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Temporal and Spatial Distribution Characteristics and Water Quality Evaluation of Planktonic Algae in the Mid-
dle and Lower Reaches of Ganjiang River. WANG Jun-jie', XIA Yu', YU Xin-ping', LIU Jin-fu'*, LI Han-cheng',
CHEN Yu-wei'” (1. The School of Hydraulic and Ecological Engineering, Nanchang Institute of Technology, Nanchang
330099, China; 2. Jiangxi Academy of Water Science and Engineering, Nanchang 330029, China)

Abstract: Phytoplankton is the most important primary producer in the river ecosystem. In order to reveal the temporal
and spatial distribution characteristics of phytoplankton community in Ganjiang River and evaluate the nutritional status of
Ganjiang River water body, the community structure of floating plants in the middle and lower reaches of Ganjiang River
was investigated in January, April, July, and October of 2019, representing winter, spring, summer and autumn, respec-
tively. The results show that there were 6 phyla and 53 genera of phytoplankton in the middle and lower reaches of Ganjiang
River, including 25 genera of Chlorophyta, accounting for 47. 17% of the total species; 16 genera of Diatoms, accounting
for 30. 19% of the total species; and 6 genera of cyanobacteria, accounting for 11.32% of the total species; Other phyla
include 3 genera of gymnophyta, 2 genera of dinoflagellate and 1 genus of Cryptophyta. The phytoplankton density at each
sampling point was 11.0 x 10*-468.7 x 10* L', with an average of 93. 1 x 10* L™'. The biomass ranged from 0. 15 to
4.67 mg - L', and the average biomass was 1. 16 mg + L™". There are significant differences in the spatial distribution of
phytoplankton. The abundance and biomass of phytoplankton at each sampling point in the upper reaches of Wan'an Reser-
voir and Xiajiang reservoir were higher than those at other sampling points, and the sampling point GJ11 had the highest
abundance. In terms of seasonal variation, phytoplankton biomass generally showed the trend of winter > autumn > spring >
summer; It was the highest in winter, 2.23 mg + L™', and diatom is the dominant category; The biomass in summer was

the lowest, 0. 66 mg - L', and Chlorophyta is the dominant category; Compared with the survey in the 1980s, the number
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of phytoplankton species ( genera) has decreased in following years, and the richness and evenness are also lower than the

early survey results. The evaluation results of physical and chemical indexes of water quality show that the water quality in

the middle and lower reaches of Ganjiang River is Class V; The evaluation of Shannon Wiener Index, Pielou Evenness In-

dex and Margalef Biodiversity Index shows that the water body is in the state of moderate to severe pollution.

Key words: Ganjiang River; phytoplankton; community structure; biological evaluation of water quality
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Fig.1 Geographical location of Ganjiang River and

distribution of sampling sections in the main stream
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Table 1
Pielou Index and Margalef Index

Shannon-Wiener 15 %% Pielou $5 % Margalef =F & B 541
SYARAE KA SreRbRUE KIZEAY SreRbRdE KRR

Evaluation criteria of Shannon-Wiener Index

>3 EW-REY 0.8~1.0  JETHA 0~1 G Y
1~3 Pi5Y 0.5~0.8  FRI5Y 1~2 s gL
0~1 HI5YE 0.3~0.5 5l 2~3 Big Y
0~0.3 HI5YL >3 MRt

2 HER55%H

2.1 BHIERESW

BT R I BORFE S BB AR AR WL 2, BT
KA A 55 e , 25 LR B 6. 86 ~ 8. 79, - {H Ky
7.74, pH {HE)Z 1 AR AL BUAEAS B I, DR £kt 34
B, A2 pH A IUIRAG, BRRA s . TN Ve BRI
B as ) 225 B T DA B IV i TN He i —
IERUS S d= G ANTTRCIN =4 | N || W o s Tt
IVE p(TN) kB 5, 0 2. 59 mg - L7 B 2244
Bt p(TN) #B 423 TR MBIV 1Y p (TN) 34 31 Ik
B, R 1. 17mg - L', KIKE p(TP) JEH K0. 03~
0.10 g« L7, [AIFEFEA A OO BEIV (1) TP ¥R JE
RE R, OF LB T R 58 5w vk . DO
WeREE R B W A 25 22 5% (P<0.05) , TERK (A2
PR R E, T R BRI (E, KR A 4%
Z (Chl-a) YR BE CRFFAH R R 3, Y TR b Tha 4t
BRI K LR T RIS, I VR B ARG, Tl Bt
Vi) COD 7£ 4 A~ A Ay ¥R KAl Fe A AR R TTK
PRAEANT 17 B 275 Y e ™ 5, AR GB 3838—



