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Abstract

To understand the plankton community structure and the quality of the aquatic ecological environ-
ment in the Yingtou River National Aquatic Germplasm Resources Reserve, investigations on water
physical-chemical properties, plankton community structure, and water quality health status were
conducted in the Yingtou River Reserve in August 2023. Through studies on the species composition,
abundance, biomass, and diversity indices of phytoplankton and zooplankton, the water quality and
ecological health of the area were evaluated. Results showed that during the investigation, 50 phy-
toplankton species (belonging to 37 genera, 24 families, 16 orders, and 6 phyla) were monitored in
the Yingtou River Reserve, with Bacillariophyta and Chlorophyta as the dominant groups. For zoo-
plankton, 27 species from 3 categories were recorded, and the zooplankton community was domi-
nated by rotifers and protozoa. Based on single-factor evaluation and plankton diversity indices,
the water quality of the Yingtou River Reserve reached Class Il level, classified as a f-mesosaprobic
to oligosaprobic river, with a mesotrophic to eutrophic nutrient type. The results of redundancy
analysis (RDA) showed that dissolved oxygen (DO), flow velocity, and water temperature are the
main environmental factors affecting the plankton community structure in the Yingtou River Re-
serve. This study provides a fundamental basis for monitoring and protecting the aquatic ecological
environment of the Yingtou River Reserve.
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Table 1. Geographical locations of sampling sites in the reserve

=1 RIPXRER IR E

KB G E21))-3

RFER L 105°53'41.6940" 32°14'53.7576"
RFER 2 105°53'35.7468" 32°14'32.1144"
RFER 3 105°54'35.7120" 32°16'13.3320"
KRFER 4 105°53'2.7060" 32°13'37.3620"
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2.3 RiFEYMREMEE

PV RS R GRRK ISR QRKEFI MV R M (R 2
PERE SV EARRE Y BT PRI R AR A4 e M R A e 2R AR

TR E A e BoR AR TR E R EEAE ] 258 I AE VN (U435 0.064 mm)ZERENKAT: i
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Table 2. Water body nutrient type
T2 KFEFAR
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Table 3. Water quality evaluation criteria for diversity index

= 3. SRR BTN IRE

EZEACE HiGH o-Fy5 7 p-iE iy FHy5 A Toi5 %
Shannon-Wiener £ #:PE15%k <1 1~<2 2~<3 3~<4 >4

Pielou ¥ 5] FEHR %L <0.3 0.3~<0.4 0.4~<0.5 0.5~<0.8 0.8~<1.0
Margalef = & FZ 5%k <1 1~<2 2~<3 3~<4 >4
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Figure 1. Variations in plankton species richness across different sampling sites
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TEANFIRAFE ST, RS ORI A R AP AEIE 2 I (35 4. 32 5). RFE R LRI A FIE 8
F, EERFFEBONEEEED], KREFRBBORE IR, RAES 2 FRIFE RSB FE 5 B, REARH
FlSBENRESE T, KRS FRRADNTRE FRAL, KA 3R B FE 10 F, EEMRBSHENEERE]
MG, KAREFRBA A - BB A, KRS 4 I M 11 b, BB RRE AR 1M
SREEI), AKMCEFRBRADNY - BE R RAE A LIRS ARG 5 R, IR v A R
FERL 2. SRFF 5 3 URHE L 4 TRIREN IR A A 6 B, FEARAMEBEN T LS.

MR LE AR P 0 2 (ARG AT DU Y, B Sk T R4 DX i AR P A A LR ) 23 IR 22 ok, R
F}IE# (Navicula sp.). 7N (Cyclotella sp.) 78 FT A RkE s rh 38 g S Fid

3.13. EEFEYE
ST XA A B TR 11.96 x 104 ind. /L, & 12K A TEE N 0.05 x 10% ind./L~6.99 x
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uiES

1%

10%ind./L, A SRy 1.05596 mg/L, & 11 2RAEY &A1k iE Dy 0.00068 mg/L~0.59478 mg/L ([
2(a)). VRNV FEER 3.76 x 10 ind. /L, KT IRFEEBNWIEEA 0.16 x 10*ind./L~1.82 x 104 ind./L, %
TP e 12.53549 mg/L, & 1AM & 0IE FI 0.72578 mg/L~5.28190 mg/L (] 2(b)).

