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Characteristics of phytoplankton functional groups and their relationships with environ-
mental factors during extreme drought in Xinfengjiang Reservoir, Guangdong Province *
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Abstract: In order to understand the structural and succession of the phytoplankton functional groups ( FGs) and its the ecological
driving mechanism during extreme drought in Xinfengjiang Reservoir, the composition of phytoplankton community and physico-
chemical factors of water quality were investigated monthly in 2021. The results showed that the phytoplankton communities were
classified into 23 functional groups during extreme drought period. Among them, functional groups A/E/F/J/K/L,/M/MP/NA/
P/SN/TB/X1/X2/X3/Y occurred higher frequently, and the dominant functional groups were A/E/F/J/L /MP/P/X3/Y. The
main temporal changes characteristics of phytoplankton FGs occurred for A/E/MP/P/X3—E/L /MP—A/E/L,—A/E/L,—
A/L,—A/L/Y—A/F/L,/MP/Y —A/F/L,/Y —A/F/L,—A/F/L,/MP—A/E/F/L,/MP/Y —A/E/L, from January to De-
cember in 2021. The main dominant FGs of Xinfengjiang Reservoir during extreme drought were A/E/L /Y, and they were suit-
able for the oligotrophic water bodies. Spearman correlation and redundancy analysis showed that water temperature and transparen-
cy were the primary environmental factors affecting the structural of most phytoplankton FGs during extreme drought in Xinfengjiang
Reservoir. The ecological status index during extreme drought of Xingfengjiang Reservoir was considered as in excellent condition,
as shown by its ecological status index value ranged from 4.07 to 4.87.
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Tab.1 Phytoplankton composition
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Fig.2 Temporal variations of alga abundance and relative abundance before and after extreme drought
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Fig.3 Spatial variations of alga abundance and relative abundance before and after extreme drought
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Fig.4 Temporal variations of alga biomass and relative biomass before and after extreme drought
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Fig.5 Spatial variations of alga biomass and relative biomass before and after extreme drought
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Tab.2 Phytoplankton FGs classify during extreme drought
Uinest  FENAERE hr T HEBE A F B/ %
A INER R, Cyclotella TUE SR G ARE SR TKOK R 5 99
D Lagan Synedra TR AR o R P A 97 K A 2 15
E HERE PR Dinobryon B IR E IR /N B K K R 5 58
FFEREE R Quadrigula e o v N
F o %L&% o Ooeystis BB E TR G ERIR AR K 3 99
G SRR R Eudorina W E IR ISR KR 0 1
Pst S Monoraphidium — LA
I DY £ 5 TR Tetraedron B E IR A R KoK i 1 97
K [ b5 Rhabdogloea B SRR AR R 2 97
A Peridinium P _ M
Lo i PR KRR TSI AKE S %
M il e Microcystis - - E B SR RS K R 0 22
MPpP TR Klebsormidium 25 VR Bl (T h KoK A 3 83
N IR SRR Actinotaenium Fre s RS TR A K IR 2 21
NA AR Staurastrum P -rhE SRR KA 5 65
5 MaAT5 )R Fragilaria bl b
I o Melosina R R ELIIR AK I 5 78
S1 baa Y Jaaginema TR AT Il 14385 I IR K A 0 14
SN AT R Cylindrospermopsis VLR B RS KR 0 54
T AR R Mougeotia FRER A KR 4 3
TB Wi s e Cymbella SR 2T A AR A 2 64
W1 i fLI R Lepocinclis V5 Y K R 2 24
w2 PR Trachelomonas HE IR B K AR 1 10
X1 Y E Ankistrodesmus B B IR R 3 50
X2 W s Chroomonas - E B SRR 3 38
X3 INERE)E Chlorella B IR IR G ERAOK IR 5 89
fo e Cryptomonas
Y e S Glenodinium HAOKIE 3 83
2.5 KBRS IEM

RS CO) LK RAG K AR BOR L. ] Q (HAr T 4.07~4.87 Z[A] (£ 3) , 2 1H
N 4.57 , UL A R 2% B8 b TR RS SUE ELRKAH S 9 9,10 H iy Q (EARX AR o A HE AR i 5747
T, K BE A A TR RO Pk 3t AR SR BUN 4.27 EF18 4.57, BT A 03 ¥ IR 2SR H B RS i
MG e AT RORE , Q (HA T 4.48~4.67 Z[] (£ 4) , £ V8 25wl ni A2 S PRBE 0 i 5 PR 25 5 Wk o T i
SR ATt et AR AR, BE R S 5 AT A2 VT K A 2RO ™ A 0 25

