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Fig. 1 Distribution of sampling locations and sites in Henan section of the Yellow River
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Fig. 2 The species composition of phytoplankton and zooplankton in Henan section of the Yellow River.
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Fig. 3 The species composition of phytoplankton and zooplankton in Henan section of the Yellow River in different periods
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Fig. 4 The average density and biomass of phytoplankton in Henan section of the Yellow River in different periods
Different letters indicate significant differences between different periods (P<0.05).
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Fig. 5 The average density and biomass of zooplankton in Henan section of the Yellow River in different periods
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Fig. 6 The density and biomass of phytoplankton at different sampling sites in the Henan section of the Yellow River
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Fig. 7 The biomass proportion of various phytoplankton at different sampling sites in the Henan section of the Yellow River
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Fig. 8 The density and biomass of zooplankton at different sampling sites in Henan section of the Yellow River
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Fig. 9 The biomass proportion of various zooplankton at different sampling sites in Henan section of the Yellow River

"

~

KA 2 H i BEA Y5 ik 50.7%,
B ] LA PG A b7 A R 19.5%, JEBE 1L | AR 04
FR & 1 FAR 2D, HoAth o547 2 A A Hh D A B
/=SB A WA R T RO 2N = R ) L B A K )
iy 2

24 AEHHAZEHEDREMNOTE  RHEFIEE
Y=0.02 (R AR, STl R BEIE & B 65
FhOE)L R, R EELE R 0.02~13.07, SREE T/
BREE . SRERVE . ARMEE . KEE. UNEENE, REEET RO
L ELBESE | REFFEE | /INER S AIE T 358 Sy iy Yol g B

(L R AFP o, 5 7 PSR 2R3 18 Fh(R),
FEWED] 12 FhOE), BEEETT 6 FP(E), M 2 Fi(E),
WP BRI 14 1 Ah(E); 10 A haksseEr]
1L AP(R), FEBETT13F(R), BT 7R E), HEE]
FBRETT45 2 Fh(E), BRsEl] 1 Ah(E); 2 H Ekser]
5 Fh(m), GEBETT 8 Fh(m), PREETTMIEEEETT 1 b
UBYLFE 1), W 1 LG PRIy o 3 b s Yt
WA 4%, Rl hzbie . FHEEE . Bige . MR
B, bR MM 5 A 10 A
WL, FHEREALE 10 A2 A% H B,

®1 EWAERZREEY RS

Tab.1 Dominant phytoplankton speciesin Henan segment of the Yellow River

ft#Ff dominant species

Ca‘tzf)ry YIFh species $I T 3 Latin name 5/ ﬁtgg’f 10 A 17E?3“’§ 2 A ﬁt?’wg
May  dominance October dominance February dominance
BRI /NER Chlorella sp. + 2.54 + 1.19 + 0.17
Chlorophyta 4 g Chlorococcum sp. + 0.07 + 0.08 + 0.31
SCER Pandorina sp. + 0.08
gt Coelastrum sp. + 0.02 + 0.09
INZS B Coelastrum microporum + 0.02
5 A Scenedesmus armatus + 0.05
A Scenedesmus oblipuus + 0.09
ZIB M Scenedesmus dimotphus + 0.07 0.05
A e Scenedesmus acuminatus + 0.02 0.03
Eq i Ankistrodesmus sp. + 0.14 0.04 + 0.09
B Kirchneriella sp. + 0.04
LR Actinastrum sp. + 0.05 + 0.05
T Crucigenia apiculata + 0.07
K Chlamydomonas sp. + 0.06 + 0.08 + 0.27
BRAC Chlamydomonas globosa + 0.02
e S Oocystis sp. + 4.44 + 02 + 0.03
11 4= O A Oocystis lacustris + 1.18