Table 4. Dominant species and dominance degree of plankton in Yingtou River Reserve
4 KR FIENNE MM E

112 Fh — — ﬁﬁ%r}é . e
KEEH 1 RFEA2  RFEA3 REES4
4 B2 25 3 (Nitzschia palea) 0.024
A5 (Cymbella ehrenbergii) 0.097
3 (Navicula sp.) 0.194 0.167 0.224 0.111
BRI EL4E % (Melosira italica) 0.065
TR /INIR3EE (Cyclotella sp.) 0.097 0.2 0.176 0.159
J [ 5 ¥ % (Cocconeis placentula) 0.038 0.035
AP 55 H.4% 4 (Melosira varians) 0.025
- 44 4% 7% (Eunotia arcus) 0.06
%1 80 57 A% 7% (Gomphonema abbreviatum) 0.024
SR FE AR 3 (Trachelomonas granulate) 0.024 0.035
PR Ji R (Phacus sp.) 0.024
WK A5 (Euglena acus) 0.032
/INER3 (Chlorella vulgaris) 0.035 0.024
25 h £F 4 35 (Ankistrodesmus convolutes) 0.024
J. H. LA ¥ (Chlamydomonas pertusa) 0.105 0.035 0.036
GREED] \ o .
1T %5 5% % (Cosmarium connatum) 0.079 0.036
—IH-JU £ 8 (Tetraedron trilobulatum) 0.048
7K 4 (Spirogyra sp.) 0.024 0.024
WD 4 £ 14 FE 5 (Microcystis aeruginosa) 0.05 0.026 0.024
/K 44 B (Leprotintinnus fluviatile) 0.038
L I\ H (Stentor amethystinus) 0.161 0.125 0.094
K\ 5 (Stentor coeruleus) 0.054 0.056
JE A=) K i (Paramecium caudatum) 0.054 0.042 0.141
JE1 R 7 B (Diffugia tuberspinifera) 0.083
60 5% Hy (Difflugia corona) 0.111 0.031
4] #Emi W\ £ (Buccinosphaera invaginate) 0.063
LR A L5 di (Anuraeopsis fissa) 0.058
21145 57 2 ¢ H(Trichocerca tenuior) 0.038
i 98 % 2 & Ht (Brachionus angularis) 0.038 0.036
e k4% F 46 th (Ploesma truncatum) 0.038
87 5 R # i (Trichocerca similis) 0.027
Hi%e s (Rotaria tardigrada) 0.042
. F IR 7% (Daphnia pulex) 0.063
Pk ZAE R A% (Simocephalus Vetulus) 0.036
BB TCTT 4R (Nauplii) 0.031
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Table 5. Physical and chemical indexes of water bodies at each sampling point

T 5. BRI SKEERLIER

KFE L KFF A2 KA A3 KA AT 4
JKIEC 26.5 25.2 27.2 31.1
AR mg/L 7.75 7.65 6.14 5.6
B us/cm 7.6 0.4 0.1 35
PH 6.42 6.55 6.55 6.5
TIE mis 0.6 0.4 0.3 0.3
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Figure 2. The abundance and biomass of plankton in Yingtou River Reserve

2. B RIF X E R E YR MENE
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3.2.1. IKIFEBILIERR

TR SKT LRI X 4 AR SRR ERAGIE PRI 45 R 5 Fon. MR¥E Hh e /K IR 55 i &b i (GB 3838-
2002), SRAEA 1 FEREE A 2 IEARALTS | e, RFER 3 755 11 2851, SREERT 4 776 111 5hnift.
SRS, A Sk TR LR DX K5 7E S K PPN R R R A2 11 R AR