3 FAFIH B A SR RUE ST 45 R

Tab.3 The monthly ecological status index value and assessment results during extreme drought

I} ] 1A 28 33 47 s5H 63 TH 84 94 107 117 127 FEHE
2020 4% Q1E 356 4.14 486 3.62 3.69 4.54 431 442 417 410 457 399 427
P4 R + ++ ++ + + ++ ++ ++ ++ ++ ++ + ++
2021 4¢ Q18 430 4.81 477 487 478 454 440 433 412 4.07 434 487 457
PR 45 R ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++ ++

+FIR ARG  ++FOR LIRS
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Fig.6 Temporal variation and proportion of alga biomass for FGs before and after extreme drought
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Fig.7 Spatial variation and proportion of alga biomass for FGs before and after extreme drought
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O, L FIREH THE [F gtz A B W2 B3 M4
3 itit (A 0.1597 0.0848 0.0151 0.0037
PR RBUE /% 15.97 2446 25.97 2634
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AT R PELEAR St 7 S P R K A2 2 2
TR AAE (B 10) KRB H AR KR T R 4R34
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Tab.6 Significance testing of redundancy analysis

WEE T F P
) 4.3 0.026
WT 3.8 0.042
pH 3.2 0.058
TN 3.2 0.068
EC 3.0 0.082

NH;-N 2.8 0.074
DO 0.2 0.844
TP 0.2 0.79

CODy, 0.2 0.76

SD

RDA2

-1.01 ) 1 1 I 1 1

-2.0 1.
RDA1

K9 SIS WITIRERE 5PN T RDA 234
Fig.9 Redundancy analysis of FGs and

environmental factors during extreme drought

Rlo 2021 47 A RUa AR EFFE AL TRAROK AL, TR

J. Lake Sci. (#a#H3),2024,36(2)

BRI K R A R N K, N Ok
PENT F R SRR S AR

B BT KB N R 8 UK PR RV £, A B
FRAERMEIAF , 7K SCARE A H 52 2, DR AR A o V7 W A
WU B SKRIREE G R R RIS RE RS
RIS B 355 B HLT 22 Ak A Ak R X 170 7 22 o [ 256 4
SRR, A8 7K P U e R O R o i AR T
TIRERE A 1L W AE S DI RERE, Forh LR EEAL Ak
TELA IR AT RERE. W T, ¥R i A 4 O Bk
LR L, THRERE A F L, 4R 9K 3 42 VLK A 35 T e
B, HL LR BRSO RERE (O3 b T, 4 4
AR BT BERERI 1L 6 AN, THRERE A (35 R AR
PIIRERE, A S, SESHITIRERE E 1 0 32 mE
BEHA BT ETE 1 12 A S X%, Shae
ALE I L, BF 0 i 4 3 7 3 A SR AR B
SRURFREE 2 Hh Dy RERE A 1R FeE SR b RE M
INERIEIR  DIRERE E QS B8 O 4 0 b 0 R R
DIRERE L, A2 1 2 T v B 22 T o £ Y 9
AR A R R LR AR A, LR S A IR 5 Ak K R I i
5 H ERAR A B | T 200 7 7K BRI

ARIRI 0 T A 525 5, o A B SRR K R
A KIE B BRI (1—4 H) fI&
TR (11— 12 7)) K E 3 v LA , 3 107 7% 7 SRk
S TR D RERE E RETE VEUR S 4 b o5 4 A A
it BRI AR AR A DI RERE, AR N
ol e g £ 0% T R L SR WK Y B R
SRR B S R , K N TR R
R K AR L S BT RERE Y BRI AR ek
R A O R T R 5 AR K O BT S IR A
R | A3 R TR TS v vk T R RE F SR

ST 2 AR R ENEE Sy Gl b (0 I RO 8, S5 20l B ST LR BL (B 11)

2 8 g
& & &
Pl 10 2014— 2021 4F55 F= VLK PEAK LI ] 22 4k
Fig.10 The water level variation in Xinfengjiang

Reservoir from 2014 to 2021

<+ v el o~ o0
— — — — —
(=3 (=3 (=3 (=3 (=3
N [\] [\] [\] [Q\]

