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The characteristics of phytoplankton community structure and its relationship with environ-
mental factors of a large reservoir in subtropic of Southern China. A case study of Xin-
fengjiang Reservoir
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Abstract: To understand the characteristics of the phytoplankton community structure and its relationship with environmental fac-
tors, an investigation was carried out monthly from September 2019 to August 2020 in Xinfengjiang Reservoir, a large oligotrophic
reservoir in Southern China. The results showed that the water quality indexes of Xinfengjiang Reservoir met the Criterion | accord-
ing to the “Surface Water Environmental Quality Standard” ( GB 3838-2002). A total of 189 phytoplankton species were identi-
fied, belonging to 8 phyla and 89 genera. Among these species, 94 were members of Chlorophyta, 36 Cyanophyta, 33 Bacillario-
phyta, 10 Euglenophyta and 9 Pyrrophyta, accounting for 49.74% , 19.05% , 17.46% , 5.29% and 4.76% of the total phytoplank-
ton species, respectively. The phytoplankton community structure was Chlorella-Diatom form in winter and spring 2020, and Chlo-
rella-Cyanophyta form in summer and autumn 2019. The abundance of phytoplankton ranged from 0.33%10° to 11.78x10° cells/L
with an average range of 3.75x10° cells/L. it was higher in autumn and winter in 2019 than that of spring and summer in 2020.
The phytoplankton biomass has a range of 0.26—2.49 mg/L with an average of 1.19 mg/L. The temporal trend of biomass was as

similar as that of abundance with dominated groups of Cyanophyta and Chlorophyta as well as Chlorophyta and Diatoms Correlation
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and canonical correspondence analysis showed that water temperature was the key factor affecting phytoplankton community struc-
ture in Xinfengjiang Reservoir, followed by water transparency and electrical conductivity. The present study had great significance
for further understanding the ecological characteristics of phytoplankton in the oligotrophic reservoir, as well as expanding the study
scope of limnology.

Keywords : Subtropic of Southern China; Xinfengjiang Reservoir; phytoplankton; community structure; spatio-temporal variation ;

environmental factors
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Fig.1 Distribution of sampling sites in Xinfengjiang Reservoir
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Fig.3 The percentage of different phyla at each month in Xinfengjiang Reservoir
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Tab.4 Dominant genera and dominance of phytoplankton in different seasons in Xinfengjiang Reservoir

W Lwz0m

9H 108 1A 128 1A 24 3H 44 5H 6H 74 8H
S1 R% IR Raphidiopsis  0.625 0.816 0.659 0.776 0.808 0.619 — 0.044 — - - -
S2 TFE 22 pE)E  Planktolyngbya 0.244 0.071 0.174 0.117 0.069 0.074 — — — — — —
S3 FBR v Aphanocapsa — — 0037 — — — 0.029 — — 0.159 0.071 —
S4 TR Microcystis - - - - - - — 0.122 0.239 — 0.094 0.024
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S8 IINER B Chlorella - - - — 0.021 0.066 0.139 — — 0.104 0.139 0.172
S9 B 5 Oocystis — — — — — — — — 0.027 — 0.040 0.044
S10 VU £ v Tetraedron — — — — — — — —  0.021 — — —
S11 RS Planktosphaeria ~ — — — — — — — — —  0.023 — —
S12 EAR B Ankistrodesmus — — — — — — — 0.025 — — — —
S13 Jilie A r Scenedesmus — — — — — — — — — 0.024 0.052 0.132
S14 IR HIR Quadrigula - - - - - = = — — 0.032 0.086 0.156
S15 INR TR Cyclotella - - - — 0.024 0.104 0.332 0.283 0.166 0.251 0.150 0.205
S16 Mkt )m Fragilaria 0.023 — — — — — — — — — — —
S17 W s s Chroomonas — — — — — — — 0.145 0.021 — — —
S18 HEREH R Dinobryon - - - = = — 00400020 — - - =
S19 R Botryococcus — — — — — — 0.114 — — — — —
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BARME H AR 2020 4F 4 H 2R EGRER 1710, JLfE At B, 2 6 A IR IE A f R E. T
Tt P AL ) i ) BT RR A 1K R, 2019 AR K ZE WA W L SR AN B AR W) ) R DT, TR
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Fig.7 Correlation plots of CCA on the relationship between phytoplankton and environmental factors

3.2 FHEMBELEMSHERFHXER

PR 7 45 M 11 I 0 B HL A8 A R B D 7L VR RO 452 7. 1 CCA 3B S ml 6, WT 1 SD
JEH VLR R P A ARV 5 A 1) 2R A 5, Herp WT A1 SD (19 P {f3%7% 0.002( P<0.05).