-1034 - xR H R N W OB R 439 %
2002 Mo AR IR BB R E) , BT R EKIAK BV,

®2 BIMTHSEERENKEKREFEHERAEER

Table 2 Investigation results of annual mean value of water quality factors of each investigation section in the middle and

lower reaches of Ganjiang River

p(TN)/ p(TP)/ p(DO)/ p(Chl-a)/ coD/

Z B KR N N N X _ H {ii
" (mg-L")  (mg-L) (mg-L") (mg-L") (mg-L) P
== I 11. 02 2.16 0.07 5.89 1.63 1.93 6.94
1 10. 12 1.67 0. 05 4.70 1.34 1.95 6. 81
il| 9.02 1.84 0.07 3.92 1.49 2.10 6.61
I\ 7.13 2.59 0.1 10. 00 1.24 2.49 7.07
HE I 19. 38 1. 69 0.06 3.26 1.56 1.85 8.39
1 19. 47 1.68 0.06 3.88 2.38 1.96 8.48
m 17.17 1.7 0. 05 3.52 2.55 2.02 8.54
\% 20. 41 1.89 0.06 1.34 3.39 2.19 8.81
"z I 25.51 1.67 0.1 1.63 2.14 2.97 8.19
1 22.37 1.26 0. 06 1.47 3.67 2.22 8.32
il| 23.97 1.31 0. 06 0.79 4.70 2.47 8. 47
I\ 25.97 1.17 0.05 3.48 6. 65 2.43 8.04
Fhz I 24.63 1.32 0.04 7.30 2.69 1.71 8.95
1 24.23 1.24 0.03 7. 64 3.09 1.74 8.96
m 24.83 1.17 0.04 8.43 1.79 1.80 8. 81
\% 23.92 1.22 0. 06 8. 11 2.39 2.68 8.89
2.2 FiFEWMEELEN Fessel ] 1 &, 5 SR 1. 89%
2.2.1 VRIEAHYIAP2E MFRIFE RS R 504 (R 3) L&A, FEM

TEA IR R LR VT R R U IR 6 1] 53 BURIAHI RS D MR B R 26 B, 5 AR
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BT 6 KRBLAL, Hirh 453807 25 &, R 60. 87% ; BKEMIFEGE B (39 F) | i A B
47.17% ; FEBET] 16 8, 5 SR 30. 19% 16 60%, SASKE | BEE T840 W RhB At Je 1 5 s
16 8, ARG 11.32%  #8E1T 3 8, R i,
T 5. 66% ; el 2 J&d , 5 S A 3. 77%
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Table 3 Species composition of phytoplankton in the middle and lower reaches of Ganjiang River

e R % % o =

#5781 ( Cyanophyta) TR BE W (Microcystis spp.) + + +
45 MK 78 35 ( Dolichospermum convolutus) + +
VRUF I 22 3 ( Planktothrix sp.) + + +H +
KA1 ( Dolichospermum sp.) + + + +
Ji% 3 ( Phormidium spp.) + +
Bt ( Oscillatoria spp.) +

el ] ( Crytophyta) RIE Feis ( Cryptomonas ovata ) +H+ +H+ +H -

fik # ] ( Bacillariophyta) WUk H A (Aulacoseira granulate) +H ++ + +
HBEMEASFN (A, granulate var. angustissima) ++
WBE Uk HREBE (A, g. var. angustissima f. spiralis) +
SIS ( Pinnularia spp.) + + + T+
INERFE ( Cyclotella spp. ) +H+ +H+ H T
#7253 ( Cymbella spp. ) + H
SEMEE ( Gomphonema spp. ) + +
WEAT-# ( Fragilaria spp.) H + + +
5T ( Synedra spp.) T+ + T T
FHIE # ( Navicula spp.) H +|+ n +
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A 808 ( Gyrosigma sp.)
FEFF 3 (Asterionella sp.)
XUZE 3 ( Surirella spp.)
Z2JE ¥ ( Nitzschia spp.)

[t 5235 ( Cymatopleura spp.)
YT B ( Cocconeis sp.)

Wi 2% B ( Cymatopleura spp.)

PR ( Englena acus)

REBWBE(E. oxyuris)

Jiit B ( Phacus sp.)

FEPLEE ( Trachelomonas sp.)

Z W & ( Peridinium sp.)