P11 R ek i ) 224k

Fig.11 The temporal variation of

average rainfall of month



KRR IR AL AR I T S R A AE R S SR A T X A 425

3.2 KB IEEHEY RN T ERESMESR

PR PF U T PRI RE TR S5 MR AL, AR WT VTN 1 TP 45745 1 02 A1 o 0 Ui 9 R E V8 428 , A
T 52 T RE SRS AL 2 PR R Y AR BE RIS A6 ) 0 TUAY AT 485 S T 0, WL T 4 45 ) e (5 PR 3 S i )
FJE WT M SD, 5 RIS AT e —E 25 57 DIfesf L, 5 TP .COD,,, \WT Fl pH {5 ¥ 2 1EAHX, 5 ALK
PR K R S KRR, TRERE B 5 NH,-N I DO 5253 1E AR G, 5 R K 2, ShAERE F
5 EC A1 TN 5t 3 IE A G, 53 0K % ML, ThAERE MP P X3 . J A A Y SEar AR AR iy, 1509 22 3
L

KRR R M5 F2 2R 1 BRI 3 A , AT S0 7 7 8 K 0 B3 0, X 9 2 ol T 3k 5 2 28 6
T T 3 1A T T K R K A A W, LT3 L, o A T i R 4R U A R A
Spearman MR (£ 7). DIARERE A FJ.L, X3 A1 Y 5 WT (A1 5E R 5L r>0.29, 4 I 25 olidl & 2 0 1
FE, DIRERE MP A1 E 15 WT (AR 280 r<—0.234, Jy i 35 sl bl 8 5 07RIOG , SHRERE P 5 WT JC I A
TURERE LAY 5 WT H038 A IEAR G C R, BB R GRS T W % 5 A 3 1 (&2 1 s £ 1Y
) R (KA ) (SR A T . HRERE P 5 WT (KA SR, BRI RENE b Mo AT 13 A LB X WT
(K HA ) E N, SRR R AL

T LT RERE A= 5 UK Sl P AR

Tab.7 Spearman correlation between dominant FGs biomass and driving factors
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Wi 1 KIS AR

Attached Tab.I Physical and chemical factors of water

EC/ DO/ Chl.a/ TP/ NH;-N/ CODyy TN/
Ei=g WT/C pH 14 SD/m

(nS/cm) (mg/L) (ng/L) (mg/L) (mg/L) (mg/L) (mg/L)
W 17.0~309  7.1~7.9 64.6~100.8 2.6~4.7  7.8~9.9 0.8~1.8  0.001~0.009 0.020~0.037  0.8~2.3 0.44~0.66

2 Bl 24.6 7.5 84.6 3.8 8.2 12 0.004 0.027 1.3 0.54
W 17.1~32.3  7.5~8.1 67.4~108.6 2.0~4.6  6.4~9.0 0.9~1.8  0.002~0.011 0.020~0.053  0.8~2.8 0.42~0.74

02 B 254 7.7 90.0 33 7.9 1.3 0.005 0.034 1.8 0.56
Wi 16.7~32.3  7.4~83 68.0~111.7 22~52  6.5~8.9 0.7~1.9  0.001~0.01 0.017~0.076  0.8~3.1 0.45~0.95

o Bl 255 7.7 91.0 3.4 8.0 1.3 0.005 0.036 1.7 0.61
W 16.8~32.3  7.3~83 709~109.3 22~45  6.8~9.3 0.9~2.3  0.001~0.014 0.025~0.081 0.9~2.9 0.41~0.79

zot BiME 254 7.7 92.7 3.5 8.0 1.5 0.006 0.036 1.5 0.58
Wi 164~334  73~83 66.1~106.0 1.7~4.1  6.6~9.2 0.7~1.9  0.001~0.012 0.018~0.051 0.8~3.4 0.41~0.79

70 Bl 258 7.8 88.3 2.8 7.7 1.4 0.005 0.036 1.6 0.56
W 16.0~32.5 7.4~83 66.4~103.9 18~38  6.8~9.2 0.9~1.9  0.001~0.01 0.019~0.042  0.8~3.5 0.43~0.72

200 B 254 7.9 89.4 3.0 7.8 1.4 0.005 0.032 1.7 0.53
Wi 167~322  7.4~82 672~106.6 2.1~42  6.9~8.9 1.0~1.9  0.001~0.01 0.022~0.048  0.9~2.2 0.44~0.73

E Bl 253 7.7 89.3 33 7.9 1.4 0.005 0.034 1.5 0.56






