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The spatio-temporal distribution of phytoplankton communities in Bailianya Reservoir and
their indicative role for water quality. CHEN Yu-cuil, LIU Si-lei2, CHEN Jin-yun®(1. Anhui Key
Laboratory of Resources and Environmental Biotechnology, Huainan Normal University, Anhui
232038, China; 2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Key
Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture
and Rural Affairs, Wuxi, Jiangsu 214081, China)

Abstract: The Bailianya Reservoir is an important drinking water source protection area in the upper
reaches of the Manshui River and a national aquatic germplasm resource protection area for
Mongolian red culter. It is particularly critical to evaluate the health status of its aquatic ecosystem.
In order to reveal the temporal and spatial dynamics of phytoplankton communities and their water
quality indicators during the key life history periods of fish (breeding period and baiting period),
continuous fixed-point monitoring will be carried out at 6 points in the reservoir area in May and
September every year from 2022 to 2024, using biodiversity index, comprehensive trophic state index

(TLI) and canonical correspondence analysis (CCA) to carry out research. The results showed that
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112 species (genera) of phytoplankton, 35 families and 6 phyla, were identified, of which diatoms
(48.21%), green algae (29.5%) and cyanobacteria (12.5%) were the main species. The dominant
species showed significant seasonal differentiation: Melosira sp. and Pseudanabaena sp. were
predominant during the baiting period, and Chlorella vulgaris and Chlamydomonas sp. were
predominant during the breeding period. In terms of time, the species number, abundance and biomass
of phytoplankton showed that the baiting period > the breeding period, and the proportion of diatoms;
Spatially, cell abundance decreased from the tail of the reservoir to the first of the reservoir, and the
high value of biomass concentrated in the tail of the reservoir. CCA analysis showed that TP, SD,
CODwn and pH were the key factors driving community structure. The reproductive period was
mainly affected by TP and pH, and the rope-bait period was mainly affected by SD and CODwmn. The
biodiversity index was lower than the comprehensive nutrient state index (TLI), the reservoir area
was in the middle nutrient level, and the nutrient distribution showed a spatial gradient from the tail
of the reservoir to the middle of the reservoir, and the tail of the reservoir tended to be slightly
eutrophic.

Keywords: Bailianya Reservoir; phytoplankton; community characteristics; spatio-temporal

distribution; water quality indicator
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Fig.1 Distribution of monitoring sampling points in Bailianya Reservoir
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Tab.1 Water body nutrient evaluation standards

BRAEEL BRRAEHF REFH REEHF HEHF HEEFH BEFH BEEH
ZHRMESRH((HD >3 2~3 1~2 0

FEE (D >6 4~6 2~4 1~2 <1

BI5IE (D >0.8 0.5~0.8 0.3~0.5 0.2~0.3 <0.2
SAEFOIRAETRE (TLD <30 30~50 50~60 60~70 >70

2 BERE55H
2.1 EHEYIR R SR S HHE
2.1.1 PR R

2022~2024 fFAE HE K FESLIHE 6 X, L HidirEd 6 171 35 &1 112 # (&) (BLFE
BRI RY) , EEDEREE (48. 21%) AT, HIONEREE (29.5%) FIEE#HE (12.5%) (R 2) .
2022 IR A LA HIFIEEY) 6 1] 28 Bt 81 Fh (JB) , HEEE RS2, B 42 U8, &
TRIFRE YD S P E 51, 9%, HA R EAFN AT 750 & 40. 9%F1 53. 1%. 2023 F AL
SE TR 6 11 33 B 108 Fi (&) , HEEE IR S 2, JL 52 # (&), (HIZiFta) a s
B 48. 1%, P BRI HAFIZ RIS 5 37. 9% 53. 3%. FHEL 2022 4E 81 Ff (J&) , 2023
SRS 27 B, SEIEIL 33. 3%, 2024 FFIHA LSS HVRIEEDY) 6 1] 31 BFOT M), HEEED]
ViR %, 3 48 B (&) , (5 VIR AEY) S PR EL T 49. 5%, oA B A R 46. 4%
A1 55. 8%. ALK 2023 4F 108 F (J&) , 2024 /b 11 Fh, IRIEA 10. 2%, FhREET %7
A, RAEIAM RS T2, B MR TR 2R o L

R 2 2022~2024 G 3 BEK BRI AT ISE B
Tab.2 Phytoplankton species composition of Bailianya Reservoir (2022-2024)

BifE) (£F) BT 3 TR BRI BRI ] Hit
2022~2024 14 33 54 4 4 3 112
2022 12 21 42 2 2 2 81
2023 14 31 52 4 4 3 108
2024 13 28 48 3 3 2 97




