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Phytoplankton community structure and water quality assessment of Hejiang River, a
branch of Xijiang River, Pearl River drainage basin
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Abstract: To study the distribution of phytoplankton and evaluate water quality of Hejiang River, a branch of Xijiang River, Pearl
River drainage basin, the community structure of phytoplankton was investigated and analyzed in wet and dry seasons in 2013. The
results showed that a total of 130 species belonging to seven phyla of phytoplankton was identified. Including 63 species of seven
phyla in wet season and 103 species of five phyla in dry season, phytoplankton community structure in Hejiang River was represen-
ted by Chlorophyta, Bacillariophyta and Cyanophyta. Chlorophyta was dominant in wet season, followed by Bacillariophyta. The
mean value of phytoplankton density was 2. 13 x 10° cells/I.. Bacillariophyta dominated the phytoplankton in dry season, and the
mean value of phytoplankton density was 3.71 x 10%cells/L. The dominant species were Microcystis flos-aquae, Anabaena circina-
lis, Oscillatoria tenuis, Cryptomonas erosa, Navicula exigua, Melosira varians, Melosira granulata, Scenedesmus quadricauda, Ac-
tinastrum hantzschii, Chlamydomonas microsphaera and Chlorella valgaris. Based on RDA analysis, nitrogen and phosphorus were
important environmental factors that affected the distribution of phytoplankton in Hejiang River. The river was classified as mesotro-
phic according to comprehensive trophic state index.
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Tab. 1 Species number and proportion of each phytoplankton phylum in Hejiang River

4 T B FEHE] LR B R HIET] W] BT

FRH 2% 16 37 5 1 2 1 1
/% 25.40 58.73 7.94 1.59 3.17 1.59 1.59

ik 39 FhI%L 43 42 15 1 2 - —
A8l % 41.75 40.78 14.56 0.97 1.94 — —

2.1.2 BHEEGB MR LGRS E RIELSK(2) K& Y=0.02 A9FsiE, 4351315 32K 99 RS K 09 77 0 e 2
B OLFEE TR A I, B VLA PR S DA 11 b 4G ESETT 3 b KB TAFEBE (Microcystis flos-aquae) |
Ml 1 M 3 (Anabaena circinalis) /NER 3 ( Oscillatoria tenuis) , Fai ] 1 F; Wi B2 3% ( Cryptomonas erosa) , i
BT 3 Fh /N B ( Navicula exigua) 75 5B 53 ( Melosira varians ) Uk B 4% 3% ( Melosira granulata) , %
BT 4 Fh . Y B M ( Scenedesmus quadricauda) 8 B ¥ ( Actinastrum hantzschii) | /NER A 3 ( Chlamydomonas
microsphaera) ./INEK#E ( Chlorella valgaris) . F K WA PEHFR 10 Fh, B I =30% |, W 3 1] 09K A ok g o
B — LA LIRS g 89% , DR FABE Sy 0. 305 LR g S 11 DU R A, 11 IR Ry 56% , IR EEE Sy
0. 06 ; Hli /K IADL T 4 B, 5Tk AR 1L , GeBe TREEAR TR DL , /K A3 e 11 A0 B8 A1 h 22% , 1
P NIFE Sy 002, il fo I35t IUABURE NS, O 78% , (I 34 vl SF /K B A 0. 03 T 0. 42, CH Al K3 i
S DL, BEE 1] el ol S A 5 — R 3 .

2.1.3 FEEmpEE  BULEKINRIE R IBAEERE A T 5.71 X107 ~1.16 x 107 cells/L 2 [&], -3
fH 2. 13 x 10°cells/L; Hi 7K B R a2 40 MELA T BEA T 3. 37 x 10° ~2.49 x 10 cells/L 2 [a], FH{H M 3. 71 x

10° cells/ Ly JE 7K ARG 7K S0 2 DA fe 4 K RERE A (1) TR0 B 2 0 = 8 55, FLAG K391 (2. 49 x 107 cells/L)
BT AR (1,16 x 107 cells/L) 5 FAYRERE A (7") PRI SE A A A B 2 BE R /K 0 = K300 825 FH5 L Hh 0,79 x
10°cells/L 15 %) 2. 71 x 10° cells/L, T BT SR 5 (47 ) 37 e S 20 0 A =F B A B AT, 1. 88 x 10° cells/L
FEARE] 0.34 x 10°cells/L, Hog B Pl I E AR LR K (1 2) .
2.2 KIKIBU S

