) ERET(NH; ). FEERHR(NOS ). MUEE(TUR). M43 a (chLa)it 7B E; RE 1 LK
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2.4. HERALIESIHT

ASCRRE AT EAE ] ArcGIS A4 . 158 ] SPSS19.0 4t 5t K BR 85 BRAL T A E 47 B IR 7 290
HT(ANOVA) 73 #T. 8 H Canoco 4. 5 FAFXT5E HUBETR 25460 5 R 53 R T 2 [ AH S R EAT 23 M 43 BT ) B TR sk
£ pH 2 4, FoAh A £ A /K A8 (R 7~ $50 b 39 75 AT 1g(x + 1)FE 391 HoAth B 3548 F Microsoft Excel
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3. ZRE S
3.1. LEMEMKFEIRMLIERR

LEMEHKIABEE A FEFR 1 | FioR. HEMTEREH: KEWT). H4%E a (chlLa)ZFHE
mTHEZEY, RS T(NH, ). AET(CU). IR EF(NO; K B & T e 21y, A s
G A . FAB IE (R AR IR B0 (TSIM) VPN KR I E JR R0, . B K=F KR HE
34.95~63.62 Z [iA84k, FEH-CEFMEHKAEL T H - B5EIRRE.

Table 1. Comparison of environment factors in Qixinghe wetland (mean + S.D.)

# 1. tEEHEFTIMEEFLR(THE = iRES)

IKIRS N F P
FHE EE T HEZE CPIME ARdEE

FE I SD (cm) 62.80 30.69 53.00 38.04 50.20 38.34 0.815

Kl WT (°C) 19.34 2.31 23.77 0.79 18.14 127 0.000™
FEF o (mg/l) 4.60 2.13 4.65+1.62 1.62 10.03 2.20 0.000"
BARE T NH, (mg/L) 0.27 0.03 0.26 0.11 0.37 0.13 0.034"
Wi TUR (NTU) 413 5.81 21.01 38.49 332 3.33 0.160

S TN (mg/L) 3.46 1.12 5.43 2.20 4.50 239 0.103

S0 TP (mg/L) 0.11 0.06 0.15 0.17 0.10 0.12 0.625
IH-4¢ 2 a chl.a (mg/L) 479 2.44 10.38 7.84 427 3.21 0.010°
TR No; (mg/L) 0.52 0.48 1.38 0.64 11.56 12.87 0.001™

T TRRE BEMERP<0.05); TRREREEEER®P<0.01).

3.2. REFRAMK S

CAEMR LS E A 0 20 J& 37 A LRt R o A, BRI 4 8, HRBUE SRR
RoUsS 3 M, R, PRI, BidUs. FREREES 2/, RErbE. Rk, 20
Rlm. MERME. R, RERRE. Byt FRRE. ROUR. mt)E. ReRdUs.
B 1 AR 2). FFILEE LR 20, BRI L, e R 30 i, KERREUR D,
e e dL 16 Fis

SRS RIT esaon Al 23 Fh, HrP G RANSR 3 R, SEG-p RIS RAISE 8 B, B TS - BES 2 Al
o= VERISE LA, p-r IS PERRSR 6 B, oo RIS PERNSE 3 Fho S Qe n ARG HURNSE L SR S E Y B
Blw] s, R K A SZ B8 TS G
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Table 2. Species composition of rotifers in qixinghe wetland

2. LEFEHIERIPAAR

J& [LES = TR
R R R £ H AL Keratella cochlearis H H & B-o
R0 B Keratella quadrala # o-f
kR ey Schizocerca diversicornis # o-f
B R UR LY Poet il Brachionus forficula 2K p
BOIRE Rt Brachionus falcatus # B
RRE R ®R Brachionus caudatus =2 %
AR BRI Brachionus calyciflorus H# H B-o.
RER Ik il Trichotria pocillum FH %
Z ke R EHEZ Bk s Polyarthra trigla #H K B-a
kS 1] R T Asplanchnapriodonta 2 K B
HER VIR Pompholyx sulcata #H K 0
PR R UAAEEPIRAe A Colurella bicuspidala # B B-o
AR R A Colurella deflexa #H K
Bl A AL Colurella obtusa =l o
FApES R ENTCIRL R Monostyla closterocerca #H K p
DY 45 B A Monostyla quadridentata =
FETL A HERS Monostyla bulla 2 o-p
BlUT B BERS o Monostyla crenaa g
PJIN:TRE i e Monostyla unguitata =)
B SR Monostyla lunaris Fk
GBS R Monostyla elachis FK
Jis % R s s Lecane ungulata # B o-f
ATkt Lecane luna 2 K B
H AL R R S Lepadella ovalis =) o-f
T8 B 40 Lepadella patella g B
[ 48 R H 2R (A e 46 0 Diurella dixon *H o-p
B[ R Diurella rousseoeti # "2 K 0
R R Kl e Trichocerca longiseta 52 o-p
S5 R A Trichocerca gracilis HH K
[Ty it Trichocerca rattus =l
R bR Scaridium longicaudum H B
TR R RIR A EEE B Conochilus hippocrepis ) 0
MERC R T R HERS H Notommata copeus +
etst R A BRHFE Eothinia elongata =)
AL GIER L e Dicranophorus prionacis =
FHRE VU 1~ H %G B Platyias quadricornis = a
L tge iy K2 m Rotaria neptunia B & p—a
oo BEGHL, of: FEHTA TG, pro: BHNT-BEE, B BTG, a: a PG, fro: fra DT
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33. RHFEREYE