2.1.2 YA R AR )

MIF IR A E RS, 5H % RAE s i 8 (0.94~2.94)x 106 cells L, #4115 A2.15%x10°
cells'L; 9H & Rk TG H(2.20~3.71)x100 cells- L', ¥I{H H3.14x100 cells- L. 20234F &34
ST R A B = PSSR EE 20224 1 T13.79%, 20244 S5 WV Y A0 40 B R 24 12023
SR F42.74%; 20234 2 AH 17 I A 40 i =F B 44048 EL20224F 1 716.95%, 20244F 2 1H J17 Ui
YA M = 2 YA L2023 4F N F52.17%; REFE T T B2 o5 Lhie K, FLUORSREE T RIS e ] (&
2) o FHHEYAREEGFEREENTES, REYFEEERETEEY (p<0.05 . £
()= EP BN, e XV A B T R R AR . B E2(0) M 2(c) T L, R IX 35 KA 5
TR A0 M T B R R B P LT R, R AR R IR R IR A T R KT

2022~2024 F & RFER TR AV E 0 S E 2 B, 5 HAYE &R R
B femn HHILAE 2023 4E M6, 4 0.71, FARHILTE 2022 4 M1, 4 0.61mg-L'; 9 AAEMES
KRE S5 A B i U BAE 2023 4E M6, N 0.79mg L, AR HELAE 2022 4 M2, 4 0.65mg L
Lo BB 2e)fE 207 WL, FEFEEI VAR, SRR s SR A B m E A6 TE
FERR, A EHIAR RIS AT HmKr, BREIEY &S T EHE (p<0.05) .

2 BEEKEFFHEMEESFERENEYEN T DT (2022~2024)
Fig.2 The spatio-temporal distribution characteristics of Phytoplankton abundance and biomass in Bailianya

Reservoir (2022-2024)

2.1. 3 IFIHEYIREE LA R

PALHA FEFRHY =0.02 8 A2 L 35, L34 BEFR B Y>0. 1 9 4 XL 5 . I 45 2R R, 2022
IR E R AR ORI (JE), FEONIE BT SR TRIEESE ] 20234F A AL AP 318
i, OB TREESE ] 20244F I L S A IL 14M (), T ZONIRHT] . 2l 1A
REVETT (GR3) o PRIAME R THIA 28 BLEE L& (Melosira sp.) FIAR 8 I 58 J& (Pseudanabaena
sp.), ZHEMH I EON/NEREE(Chlorella vulgaris) FIAK 8 J& (Chlamydomonas sp.). R EIEEEE . A<
FEJE . NIRRT AR LE TR A A 18] ) IR AL =, 2RO B SRR E B R RN R



20234 HL20224F,  FEIX DS R FP LG INORE; 20244F M EL20234F, i X i i
AR AT FIEOR AT . B E . NERE . AKERE . JEHFFE(Synedra acus). MR EL
55 (Melosira granulate). FURL ELEE S AR K AZ Fl(Melosira granulata var.angustissima)Fl B 5% 4
@R TR

R3 20222024 AEEKEFHFEDRABHRMBE

Tab.3Dominant species and dominance degree of phytoplankton in Bailianya Reservoir (2022-2024)

BES RS B 2022 £ 2023 £ 2024 £F
5H 9A 58 98 5A 98
n5 INBYEBERSE Chroococcus minor 0027 - - - - -
n6 BR&EEE Pseudanabaena sp. - 0.043 - 0.071 - 0.042
n7 Bo] ECSR 4238 Planktothrix - - - 0.065 - 0.029
EEN )
agardhii)
Cyanophyta n9 @R E Anabaena sp. - - 0.045 - 0.022 -
nl1 KIERE Dolichospermum sp. - - - 0.030 - -
nl2  [&fTEUE Oscillatoria animalis - - - 0.027 - -
ni3 SRR EREE Pseudanabaena - - - 0.022 - -
catenate
nl4 RKINFETRSE Cylindrospermopsis - - - 0.024 0.052  0.020
raciborskii
L2 nl INERSEE Chlorella vulgari 0.068 - 0.050 - 0.097 -
Chiorophyta n2 MFREIE Attheya zachariasi.sp - 0.025 - - - 0.020
n3 THEEIE Ankistrodesmus sp. - - 0.026 - 0023 -
n4 KB Chlamydomonas sp. 0.096 - 0.075 - 0116 -
n8 REHFE Synedra acus 0.028 - 0032 - 0021 -
n10 SRR Synedra sp. - - 0063 - - -
n15 R E S Melosira granulata - 0.024 - 0.058 0.026  0.038
BRI N6 BURESEERIEEFN Melosia - 0.029 - 0.032 - 0.021
Bacillariophyta granulata var.angustissima - - - - -
nl7 BB Melosira sp. - 0.022 0.042 0.097 0.086 -
nl18 LREYE Melosira varians - - - 0.022 0.024 -
nl9 B ESEERREMERETE - - - 0.035 - -
Melosira granulata
var.angustissima f.spiralis.
(b n20 K588 Cryptomonas sp. - - 0038 - 0.024 -
Crvptophvta
“-7 Rl EE<0.02.