PHAE ], BRYTKAAR TN TP Rk BEASIE 4> 514 1. 22 ~3.06 mg/L F10.02 ~0.20 mg/L,NH,-N NO; -N ¥ JiF
FERES3 124 0.03 ~0.75 mg/L F10.81 ~1.92 mg/L, /KIRAE 17.6 ~31.4°C [a] % 5, DO 2 5. 44 ~10. 64 mg/L
(F£2). B EH 2 (one-way ANOVA) 53-H7 45 iR, Bk SD NO; -N TN il Chl. a 4}, &I FFEFK
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Fig. 2 Phytoplankton cell abundance of each sampling site in Hejiang River
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Tab. 2 Physicochemical parameters of water in Hejiang River

FK 7K

pLiive 2
T e ROKME S BoME S PHIE bRz BKME /M
DO/ (mg/L) 8.29 1.04 10. 64 6.91 6.81 0.86 8.42 5.44
T/C 29.5 1.17 31.4 27.8 20.0 1.29 21.4 17.6
pH 7.36 0.27 7.75 6.85 8.51 1.08 10.04 7.25
Cond/ ( pS/cm) 158.0 44.70 246.9 99.4 194. 4 43.04 263.4 141.7
NO; -N /(mg/L) 1.34 0.32 1.92 0.81 1.35 0.36 1.84 0.87
NH,-N/(mg/L) 0.31 0.24 0.75 0.07 0.19 0.19 0.54 0.03
TN/(mg/L) 1.80 0.55 3.06 1.26 1.77 0.53 2.75 1.22
TP/(mg/L) 0.10 0.06 0.20 0.02 0.07 0.04 0.13 0.02
COD,,,/(mg/L) 2.11 0.46 3.10 1.67 1.96 0.41 2.70 1.30
Chl. o/ (pg/L) 2.69 1.53 5.86 1.16 3.17 5.13 16.70 0.58
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Fig. 3 The comprehensive trophic state index of each sampling site in Hejiang River
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Tab. 3 Phytoplankton codes for RDA in Hejiang River

] (N C
FoKI kI FokI) Atk

Al Al e B Microcystis sp. D19 D19 S8 Gomphonema sp.

A2 A2 iy Oscillatoria sp. D20 88 Gyrosigma sp.

A3 A3 a5 Pseudanabaena sp. D21 ekt Fragilaria sp.
A4 111 JJE 3% Anabaena sp. D22 WL Licmophora sp.

A5 BR3P Chroococcus sp. El LT Chlorococcum sp.
A6 FEERHEE Gloeocapsa sp. E2 E2 SEEREE Pandorina morum

BI Bl [&35 Cryptomonas sp. E3 E3 M Scenedesmus sp.
C1 Z W% Peridinium sp. E4 DU EE S Scenedesmus quadricauda

D1 HBEHE Melosira sp. E5 ST ML Scenedesmus bijuga
D2 kL BB ¥ Melosira granulata E6 E6 +F ¥ Crucigenia apiculata
D3 W2 UR B 5% B Melosira granulata var. E7 4L Actinastrum hantzschii

angustissima f. spiralis

D4 Z2IE ¥ Nitzschia sp. E8 E8 A B BE Pediastrum simplex
D5 Bk fE 3 Neidium kozlowi E9 VU Ff 8 B Pediastrum tetras
D6 KUEW: Surirella sp. E10 TR Pediastrum duplex
D7 Y Cocooneis sp. El1l A<HE Chlamydomonas sp.

D8 D8 EFFT3 Synedra sp. E12 E12 BRIEERE Oocystis sp.
D9 IREFFF I Synedra acus E13 E13 B H e Closterium sp.
D10 JEPIRET T35 Synedra ulna E14 FiEE Cosmarium sp.

D11 D11 FHE 8 Navicula sp. E15 JNEKRE Chlorella sp.
D12 PUEE Treubaria triappen-diculata El6 H A Selenastrum dibraianum

D13 D13 W25 % Cymbella sp. E17 214k Ankistrodesmus sp.