TKIHES T #E ( Ceratium hirundinella)

PR3] ( Euglenophyta)

FH 1] ( Pyrrophyta)

e ( Scendesmus sp.)
JHERIEE (S, javaensis)
VUM (S. quadricanda)

PU £ 45 5L 38 ( Pediastrum tetras)
ZHAEEWE(P. duplex)
PSSR (P, simplex)
1+ ( Crucigenia spp.)
243 (Ankistrodesmus spp. )
B ( Quadrigula spp.)

VU 7135 ( Tetraedron sp.)

25 Bk ( Eudorina spp. )
SLERE ( Pandorina spp-)

5% #i ( Schroederia sp.)

A 7 #E ( Selenastrum spp.)
2401387 A ¥ ( Closterium gracile)
223 (Ulotrix spp.)

853 ( Cosmarium spp.)

£k3%17( Chlorophyta)

i B 8535 ( Staurastrum sp.)
4 B (Actinastrum spp. )
A< ( Chlamydomonas spp. )
PR 25 5238 ( Coelastrum reticulatum)
75 B3 ( Coelastrum sp.)
/INERTE ( Chlorella spp.)
BIHE 3 ( Oocystis sp.)

B85 ( Oedogonium spp. )
W& 3 ( Cladophora sp.)
IKA ( Spirogura sp.)
MM ( Mougeotia sp.)

+
+
+

+
+ o+ o+ o+

+
T + + +

+ 4+ o+ o+
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BRI , AT LUK IR A A
3R 4 D IXEBL (K 4) Kb GI1L~ G4 X [8] 5 55 4
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Fig.2 Species composition of phytoplankton in
different seasons in the middle and lower reaches of

Ganjiang River

Table 4 Spatial distribution of phytoplankton abundance and biomass in the middle and lower reaches of Ganjiang River

TR YR/ (mg - L71) FE/10° 17!

i W £ [5553 [Z3 Tk g £ [5553 Mo e
GJ1 0.686  0.004  0.089  0.134 0 2.086  0.548  0.941 0.448  0.000  0.000
GI2 1.001  0.065  0.085  0.245 0.022 4.347  4.145 1.912  0.817  0.055  0.000
GJ3 0.538  0.032  0.030  0.354 0.088  0.197 2.634  1.643  0.898 1.179  0.219  0.329
GJ4 0.820  0.006  0.307  0.177 0.090  0.534 3.617 1.310  5.901 0.589  0.186  0.076
GJ5 0.352  0.030  0.129  0.039 0.022  0.033 1.267  2.953 1.005  0.131  0.055  0.055
Gl6 0.312  0.006  0.101 0. 184 0.046  0.567 1.494  0.763  2.865  0.612  0.076  0.131
GJ7 0.378  0.041  0.209  0.138 0.022  0.099 1.777  2.953  4.233  0.460  0.055  0.164
GJ8 0.648  0.048  0.034  0.138 0.098  0.099 1.813 1,920  1.148  0.460  0.207  0.164
GJ9 0.713  0.010  0.193  0.079 0.022 2.249 1.310  4.544  0.262  0.055  0.000
GJ10 0.795  0.004  0.115  0.147 0.031  0.033 3.320  0.548  3.490  0.491  0.076  0.055
GI11 0. 681 0.335  0.215  0.101 0.132  0.066 3.682 16.308  2.812  0.338  0.262  0.110
GJ12 0.498  0.000  0.196  0.039 0. 022 2,239 0.000  3.150  0.131 0.055  0.000
GJ13 0.785  0.054  0.238  0.249 0.055  0.033 3.870  6.570  3.490  0.829  0.110  0.055

MR | I AR ) A ) 5 e B A T
R AT R, O 2.29 mg - LT E R, N
0.66 mg - L' ZHMIFFE 54 Pt 28 it 34— 5L
(K3), & Fhke, N 1.28x10° L FR R,
4.65x10° L',

2.2.3  {REFIH M

BLP N 4 DAL R BRI Y LA 9
T (ER5) , DIRESET TN 32, Horb kst 1) 3 F 60T 3
Tl BR80T 2 A BRET T 1 R, AT B BN
KE, INIE B ( Cryptomonas ovata) | VAL B Fif
(Aulacoseira granulate) ./NWIREE ( Cyclotella spp.) /)
PR (Chlorella spp.) 9 WAL FH, 438 TR /N K
# ( Chlorella spp.) HEFMNEFN(F=T75%) , TFiF

YR AT B R B3 T
FkZ= 5, &2 6 b A A ZRIB0RL 1 BE Ak B (Aud-
acoseira granulate) o5 45X 12 BRI 2= /N BR
( Chlorella spp.) di FEALH,
2.3 ERAMSHEMRHRKEENFEER