(¥4 to be continued)
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(8231 Tab. 1 continued)
ES flt#F dominant species
caeeory ki species #iLT3C Latin name lé/IJaqy dgjrg?;a%ce Olc(zo)ger dgjrg?ga%ce February d(fﬁ%a%ce
DA B A QOocystis solitaria + 0.05
L Ulothrix sp. 0.11
B3 Cosmarium sp. 0.03
ks B P Melosira granulata + 0.22 0.06 0.09
BRI BB Melosira italica + 0.06
WO L A A Melosia granulata + 0.02
A B Melosira listans var. lirata + 0.02
PRETFT ¥ Synedra acus + 2.61 + 0.59 0.14
TN Cyclotella sp. + 0.48 + 0.29 13.07
Rz LW Synedra affinis + 0.03
JEEARET AT i Synedra ulna + 0.03
BTSN B Cyclotella stelligera 0.03
JiE /N Cyclotella kutzingiana 0.02
E-3120 Nitzschia sp. 0.04 + 1.45
eSS IR Nitzschia closterium + 0.11
EIRZEIE B Nitzschia acicularis + 0.16
FHE Navicula sp. + 0.72 0.04
i AT Fragilaria sp. 0.03 + 0.04 0.03
5 Achnanthes sp. 0.05
I Cocconeis sp. 0.12
ET Surirella sp. 0.08
B a5 i Cymbella sp. 0.03 0.02
oy Diatoma sp. 0.04
i Gyrosigma sp. 0.04
Jey o i Asterionella sp. 0.08
%i%lpphyta i35 Oscillaatoria sp. + 0.21 + 0.42
Tl Microcystis sp. + 0.48
S Phormidium sp. + 0.26 + 5.29
o R i Chroococcales sp. + 0.82 + 0.09
NS S Raphidiopsis sp. + 0.07 + 0.04
11 P Anabaena sp. + 0.09
Fhy £ i 5 Pseudoanabaena sp. + 0.27
22 P Lyngbya sp. +
W 2T Y i Dactylococcopsis sp. 0.04
- Merismopedia sp. 0.15
FH ] Z W Peridinium sp. 0.02
Pyrrophyta .
£ H B Ceratium sp. 0.08
FREET] PR Euglena sp. 0.06
Euglenophyta |
PERR Trachelomonas sp. 0.02
J R Phacus sp. 0.05 0.5
Pl W Chroomonas sp. + 0.04
Cryptohyta .
[(S¥ea Cryptomonas sp. 0.04 0.08
W] T AL Tribonema sp. + 0.07 0.07
Xanthopyta )
B P Ophiocytium sp. 0.04

Note: + represents the dominant species.
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TEWE S IR SARIFE R Y=0.02 WP ik
Ph, B BRI 41 Fh(E )RR, L
TLHEY 0.02~1.25 B{alin] g B 2 i s 4y 34 [R] {0 4 ol
HEE R A A R H, SRR
AR BbiE . FHAGE. . R
s Hoh 5 A SR FE R 15 B, JRAESIY) 3 F,
B 4 f, BRAESE 4 Bl 10 A LSRN HE B 9 Fh,

JEA S 2 B, BUFIZE 3 R, B2 4 F; 2 AL
MORFHL 13 By A ShY) 3 B, BUFZE 3 B, AR
J2 Bl MR 2 ATLIE W, Fihrsh P L8 is gt
WA 5 R, Rl R R R L R
Hagdy, SRR M RICMER IR R,
Hirb, EAERE R A6 UM o TG A 48 48 U IR B,
A A B