2.1. 4 FIFEYBEE Z R

g R ER (B 3) , 2022~2024 I EYEEV Shannon-Wiener 2 14T E(H')
Margalef & FEFEH(d)F Piclou 5] FEFEHU() MBI 537309 2.88~2.96. 2.34~2.69 H
0.73~0.81. 2023 FFAHEL 2022 4, 1% PEXFFIFHEY) Shannon-Wiener 2 #1455 T [ 0.84%:
2024 EHIEL 2023 4E, FFHFHY) Shannon-Wiener Z FEMEFREUR FE 2.04%. HRIEWIAE FRIRE
P GR D, HRIZAKEIEFREWNFE TR d RIFZKEIE RS A E I
J FWZIKAR B E RGN E F7 . Simpson L34 ERE(D)BIMEVE A 0.06~0.18, K4
PRI, R PR DR IR R 2 R

i ANOVA FLIK 2 7 22 43 BT Fl Tukey HSDZ B LU #5056 11 1 7 1 1) ¢ [X /K ARV A A 22
FEMEFR B Z 50, S5 RRE, [F—RAE A4 [F I Shannon-Wiener 2 A1 M 46 £ (1) A4 A7
ERFEZER (p<0.05) , HAERMEIAYEE S TEH (p<0.05) , HH20234F R H 52023
L2024 BHE I 22 7 .3 (p< 0.05) s AR B F FEFR HUSARAAAE I 235 2 7 (p< 0.001),
BAEZRBEMNYEES T EEIE (p<0.05) , Hr2023F R IEIH 520224 F120234F HAth % 13



Z R E (p<0.001) ; Pielout) s & HE%(J) F1Simpsonfit 35 B 5 $ (D) E R IE W 5 EH 2
BT EZESR (p>0.05) « FREESH J. dv DINZEFA .

B 3 REEKEZIHMEY SR METEHE (2022~2024)
Fig.3 Temporal characteristics of phytoplankton diversity index in Bailianya Reservoir (2022-2024)

2.2 FEYBEESHMRERTHXAR
2.2.1 ZRERRECSHEIN TR

LERUNRAPUR, B IR MR 2 PR B R R . 5 R (D) 5POs™
P (=0.78) R&EFHMIEMKRKR, RYIBGSKE TR v e T EIH M 2 HEET = &K
ZHETRE(H) 5DO. SDIEMR (=0.6) , RUNEME S BRI IEZ B
HIHARE (p>0.05) o HSIEREI) EChl-a R HAHR =-0.67) , RAFRIFHEYAEY) &
Th = BRI 2 2]

R4 FHIFEY SR SIS R T RIAE R

Tab.4 Correlation between phytoplankton diversity and environmental factors

B8 TN P POSP  NHs/-N  Chl-a CODw»  NOz-N  WT DO SD  SPC ORP  pH

H 039 - 055 -0.27 -0.32 -029  -021 008 065 056 011  -005 -0.08
J - - -023  -028 -067+  -032  -012- -018 031 025 -008 012 005
d 065 - 078+  -049 -0.42 -045  0.25 011 059 062 018  -010 -0.15
* p<0.05.

2.2.2 FFEYIR B M S IRE TR R

1E 2022~2024 “FIH AL R, ik H i 18 ME(EE 3), 5 TN, TP, TLI. CODwn
2513 WIABER 73T DCA 43871 DCA T4 R ER, FEFMisEmEKERN 3.79, K
F 3.0, & T RAMIEXF B 7341 (CCA) » CCA HEFEH, 5—4h (CCAL) + % —#h (CCA2)
FIRFAEAE 737008 0.791 F10.324, B UHRE TR —I Bk R AL 7 1) 78.6%(CCA1 N 57.5%,
CCA2 N 21.1%) , FIHEP R Ae R ar Hh s o R B . RAIF AR I E IR 5 B A 1
ZIRR RO (B 4) o RATRERELS SRR (Monte Carlo) B #4856 77 ik
WK+, TP. SD. CODwmn pH+ Tur5 NHF X MR & S5 i s m B3 (p<0.05)
AT RN RV ST 71% 0 & R 26 AR RURAK N TP 42% (p=0.001, F=14.9) .
SD 37% (p=0.002, F=12.8) . CODwn29% (p=0.004, F=9.7) . PH23% (p=0.015, F=7.5) .
Tur20% (p=0.021, F=6.3) . CCA HiPHIHIZFF R BRI T E (p<0.05) , FKFHETH
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Fig.4 CCA ranking of dominant phytoplankton species and environmental factors