3.2.2. B EYDZ IR B AKRITEMN

B ST 37 [X 84K 5 S IR0 1E) Shannon-Wiener £ REIE TR $(H) X118 N 3.04 (2.79~3.20), FH7R/K
JRALT B-ris BB G R, AR FE S 1 p-is Y, HARSRAE RUNSEIS A Pielou ¥5] B 4R40(0)341E
9 0.65 (0.64~0.66), &% /KT NEIS R, Margalef & FETEE(D)IME N 6.24 (5.24~7.33), &% riK
JRBIIBP N TG R (F 6). KL MY Shannon-Wiener £ FEPEFEEL(H)AME AN 2.09 (1.96~2.32),
TR T a-His B A p-hiE AL, CRFE 1. 2 8 -5 8, SRAEAT 3. 4 N -5 5 Pielou 5%
FaH0(3) #5184 0.65 (0.65~0.66), % s /K i 1 Jy 5575 4L ; Margalef =+ & [Z 5 (D)1 )y 2.84 (2.42~3.30),
KL T p-ris TR SRS R, oA sRAE R 3y 4 8 p-his Y, HARNZEGRI(E 6). BEKRE, & KMEA
TN Z A AR BUR TR IR,  L5ETRIR A 2 FEE VA B8 Sk LRI X K5 R - B 2 S5 L.

3.3. BRI R R MRS EETFRXR
XHAE ST PR X AE DDA FS AP 1) RDA 23R W1 3), PRI X6 i A VA I S5 A IO A R 2
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Table 6. The biodiversity index of plankton in Yingtou River Reserve
= 6. WSARIPFXIFFE NS REMEIR S

. FIFEY I
KA
H' D J H' D J

KA L 2.79 5.24 0.66 2.1 3.12 0.66

KA R 2 3.2 7.33 0.65 2.32 3.3 0.65

KR 3 3.04 5.85 0.64 1.96 2.42 0.65

KA 4 3.12 6.52 0.65 1.96 252 0.65

1.0 cn ® . . Buc®
U4 - M - uc
o Gom 'Spl .
. ° [ ]
Water temperature JRAUIS 1 Nau  Dap
S 03 . % Water temperature
- O [
g Q Par
= o
200 S R - S
@ &
Sim
—0.5
§te
-1 . Rot® Dif°
[ 0 1 i) 0 0 1
RDAL1 (42.72%) RDA1 (42.72%)
(a) I LHFD SIS R TFRDASMT (b) TR 2R 5 BREE R FRDA ST

e Nit 2573527 Nitzschia palea; Cym {84725 Cymbella ehrenbergii; Gom 4H407 4% Gomphonema abbreviatum;
Nav #JF# 8 Navicula; Mel 7 K F B 4% 3 Melosira italica; Cyc /N4 & Cyclotella; Coc Ji [5 51 7 7 Cocconeis placentula;
Eun 545 5% Eunotia arcus; Pha Jm## Phacus sp.; Tra SR FE# Trachelomonas granulate; Eug #2JE#R#E Euglena acus;
Chl /~NERE Chlorella vulgaris; Tet = U 7% Tetraedron trilobulatum; Ank 35 i 21 4E3 Ankistrodesmus convolutes; Chl B.FL
A Chlamydomonas pertusa; Cos T2 %47 Cosmarium connatum; Spi 7K4f Spirogyra sp.; Mic 4i4%i 35 Microcystis aeru-
ginosa; Lep #/K## dt Leprotintinnus fluviatile; Ste MW\ HUJF Stentor; Par KHLJE H Paramecium caudatum; Dif #55¢ HUR
Difflugia; Buc MM\ Ht Buccinosphaera invaginate; Tri 5 )2%t 4 Trichocerca; Anu LR 4058 1t Anuraeopsis fissa; Plo
k4% H e B Ploesma truncatum; Bra £ 288 246 Bt Brachionus angularis; Rot flii%¢ &1 Rotaria tardigrada; Sim Z4ER4%
Simocephalus Vetulus; Dap &K% Daphnia pulex; Nau E¥i44& Nauplii.

