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A study of the phytoplankton functional classification of the Shuangqiao River in

the Chaohu basin during a sediment dredging period

DING Ruirui', GUO Nichun"*, MA Youhua®
1 School of Resources and Environment, Anhui Agricultural University, Hefei 230036, China
2 New Rural Development Research Institute, Anhui Agricultural University, Hefei 230036, China

Abstract: The taxonomic analysis of phytoplankton functional groups can accurately reflect the impacts of changes in water
quality on the hydrobiological community. In order to explore the effects of sediment dredging on the phytoplankton
community and aquatic ecosystem of the Shuangqiao River in the Chaohu basin, the environmental factors of the river and
the structure and functional groups of the phytoplankton community during sediment dredging period of the Shuanggiao River
from June 2017 to March 2018 were investigated. The results showed that sediment dredging greatly reduced the
concentration of nitrogen and phosphorus in the Shuangqiao River, but the river still retained its middle—eutrophic state
after sediment dredging. In total, 23 phytoplankton functional groups were identified: M, H1, H2, MP, S1, L,, X2, XI,
J, F, N, G,X3,C,D, Y, WL, L,, E, T, S, K, and P. The phytoplankton functional groups were dominated by the M
functional group ( mainly comprised of Microcystis spp.) and the MP and P functional groups ( mainly composed of
Diatoms ). Sediment dredging had little effect on the species composition of the phytoplankton in the Shuanggiao River.
However, the density and biomass of algae declined significantly after sediment dredging. The phytoplankton diversity index

has also improved. Redundancy analysis ( RDA) and Pearson analysis were used to explore the relationships between
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phytoplankton functional groups and the major environmental factors of the Shuangqiao River. A significant relationship
between phytoplankton functional groups and environmental factors was found. Among them, the dominant functional groups
of phytoplankton in the Shuanggiao River changed from M, MP, P, W1, and Y before sediment dredging to C, F, J, M,
MP, P, and Y after sediment dredging. At the same time, the reduction of nitrogen concentrations caused by sediment
dredging projects has had a great impact on the phytoplankton functional groups of the Shuangqiao River. This study shows
that the sediment dredging project of the Shuangqiao River has had a positive effect by improving the ecological functions of

the phytoplankton community and reducing the degree of water pollution.

Key Words: phytoplankton functional groups; Chaohu basin; Shuangqiao River; sediment dredging; environmental

factors; RDA analysis
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{EL3Z T B RN 257 S P R R, VAR R S TR ST Tk s ik S i s T g R IS Ve B R B
B AR TR Hoh BBRIR TR T 19.09% , K8 B3 F B Ja /M LT (HER R 5 A 0.09 mg/1.
IR T BIR T 0.11 mg/L; AT I PERSE AU EE MR FT Y 0.05 mg/L ETFZEHL H9 0.08 mg/L, J5 X F 2
RIGM0.04 mg/L, 258 BFHE TR BB A & w2 02 N /NME LI (H5R 52 ET D
FRTHIRAT, BAS R KIEHI, BH IR AT R T 48.09% ; & & W B IR HTHY 2.22 mg/L F = 0.86
mg/L; S B 3.75 mg/L FRERE 1.50 mg/L; Al EPERESEM 6.14 mg/L T FERGHRF M 3.01 mg/L, H
HEA G EEIRE R R (E L),

F1 WHAKREGRZIEKREBLFE

Table 1 Physicochemical characteristics of Shuanggiao River in different sediment dredging period

HAL HF AR IR B Undredging reach iR Bt Dredging reach

Physicochemical 6 11 9 12 A 3/ 6 11 9 12 A 31
factors June September December March June September December March
T/C 27.55£1.49  21.55:0.26  9.50+0.87  19.63x1.56  30.40+1.62  23.51x1.38  7.80+0.55  19.16x0.73
DO/ (mg/L) 9.08+1.75  8.40+059  9.08x2.39  10.42+2.17  7.06£125  3.03x0.36  13.12+3.79 6.94+1.02
pH 9.94+0.65  7.78:0.44  7.91x0.06 8.30£0.13  9.30£0.92  7.61x0.37  8.13+0.13 8.09+0.12
Turbidity/ (NTU) 11.38+8.01  15.36£9.91  4.68x1.62  5.85x1.41  20.64+6.34  36.11£5.56 26.70+8.49  41.34+23.57
TDP/(mg/L) 0.07£0.02  0.08£0.01  0.09+0.01 0.08£0.05  0.05:0.02  0.08£0.01  0.07£0.01 0.04£0.01
TP/ (mg/L) 0.09£0.03  0.09+0.01  0.10£0.01 0.14+0.10  0.11x0.03  0.09x0.01  0.08x0.01 0.09:£0.04
NH;-N/(mg/L) 0.33£0.16  0.42:0.10  0.33x0.06  0.49+0.11  222+:0.84  021x0.12  0.11x0.09 0.86+0.20
NO3-N/(mg/L) 2.11:0.66  2.06x0.32  2.19+0.49 2.09+024  375:133  0.56x0.26  0.41x0.34 1.50+0.35
TDN/ (mg/L) 4135047  4.04:0.65  4.130.85 4.07£0.29  6.14:+0.96  2.67x0.81  2.21x0.46 3.01+0.55
TN/ (mg/L) 4595021  475:070  4.65:0.65  4.59£0.26  6.95:0.84  2.96x0.82  2.43x0.40 3.61+0.59