2.3 KIFEFEHRS
2.3.1 KFEALIEN
2022~20244F 455 B 7K JE 55 i J SR s K AAOK B BRAL S B W85 . B4 SRR, /K
P Chl-afx =i HILE20224F SHE ], NO,-N s fE HIE20224F R IH ;. pH. ORPH: = 1H
HILFE2023F ZHE B, TN DTN, PO, -Pi =i fH HIIAE2023 R H; NH4™-N. CODmns
DO = E HBIFE20244E 55 1], SDi B N BIAE20244E R . Bk b, REMFLL TR
TEAR BRI R R, RIE/KAEPOS -PEE & T I (p<0.05) 5 A[FR
KAEMTN. DTN, TP, DTP. pHEEZEFHAEZE (p>0.05) , (HEE—E W,
SRR (E5) , 2022~20244FTN/TPAME 7370 0817.0, 15.258113.3, KB ZE XK



EA IR, SRR IR S B R EFTE (MR KIR I B PR UHE) (GB3838-
2002) TIZE/K T bRt

=5 EEEKEKGIBLSHINE (2022~2024)

Tab.5 Average values of physical and chemical parameters of water body in Bailianya Reservoir (2022-2024)

FIE R F 2022 £ 2023 4F 2024 4F

51 9 A 5H 9H 5H 9H
TN/mg. L 0.25+0.04 0.26+0.04 0.27+0.04 0.37+0.07 0.26+0.04 0.24+0.09
DTN/mg. L! 0.1120.08 0.21£0.07 0.10£0.07 0.26+0.10 0.10+0.04 0.110.04
TP /mg. L1 0.02+0.00 0.01+0.00 0.02+0.00 0.02+0.00 0.02+0.00 0.02:+0.00
DTP/mg. L 0.02+0.00 0.01+0.00 0.04+0.01 0.01+0.03 0.03+0.01 0.01£0.00
PO,P/mg. L! 0.08+0.01 0.02:£0.01 0.07+0.01 0.27+0.57 0.01+0.00 0.02:+0.00
NH4*-N/mg. L' 0.020.00 0.02+0.00 0.01+0.00 0.01+0.00 0.06+0.04 0.04+0.04
Chl-a/pg. L 2.83+0.75 1.00+0.00 2.50+0.55 2.01+0.58 2.33+0.47 2.00+0.58
CODy,/mg. L 2.43+0.08 2.22+0.24 2.43+0.08 1.09+0.01 2.93+0.20 2.02+0.13
NO,-N/mg. L*! 0.01+0.00 0.03+0.04 0.01+0.00 0.01+0.00 0.01+0.00 0.01£0.00
WT/°C 20.45+1.78 25.63+0.31 21.18+7.91 24.76+0.46 19.30+0.40 26.32+1.18
DO/mg. L! 8.87+2.09 6.67+0.27 8.86+2.10 10.91+1.32 10.97£1.1 10.70+0.64
Tur/ NTU 5.58+1.23 5.12+0.47 5.07+0.50 4.27+0.36 5.52+0.37 5.5542.29
SPC/ps.cm! 114.33%7.09 127.3+31.11 119.17+30.02 135.83+29.9 110.8+16.72 133.01+28.6
ORP/mv 297.17411.05  229.75+13.2 306.67+17.35  227.50+7.16 294.02+11.0 229.50+8.60
SD/m 2.61+0.22 2.82+0.15 2.63+0.16 2.89+0.14 2.83+0.07 2.93+0.69
pH 7.36+0.28 7.43+0.19 7.62+0.24 7.21£0.15 7.49+0.17 7.50+0.20

5 BFEEKEEKA N/P ERRTEFHE (2022~2024)
Fig.5 Temporal characteristics of N/P value of water body in Bailianya Reservoir (2022-2024)

2.3.2 KEREEEE TSN

20224E5 HFI9 A, 43478 FR IR TR B (TLD B8 43 1) 835.694127.39; 20234E5 H 19 A ,
B 73 0 940.58F138.14; 202445 HFI9H , S4B 53 710839.25F137.92. MCRAFERS [H]FE, 2022
FEREIIKARMZRE B FRRESTEE (TLD BAK, 2 JH2 ] X H K IR Gl i (it 3,
ARy 820224 51 (Kl6a) , HZRMEHUE T (p<0.05) . M RFHEZE (K6b) ,
FER (M6) KRR & E FRIRGTR S (TLD 28 > e > i B i s (p<
0.05) , H/KMIFIFAEYIFEE Ak R —3. Sk L, 2022~20244 F X KR LA E RS T
B (TLD 18455 931.54, 39.36M138.59, FRHH JZE X AKARFEAR AL T 78 FRIR SR T



6 AEEKEKFEEEFRNRTIHYETIHE (2022~2024)
Fig.6 Spatiotemporal characteristics of comprehensive nutritional status index of water body in Bailianya

Reservoir (2022-2024)
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