Figure 3. RDA of dominant plankton species and environmental factors
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4. g
4.1, BEISRIPRFHFE RSN

PR K ES RGP A, FIERKES RGNV e, BRI N
HE, W KIS ARSI, DR RS A RESR K BRIRIL[17] 0 ABIE T rp, REEE TSR EE 1A
SRR PRI R (0 AR BT, 730l o 0% A 28%. 3K -5 [R] oA Ll X V] 3L FA) o ST FR 7 AL A 2L 1k
FAMA[B]. FEASFIRE TR K, PR YIR I S AR A M A AEZE 5 . b g SR L] b
Tie DAREBE T TRNZREE T TN 1 EALHSRRR[8], 1020 8 8 TR LKA B ARV IR AR 8 11N T A A0 3 A 34k
[18]. AHEFTA, BE LA R XD R 5 e 1 BB ], 2R T TR, RIS fR7 X K A
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JE SN T5 TR ZE AR AEAE, SO B S VAT R X A ARG

4.2. HIFFEEDEEEBNFERT

WA RIEME pH BA. @RI, EMFEERE. B SKREASR bR 2 R 7 i A Y B
AR EE R K [18]. RDA T4 B R: /KR VA SR I I8 S PR3 IR 7 S A Sk (0 X i 2E
TG A0 AR B . VAR AR B /KR B R Re IR bR 2 —, TR IE S &4 BOR KAV i
A FERUR[20], DRGIA AR S TR A F B 2 IR AR DG o T VS AR S8 5 MR Vit BT D R 6 485 W) T o A5G
K7, VA RRAE KR S R AR A A IS B I & [19]. A AR IS AR AR IR B W E T
(9], XAEARWFICHHEEAAIL, RFF S 4 BIVEMRARAC, R RB R RC. R EE s —MRE 20C
PAEfAKAER[21], K2 BURA W& B PH N 6.6~7.5, FEBRIE S BRI (07K A4 46 dh /b [22] . AR
WA WA, R XIKIEN 25°C~31°C, PH N 6.4~6.5, VAMSEN 5.6~7.7, J& T JEA AWk i o 17
IS BRIk, B Skinl (R4 X A SRS s o Lhis s

4.3. BESARIPXAKBLTN

AT 7E A A 31 1) 22 BCRAT s Shannon-Wiener $550E R, RMRE VR AEVIREVE S5 MU 0%, KAESS
ARG R EVERR[8] . ABE LI fRAP X AR BAL AR AR RS, GRS DOKBTEEAA T, 756 1 FOKbRiE. A
] SRAE s K AR EAG SR AR R 2 45 SRR W, SRR 1L 2 VAR A S RS M T RIEA 3. 4, X—ERBN
S AN R FE R AR VIRV S5 N AN 12— IR EM Z RS B0 I S R B, KA
ML SREE R 2 RIS ROKMRAE, TRAE 5 3 MERAE /R 4 RN p-rhi5 BK K. #E—35 0 KL,
AR 3 4 PTAAKICOA TRA X B A B2 TR DL HR S s X8, TR It 39 8) 5 38 T 3 7 A A A
RO JUEWOR, AT A B AR AR A BT, TR AR AR AR AR . Bk
R, ARG AR BLALAR B3 ) B D T PP E I Sl R DA AR T 11 2K BRI e A4 2 e 4
HERW], BERI RS XK p-rhis R SEm A RIt, 6 TR SRVl R DX A DR 30 B R S TRE e
S5 KHERRI S0 o X R X B G B LA, SRR TRAs, Gl K R W 0 AR TR 5 7K
BEATHE P AREE, W ORAETES AOEARHEEG BEROK AT - EE RO, eI WA E IR R TR AR
RIS L

BE K
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