WT A% P e AL ) A A A A o DA 3R G 9 D T Ao 5 00 L A R ) 9% 1 A 3 4
SRR B 00 TR WA (R A 0 WT A 5 R K AR VR A B ) 2B A B R Y
T30 AR KPR JR S R RIS SRR IO Wr 8 S0 5 3 — T T 30 o 4 2 W o A P S A, DR RO B A
FHRITR AR i it R S 0 S A B . WT AR A AL S R (A 4 i 23 S O i i
DAL = VA 2R R A A BE AR A 2 2 T WT TR BEBR P A UK SV R, BRI - E 45 A Bl WT
AL . CCA )M AT 0, UM T B R e sh 1 55 2 ISR 3 R, 55 WT B2 IEARSG , R K43 e
AR WT 2 T A o et e M (0 SR B 70 B 22 N A IE i — SRR AL (9 R e, 5
BEAR R, CCA J347 875 i B s AN HE S e 5 WT BB OG , R W B MO IR RIS R AR . =B 7
B WO RS PG I T T 00 S R T S 28 20 00 P A HE e O O, R A L
B 3% Z2 A PR DR T (25 5 R ) (] P12 B S 8 T 3 X050 2 VK 2R K PR 5 HA i Ay i B A (HL 3t B2 AT
SRR VAP AR TR A B R R ARG MT (3R 7) RIS e RISkt 5 WT (] S B 5 A IE AR OGO 28 ARG
FHr R r=0.304( P <0.01) .r=0.570( P <0.01) A1 r=0.642( P<0.01) , pE M4t pe h HF 58 E S i p
BEA WT b T GE S A O LR AU A P i B RS WT ] R OGS R IF A % (r=-0.109,
P<0.5) RN AR T HE ot WT (938 107 9 B E )™, HE P A ) S el J32 ) Wiy B2 77 £ 22 57, (i HLS WT 2
Al £ B RS I 2. CCA ZpHraR I, e i e e (S4) M Bkl IR (S5) 55 WT 715 B35 I IEAHSE IE
JEIX— R AR . 5L, S0 2s BB IR (ST) /NBRBEJR (S8) (R EHE IR (S9) (TR Bk (S11) Al
JE (S13) JFHcHEm (S14) (EBER/INREEE (S1S) FE B4 5 E (S19) 395 WT 2EICHIIEHC, [k
T AR A T PERRE , ] WT Sk fa S AR A T 2R

SD 5 F WA B Ho o i) 5 2R U0, S /K R P JE AL B P W £ 2 MR B S e, it SD L RE A L
W TR K A PR P A R — e TR R KA SD BRI SRS R Y SD 22 R IR
RKFMATAR TR T AT (R 7) FRWISRBERE B0 5 SD [ 12 {25 R St 25 f) SRR O
KA KRR B r=-0.28(P <0.05) Fil r=-0.613(P <0.01) ; H# 5 SD [A] A i & AU IEAHSC R A, A



414 J. Lake Sci. (#ia#%) ,2022,34(2)

KEBCA r=0.303(P <0.01) ;AU A Pk KB AN gt 22 55 SD [AIHH G SC R I A I35, 1 26 R 800
Hr==0.22(P <0.1) r=-0.026( P <1.0) F1 r=-0.086( P <0.5). & ptj@ v, Wi Ik (S1) g 22 i
Jm (S2) EEKEEIR (S5) (ks rh/NERIE)E (S8) HRAEBEIR (S9) DU ffi s (S10) M (S13) Ak B rh AT
BEJE (S16) 15 SD 5 Ik 35 it S 28 SASC , JF H. = A 1 A A b 0L B, AR WD ot 3 o 8 Bl 7 2
oK Ay SD.

e = S NERES iz £7/E S RS IR A SR EPS 6 )

Tab.7 The correlation of phytoplankton abundance with environmental factors in Xinfengjiang Reservoir
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