LR AR HOP I FEE Y 239.17 ind /L, B2V EE N 842.50 ind./L, Bk P E KN 306.67
ind/L, f#HCEEAHEMZTNRN, HF > KFE > HFF CREEMEE 52 AR FEY 0~5460
ind/L, AR KFERHIER Z 2RI, BAKFEHIEET R AL B 5 VERFE RO ok
FERL(H 2).

LCRIIR R T Y &N 0.40 mg/L, HFEPIAEYEN 0.26 mg/L, KEFIEER
0.12mg/L, ZH M, H#F > EF > kI, LRGSR A E 2 B TEE N 0~3.39 mg/L,
Ho g KAEDREHINAETT R, BIVEMRERBIAELTT RIS, BF RIS KE o
KA (A 3).
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Figure 2. Spatial variations of inhabit density of rotifer in Qixinghe wetland
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Figure 3. Spatial variations of biomass density of rotifer in Qixinghe wetland

3. LEMER Rt YETEEN

3.4. BHHHH

LA BB RN 3 PR, HBREMA G R BAEH R Z e H, RAE SR
0.03 F10.19; A NI FEHEPIR SR 46 AN FE T s b8 s, PR3 435108 0.04 F10.10; BRI AR
NEMREZ A R B A A e e, PB4 004 0.03. 0.06 F10.21.
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Table 3. Dominant species of rotifers in Qixinghe wetland

3= 3. LEMEHERMBMER

MHEY
RFFh

EE HZFE KFE
S IRE W Trichotria pocillum 0.03
MR Z %G B Polyarthra trigla 0.19 0.03

P RERSE ¢ . Colurella deflexa 0.04

FEI LSS B Monostyla bulla 0.1 0.06
H B M5 i Monostyla lunaris 0.21

3.5. EYIS R

+ BB HL Shannon-Wiener ZREEFEEL H'#F 0.00~2.90 2 8] F R iksh. £, BEF. KE HFHE
AN 141, 2.04 A1 1.50, B2 H R & THEFEMKE, %257 Shannon-Wiener £ FEPEFR ISR /R L2
TR AR R R 5 7K (R 4)

Table 4. The distribution of Shannon-Wiener of rotifer in Qixinghe wetland

4. LEFEHEREREMIEH

1# 2# 3# 4# S5# 6# T# 8# o# 10# 11# 12# YA

Fe=s] — 1.79 2.58 0.95 1.58 1.25 0.92 2.00 0.92 1.50 1.00 1.00 1.41

HZ —_— 2.64 1.64 1.93 2.08 1.50 1.00 343 1.00 2.90 232 1.96 2.04

Mz 0.00 232 1.00 241 2.00 0.28 1.04 1.46 _— 2.50 1.58 1.85 1.50
E: TR ZRMERAR DG, BT E 2 e St 5.

3.6. LRI HT(RDA)

TS N HT(DCA), RIFHEF G E K E R KN T 3~4 28], R EAAREN, &R KR
155 DR 70 R e B A R 3 B R AT TU AR M (RDA) o« EE ALl =5 B 5 3055 A1 2 [A] ) RDA 73 #r
EWRET UL 5), Bl 1L Bl 2 ARRAEAE 2 B 0.238 F10.086, WA HEREEANSE R EUE 0.749 F10.642.

Table 5. Redundancy analysis results for dominate species of rotifer

5. HEFRHFHEE. MESTEETFHFHEEX AR

R R LR PN &2 LR C SR R AR Porb-FR B R E BT 7 R %
1 0.238 0.749 23.8 55.9
2 0.086 0.642 324 76.1
3 0.068 0.633 39.2 92.0
4 0.030 0.496 42.1 99.9

t %6 32 5K IR A T RDA HEFF T /1] 4, SRR 7 P20t se 2k o, 6 du 342 F 5 sz gk
FOR), S MMEEUR RO R T EEAE W FE(SD), S A(TN) MBI 2 1~(NO3 ), HHK R 0035l
790.3198. —0.5961 F1-0.3709, T1fiL5H 2 AP GR I K+ F E2A HAMR S 1 (NH; ). /KIR(WT)HFLE
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Z(TN), HHRZAZE5 754 0.4261. 0.3813 F1-0.3561.
B TRFE AN 2 e S NO; 1 TN 2 HAHSG (MRS AL AN ZE IR b3 5 WT 2 1E
X, 5 SD 2K HIEERHRE NO, fl TN 2 IEMH%.
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Figure 4. Redundancy analysis between dominant species of
rotifers and water environmental factors in Qixinghe wetland
[ 4. BB MEKIFMEETFZEE RDA 5347(S1: 8%
RAH; S2: HESEIR; S3: WMIKIRERR; S4:
ERgbtd; S5 AFEERH)