H 1] 4 )1 VL AP T A% SRAE A2 4FE Y Shan-
non-Wiener TE‘@(H) .Pielou ﬂ]@ﬁﬂé‘ﬁ( J) #1 Mar-
galef $880 (D) ¥IAAAE RS 25 22 7tk . H B ARGy
0.3~2.35;J 4 0.19~0.96;D 4 0.15~1. 13, W%
] B, Gl4 SRAE I W 1) Z AR FR An b ) H
M AEER, D (EW A, BT LT LA GJ4 SRk
SOKIR R IR I R T 2R ds , BRI 20 A 1
5] GI1~3 RAFEA H F M AEHEREBAR 7 R f
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Fig. 3 Seasonal distribution of phytoplankton biomass and
abundance in the middle and lower reaches of

Ganjiang River

Table 5 Composition and seasonal distribution of phytoplankton dominant species in the middle and lower reaches of Gan-

jiang River
. e
Il JR B R K
e 4% EF HE ®E
T ¥ 1 ( Cyanophyta) TFIF I 223 ( Planktothrix. spp.) a-HG I~ -G R 0.023 0.025
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53 ( Crytophyta) T3 (Microcystis spp. ) a-H{5 R ~ B-rpi5# 0. 020
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7l 7 ( Bacillariophyta ) TUkr 4% ik (Aulacoseira granulate) a-H{5 R ~ g-rpi5H 0.247 0.237 0. 056
INERE ( Cyclotella spp.) a-Hi{5 R ~ B-rhi5 0. 031 0. 044 0. 040
T3 ( Synedra spp.) a—Hi5 i ~ g-rfi5 R 0. 021
£} 7% ( Chlorophyta) 25 BR ¥ ( Eudorina spp. ) -5l 0.023
JNERE ( Chlorella spp.) a—i5 5 0.052 0.073 0.052 0.124
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WEAEAFFN R T EZET(P<0.05), p(TN) N
1.17~2.59 mg « L™ e RAE R 30K V IOK s
HE;p(TP) 4 0.03~0.10 mg - L™, F KMH )8 T
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EFEER R B TR, AL 2005 ARSI T TS K &
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middle and lower reaches of Ganjiang River

FURTAITZEE 30 AR, ik AR 7T 8 SR B K AR

&6 BIIHTIEFFEYKRITEN

P gl hy B R ADK AR SRR m i AR E
BRAKIREHEF, SaQRAKHEL ) IE3, 1980 48
BEVT ISR IEAG I S PR A A 8 11 19 H 119 Ff 41 3
JB A B MEFTEE DR AR AR
A SR IO REEE T AR BT
ARG I PR YA ) 8 1) 109 J& 312 b, ik 1]
LRI BT R A £ EAR AR, 5 1980 4F
AL AR a-B - {5 Y& B-his
e KREZREEA, TS 2011 LA F)E
TEmEZ 7 171 38 J& 102 P, For B FFF o 1A M Fn
PRI 65 i A R B VL T T 4% 1 00 W T e R U
AR, FE K I o o O B T A K I e
o7 R B ZRETE R E R BT R K R R A
Ab T2 TG Y 28 55 ™ E s YR A T g RR TR
2016—2017 4F i 5 ARV R liF L S TR i
Y S 17155 J& 95 Fl, 17 Ui i 40 ) A B0 5 AR U o £
B AL, o W O 5 — R AR, SRR R
IbF 8B SRR, KB Ry R - RS YRS
TSV AP T Ui B 5 P 1 8 A 8 SR R T e 3
TP TE PRk o D 2 9 2 2 00 W o L SRR ¥ e R
JEARWOIER , KA & & R LR o™ &, o3t
RINEIL A N IEPRIEAE Y 6 1] 53 J& , SR I FIRE i
11k AR IAFIRE , W e AE B 20 o /K Sk e AR
BE, PR 00 R S A D I g 4G R
A K HAEY R Z A T W K
XFRUITE 2017 4E 2 5 BT TK AT AL T84k 2 v |
VLR TR K A T T I 25 75 Y AR i i G I, sk A
FR 22 I K A I B B %ok i YT K R B0 855 3
RRE SIS AN

Table 6 Evaluation of phytoplankton water quality in the middle and lower reaches of Ganjiang River

. Shannon-Winner $5 %% Pielou 5] BE 8 % Margalef T EIRH

. fe B KRS feHUE KRS feHUE KRS
eSS 1.31~2.35 s e 0.67~0. 89 TG-S 0.29~0.9 Ei5 Y
B 0.89~1.92 G -G g 0.67~0. 88 NGl S 0.16~0.79 Lo
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