T, iR & Temperature ; DO ; %48 Dissolved Oxygen; TDP . A Total Dissolved Phosphorus; TP, B Total Phosphorus;; NHX SN 24
Ammonium Nitmgen;Nog—N;ﬁﬁ/ﬁ\iﬁ Nitrate Nitrogen;TDN;ﬂ‘?ﬁ‘@ﬁ Total Dissolved Nitr()gen;TN;E‘fﬁ Total Nitrogen
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FRICHIR AT, B AR F s SR S BE B T | 18 Tl B B4 77 Ui Ml 400 2 W o 3 3 1 R 0 0 Tl B TN RS VR B IR
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F 8 FEHR B, IER AT 30, R INARAE AL 3 Fh Z A8 BBt 2210 R R & B AN [R] i A8 4k, S22 30
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Table 2 Phytoplankton functional groups division in Shuanggiao River[’”-®

t PR
THERE TG N%E(W) . = Hj_ffﬂﬂ?
Typical representatives Habitat and tolerances
C JINFA P Cyclotella sp. VR Asterionella Sp. RBAMN EEF /MK
D P8 Synedra sp. TRIK B hK
F URBEPE Oocystis sp. LB Kirchneriella sp. AR ZE RS TR R
H2 10 )1 Dolichospermum sp. g gE K AR
ZERWE Coelastrum sp. FHREBE Pediastrum sp. W Scendesmus sp. VBt e st ;
\ \ v A AR RO
I 1B Crucigenia sp. VUFBE Tetraedron ok FRTR MO IR
K FREREE Aphanocapsa sp. BEFR MK
L, BEREE Chroococcus sp. FZLEE Merismopedia sp. PR E B PEIREKE FEASREIRS
Ly AR Ceratium sp. W R E SR Rk RS
) 1 51 ﬁﬁ,\:lA,ﬁ‘%n ‘%\H_"Hﬂ“'éfp
M AESE Microcystis sp. ;{g%rﬁi\ B OE R B RE R RE B W R iR

Bi#E Oscillatoria sp. UKL EL 553 Melosira granulate |

Mp FHE#E Navicula Sp. REEEE Surirella sp. LEZINERERE 2N

N RGP Staurastrum sp. B Cosmarium sp. BT EE

P WakF#E Fragilaria sp. M5 Cymbella sp. BERENAEE ORR
Sy IREE Nostocales sp. R JEA KA
W1 ¥ Euglena sp. AN HLKAA 8K & BOD
X1 L Y:# Ankistrodesmus sp. BT K

Y F&# Cryptomonas sp. oK OB

H1 W23 Aphanizomenon sp. R AR R A G RE
S1 WE LT Yk Dactylococcopsis sp. A T

X2 K Chlamydomonas sp. Wk HPER RS

G SEREE Pandorina sp. %S ER#E Eudorina sp. G- <=5

X3 JINERTEE Chlorella sp. WK EEIREGE

E ke Dinobryon sp. T TR/ INRK AR

T B2 Tribonema sp. Wk REHR

FG: DIRERE Functional Groups

BRI 250 99.0% , REERE 76.7% , 3R W WEAH Y DI RERE 5 A58 1 Z (B AF 7 I S AR OCHE (R 3) o 52
FR% (Monte Carlo) EHAGEZRY] TN NH;-N NO;-N [ TN/TP T A2 77 W AE Y N RERERY FEHR (K 7).
R, e PR ) A S T R A= 1 1 5 IR B A 1547 Pearson FHOCHE AT, LR G PARI BT 45 2R, R B M( £
T REREA L) MP P W1 ZHEERE S NHI-N NO;-N TN S5 ZUE F3h & AR S 0 3 IEAHOG ; C T RER:
5 TN(r=-0.385,P<0.05) & . & (A ¢, S5 EE (r=0.405, P<0.05) & i F EAH & F IRERES NOJ-N(r=
-0.360,P<0.05) 5 B F M AHE, S (r=0.438,P<0.05) 5 W IEAH S J IIAERES NH-N S0 i 2 EA &
(r=0.579,P<0.01) , 5 TDN(r=0.383,P<0.05) . TN(r=0.390,P<0.05) & B EFAHI (£ 4) , Eid &R
BE K B 52 M AR L, A AU 1] 9 R0 S 30 5 s PR YA ) D R A S ) f 2

R3 FHFEMABINEERSHEERFEITRI(RDA) BT SH

Table 3 Statistical parameters of RDA analysis between the phytoplankton dominant functional groups and environmental variables

a1t
ih Axes 1 2 3 4

Total variance

FHIE{E Eigenvalues

Yy Fh-FIE A & Species-environment correlations
Yy Ff BF 7 2% Cumulative percentage variance of species data 69.8 74.4 75.9 76.7
YIRh-PRIE O 2R R 22

0.698 0.046 0.015 0.008 1

. . . . . . 90.1 96 97.9 99
Cumulative percentage variance of species-environment relation
A $FHE(E2Z Al Sum of all eigenvalues 1
Ji A B FFF(E Z A Sum of all canonical eigenvalues 0.775

http ; //www.ecologica.cn



2434 JAE = 40 4

30 F
25+
&3
£<
5 = 20F
55
ZE 15
=
=R 1.0
%%
0.5
O_ 1 1 1 1 1 1 1 1
S5 S6 S7 S8 S9 S10 S11 SI2
0.8 351
>
5 3.0
y £
g 06
2 5 sl
2 2
2 g 20t
§ 04 r g § = B
«— 1.5
- N E
< B o
& ] EI] & 1.0
0.2} s
) ) 0.5+F
S5 S6 S7 S8 S9 S10 SI1 SI12 S5 S6 S7 S8 S9 S10 S11 SI2

SRAf 5 Sampling sites

Bl 5 XMHHABRRR & RESIFIFEY SR

Fig.5 Phytoplankton diversity index on dredging reach in different sampling sites of Shuanggiao River
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Table 4 Pearson correlation coefficient of biomass of dominance of phytoplankton functional groups and water quality parameters
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