4. g

LR RS A AR B BT, FRRRURTHE R, BB, BERRL. RRTHE
EEZE > KFE > FFE, FHENEESE > 5 > KF. HTEKERER S, RAKEEEE
ik, RN ERHEEY) R, SRR, Kk RFEREAEE TR K. B =50 U2 3| HAK AEAY)
(e ek, DRI 2 Rig 301 73R I /NI B 101, BEAL, B2 R it Jl L 2 VAT M 7 3 I T ¢
W, RREUNGE R TR TR ST, Hk, BESRE B R, EEIETEE.
KR AR, VIR BRI, FERTIRER, o R s, BRI R

LR VRS [P SRR £ 1 B R R AT — 2 5. VERAE AL ACR Vb A b i, 3B
FEARAR . 37 B TS oL M e R 0 A e, O T S T PO R 2 M P A B o LSRR 1 PR R A B
Wb, AR THE KO8R, %, EIFRRI M. 24RAE ST BE KRR, HEsam, =
SR JE B R B (B M B —, KR FKT R, SEOLRAE SR SRS, IR, of
SRR ST REEG P, 2R R, R S ek A B, o AT S AR T A R B A T
HE R RE RS B R[], R REE R,

LR IR HE K £ Bk RO SR S R, R . KSR ML A
B ARE. CREMBREER T, R LIRN. MR, R,
BB — AR IR L e e, FR S KT B — R R R RS L, SR S-S KT
AR BB B, SRS K . KL R 2 B R S .

AEAE A AR THEAT RDA S WTI R, FERRVLT B, WHERE . iBHIRE . IR R e iy
23 50 AR BB 2R 12]. 4IRS R CCA iR e R, e VKB B e b, A4 R 754 oy
BEE AT B A13]. -G IR S B S A SR T TR AT ST A, BRI KR, B
e 2h A BB R BT 4 A 1) K R HE R T
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B — CREE ] DU ORISR GL, AR, SHEBRSX RIS, &
HreAsgm, MEHKRE., KEEEREEME, ERBTEMAN. THEFBR RN, e
1 BT R A [14], KGOS B EE T B o X FiE L2 S EBURIFE I 6 G 1E FH 32 2052 mm, 18 x5
HPEAE RS 15]0 G RS HEF AR 22 IS HUS 0 W B S AR OG, 3R & B AR AP AR BONIE WU K A

KR FT LA s AR B TES), BRI RE S B ARE[16]. HREEAN R RS e RO
JEE P38 7 0 FBLAS [ R 6 e 2 vk i s Tl . BR K =25 AR RDA /A4 R R, KRS
B2 AR A SV, REAZKIEN GRS d R VR A B, RDA HEFP IR W R IRk
6 ORI A B B0 ol 55 /K I A BGR A IE A e, 3 A B KR s A 35 Fh

AR, SA. HRRIR 758 77 3hR X5 VA 456 B BN BRI 17]. -G AR
(2K 2 Bkt oy R v, I IR TR A AT, BUE IR EhIR BELE — e B A AT DU R R I AR
AL EMEREAE T, HEITX e B AR oy A 7= AR RIS [ 18] TEAHI AT, R4 AR 340 & A1 e Rl
HRZ B S NO; FI TN 2 AAHG: R — AR A T4 115 NO; f1 TN 2 IEAHSE. RDA ik
B, U8 IR b R A R HRR I 45 M A R

KA TR TAEIER R ARIBEGE(TSIM) $& di5 Jedg/m P A= 1) 2 FE 48 207 200 - 2 g Hb /K 5
BTN . BIERRARIBECESE BRI, LEIMEH KA T FE 77K LREMIEHES Ry5 et
ARG RS RN 62.16%, Horp EEI5 RURSE N 8.11%, 595 - rhig BRI N 21.62%, 5 A2 N 32.43%.
BRI K T AL T 375 - Hhi5 /K. 1 Shannon-Weaver £ FEVEFER0EE ST 41, LR ITIEHb K 5 B A kb
THyEIKF . SRARE VA S5 M RRE T A3 h I AR 5 PP A 5 SR 5 KR B AR A BT 15 LR (R /K T VR A 485 SR v
DI, BTG KAR L BT T 5K F . 5 2006 4 W45 B B VS YA EL 5], KR T e R
i) Rz

5. &t

1) 2017 L AR AL 2 HEe d 20 J& 37 Fho BBMIMKTF < HF < ZF, THEERFF <
KF < BZ, THEYEKS < BF < FF, RANBFMEBEEM R R, fwE IR g, 88
FLpEEE L RS AN % 2 e

2) FEWIRE. Kl B TR ERREE RS R -G R MRS R RV S A B BRI R T

3) MAEIERRARIGECE . 56 RIS ARR RN A M) 2 BEPE SR B0 B B IR K FU AT L5 5 1V F O, 45
RRW], CERRHK AR T 5 KF
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