D14 D14 NN Cyclotella operculata E18 JINKEBE Characium sp.
D15 T %3 Stephanodiscus hantzschii E19 JEEKR S Echinosphaerella limnetica
D16 I3 Stephanodiscus astraca £20 T DU 35 Tetraédron tumidulum
D17 e /N Cyclotella meneghiniana E21 PRI LT HERE Ankistrodesmus falcatus
D18 FELHRT P Stauroneis anceps E22 Z3 Bk Eudorina elegans

# 4 BULTFIFSEIE S PR 71 RDA S Hréd i

Tab.4 RDA results of phytoplankton and environmental factors in Hejiang River

. i1 2 M3 B4
i H

FK HiZK 1) FARW MK FRE MK FARW KK
FRAEE 0.241 0.317 0.196 0.222 0.162 0.120 0.121 0.086
YRR B AR S 0.938 0.995 0.981 0.992 1.000 1.000 0.986 0.991
YIRS A % 27.9 35.9 50.7 61.0 69.4 74.6 83.5 84.3

E R R RIS AT I — A IREE T AR b SE K ) NH,-N TP ¥ B 5 TRk
HI(F2) , JE P AT BE R /K R R, SR A K o) b 398 b AR 0 R b e A K AR o P BE R rh TR LR
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Fig. 4 RDA results of environmental factors in wet (a) and dry (b) seasons and phytoplankton in Hejiang River
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BULPR B A R AR A RITFE AN 7R AR rf TN 1 TP 9 B2 23 5135 51 0. 2 1 0. 02 mg/L I, A7 AT fiE
KA ORAE" BIR BOTAEAKIPRRZK ST TN TP P 18770k J8E 440308 1o - 3 2K 46 76 1 0 B B, DF L
B I DX AR A 27 ~ 47 22 ] i Ui B S el AR IR X, e 1R TR XA A 3 T K LR
A B TR TS e B OK , AR R 2 BTN TP e B2 fi i K DR S B Jok T BB K 8 9 TN TP ¥ JiE 5 15
T3 4 DR B I K PEJEAT UL (3R 5) 4 2R R BV TN YR J& T o ) K, 8 37 PY VLT R 3 T
T IUIAL; TP e B2 AL T HARAK - AR TP YL AL L VLA A AR P20 . f0 A 7K A5 T K 3 TN e 2
F T RN K PE AT ARTLSIEK . CATDRF R B MK PE AU VI A 3o 2 /KA B4 Tl 37K
‘“kiﬂ’]i%ﬁfﬂ[ﬁlI%@E7J<1ZIKFP€7§$EE.EI’JEL@'% Fedh AR K SOKEN 1 LR GE B SR A
VLS TR OO R 2K AR R AR W A5, O L e T I e 4 BEL R (5 5 V388 4T B 1y Kk A s B s TR A 4, 7K
Mimtuzwﬁﬁiﬁcéﬁ LA Vi Ak T M R 2 XA DX, A T e T, Sy 9 2K B R R S A AR I T A A
AR PRI, BRVT R AR e KA (g AU 35 e, A 2 K R X

&5 A (1% ) TN TP ¥ JEE

Tab.5 TN and TP concentrations in different rivers and lakes

eS| T () 24 7R TN ¥/ (mg/L) TP ¥/ (mg/L) Bt ke U5t
b B/ LRIV | 1.26 ~3.06 0.02 ~0.20 NI
BTG K 1.22~2.75 0.02~0.13 AR5
PO 1.53~1.63 0.12 ATF5E
Juleit 2.50 ~8.65 0.09 ~1.15 k(34 ]
T VR 1.060 ~1.212 0.145 ~0.233 CHR[35]
K oA K 1.26 ~1.92 0.02 AT
B T 7K A 1.57 ~1.67 0.05 ~0.08 PN
TR MK A 0.600 ~ 1. 684 0.010 ~0.037 SCHR[36 ]
TRULGIE K 1.790 ~7.780 0.080 ~0.330 SCHR[37 ]
4 2Eig

1) PR ) IEAG T PRI B2 7 17 130 Foft, R/ A Hh A PR i e M2 i 2, ARSI M2 8 i o
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