®2 EWABREZEDY LS

Tab. 2 Dominant zooplankton species in Henan section of the Yellow River

e #Fh dominant species

mﬁfw L/l LT 4 5H P Bz 10 A Bz 2 H Bz
species Latin name May  dominance October  dominance February dominance
i WETE o, F 48 L Keratella cochlearis + 0.09
Rotifer il it e, B A ol Keratella valga + 0.05
AV R W Brachionus calyciflorus + 0.09 + 0.02 + 1.00
T AR B A L Brachionus budapestiensis + 0.07 + 0.02 + 0.14
BIIE R R4 L Brachionus forficula + 0.04 + 0.02 + 0.50
TR R R Brachionus urceus + 0.04 + 0.13
SR R A Brachionus diversicornis + 0.07 + 0.33
KRR R e dL Brachionus leydigi + 0.20
TeAwFe Ascomorpha sp. + 0.20
MR Gastropus sp. 0.20
okt Pompholyx sp. + 0.05 + 0.17
VIR 5 oy Pompholyx sulcata + 0.10
BV S Asplanchna girodi + 0.02 + 0.15 0.40
ELYGR L Schizocerca sp. + 0.18 0.14
SRR Trichocerca sp. + 0.15 0.33
K 5 B A Trichocerca longiseta 0.07 + 0.03
P RFRERR Trichocerca rousseleti 0.05 + 0.50
SRR R Trichocerca similis 0.11 + 0.60
JKES HL Epiphanes sp. 0.17
Z R R Polyarthra sp. 0.25
4 Notholca sp. + 0.08
e fri % R Bosmina sp. + 0.30 + 1.25 + 1.00
Cladocera  ZR%i% Alona sp. + 0.50
FIRE Diaphanosoma sp. + 0.50 + 0.12 0.25
s Daphnia sp. + 0.11 + 0.02 + 0.33
kR K Pk & Calanoida sp. + 0.07 + 0.40
Copepoda  ®I/KF Cyclopoidea sp. + 0.64 + 0.31
KK % Harpacticoida sp. + 0.04 + 1.00
WIRRRIEIKE  Canthocamptus staphylinus + 0.04
T ik nauplius + 2.41 + 1.08 1.67
JE A B Py Epistylis sp. 0.22
Protozoa e Difflugia sp. 0.10 + 0.25
Frem Arcella sp. 0.16 + 0.13
T e Acanthocystis sp. 0.09
p Vorticella sp. 0.67
LN Paramecium sp. 0.17

T HURIL SR

Note: + represents the dominant species.
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Fig. 10 Diversity indices of phytoplankton at different sampling sites in Henan section of the Yellow River
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Fig. 12 Diversity indices of zooplankton at different sampling sites in Henan section of the Yellow River
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Analysis of the community structure characteristics of plankton in
Henan section of the Yellow River

WANG Zhaoping, HUI Yun, MA Chao, ZHOU Xiaolin, YANG Hui, HE Haizhan, ZHANG Qingqing

Henan Fisheries Science Research Institute, Zhengzhou 450044, China

Abstract: To reveal the community structure characteristics of plankton in the Henan section of the Yellow River,
three samplings were conducted at 15 sites in May 2023, October 2023, and February 2024. Qualitative and
quantitative analyses of plankton in the samples were carried out. The analysis was conducted from five aspects:
the species composition, density, biomass, dominant species, and biodiversity of plankton. A total of 134 species
(genera) of phytoplankton belonging to 8 phyla, mainly Chlorophyta and Bacillariophyta, followed by Cyanophyta,
were detected at the 15 sites. A total of 66 species (genera) of zooplankton belonging to four major groups were
detected, among which Rotifera had the largest number of species, followed by Protozoa. The abundance of
phytoplankton ranged from 6.02x10* to 11.71x10° cells/L, with an average of 10.92x10° cells/L, and the biomass
was 0.06—5.83 mg/L, with an average of 0.66 mg/L. The abundance of zooplankton ranged from 3 to 2180 ind/L,
with an average of 164.03 ind/L, and the biomass was 0.001-3.363 mg/L, with an average of 0.330 mg/L.
One-way analysis of variance showed that there was a significant difference in the density of phytoplankton
between May and October (P<0.05), but no significant difference between May and February (P > 0.05). There
were significant differences in the density of zooplankton between May and October and February (P<0.05). There
were significant differences in the biomass of zooplankton and phytoplankton between May and October and
between May and February (P<0.05). Chlorella sp., Ankistrodesmus spp., Chlamydomonas spp., Oocystis spp.,
Melosira granulata, Synedra acus, Cyclotella spp., and Fragilaria spp. were the dominant species of
phytoplankton in different periods. Brachionus calyciflorus, Asplanchna girodi, Bosmina spp., Diaphanosoma spp.,
Daphnia spp., Harpacticoida spp., and Nauplius spp. were the dominant species of zooplankton in different
periods. The Shannon-Wiener index value of phytoplankton ranged from 0.66 to 4.38, with an average of 2.70. The
Margalef species richness index value was 1.32—4.68, with an average of 2.70. The Pielou species evenness index
value was 0.16-0.97, with an average of 0.63. The Shannon-Wiener index value of zooplankton ranged from 0.50
to 3.02, with an average of 1.70. The Margalef species richness index value was 0.32-2.33, with an average of
1.14. The Pielou species evenness index value was 0.39-1.00, with an average of 0.84. According to the
biodiversity index evaluation criteria, the recent water quality level of the Henan section of the Yellow River was
slightly polluted.
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