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FEE B RV R R TT DU WK PSR A BT, B AR AR /KR AR S R GERI M HEIR L . AT IR N SRR 2K P
1, AR T F AR KK ST AR ML R i R DR VR 2 A R AR AL S HES M IR 26 T DO RE TR 7 S0k 2
SE IS5 D RER » B Pearson AR 5< 73 AT MUTC A 20 BTzt e 7K e AR AR 28 X i i) DI RERE \Margalef 4= 5
JEEAR BN A 25 A8 e BU(Q) B 3 AT R AIE SR AT TCAR 20T R AS R /K ST 3453911 1 2 BRI IR B X 7, SR I i )
DL TR B A KR A I S B A 7 B AR /R R AR o SRR (O K BT A 7] 20 2 19 A D g
B, RSB B /K ISR , WK ARG, HoHf MAMPLCLP A 4 AN A T REHE s (2) TN /K PE V7 i A 4 A0 35 T RE
FEF AP 7K I Rl K 38 B R AE ) MP—-M—C; (3 Q480N 2.66~3.26 , KRB ARG 0 9 78 57, J i =F /K I
AP 7K O 18 BB /K S AR, 3% WY R I IR /K P8 R A 10 RS D9 ™ B, 5 T BEAE 0 A1 I B A 2 AR IE— B (4D
SEA I T R AT e R R 4 RO AT A S R IR 7K P Y AL 10 95 T RE R AR SR A 0 I 25 A8 A ) S R Bl A
T 5 (OVFWFRPI T D RERE 5 SCBE IR IR 1 2 IR AA1E B 2 RS JR2 9K 2R 5 MR 118 34 Ty B Ao o A B A R A K s

AR R

SRR : PRI AEY s DU RERE s R IREN A 1 5 A SR s SRR K

FESES X826  XERERERE:A

Bt 5 N AT R 7K 95 AR B 1, T A
& AR A BEAR L O B PR AR 7K 22 4 ff B T2 L
fiho  H A, P E A5 SR R H K YR M () K IR B R
T I KA AL IR AR A R s 0 Sk sz g K
BT &, T /D 2 R KR AR 2 2R G R i) (3 )
HEEE,2019) . FHIFEMINE KR KRG EE YR
HEpeg 2 HRh UL BV S5 R B R A A 25 5
AR FE /K TR IR R B B IR R & K3 &
T (PRl AR L 1 2 55D 55 55 ) AH 5% (Watson et
al, 1997) ; BE 0] DL S B 7K 57K B0 558 Jotd £, 0 R U
e L KR AR A R G AR RROIR L (R A5 55, 2019) .
I, MAEZS 22 A B WK SR FH P e R 0 A7 R 7K R
fd e K AR B M, o] DUA K R B AR 3 S 4 o 22 2%
55 I ) OO K IR A S S L B 2
BT KA PRI R AE T AR K E R, T
A 58 Wy [ s FR) V7 i AL D MR O AN RE R K PR AR
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M5E4[X 4> Reynolds(1980;1984) X Bk % 7g b #
T M B 2 A 55 [R5 Ve D R A b B 0 A R AE
(I IR) A 8, SCT T U R P SR B 4y 2% s Sommer 55
(1986) 1 HJF 7117 Ui A A o I 251 720 A LA ) 92
TS 28 U N S, Padisak 25 (2009)
HEAT T ARG SE B AR T R A D R B o 2Kk .
AR, 1Z 7R O T2 N F K A S 2 5T (L et
al,2017; Varol et al ,2019) .

FH T 7K R IR 1 R 0l A2 1 [X K 7K S 34
W B BRI B M AR, K EE R IR
Foh AN E o I LR I 8 9 B K ) I 2 AR S
% (Bortolini et al, 2016) , K] 1 7K 2 15 I 18 4 Th RE 7
(1) 43 A5 R 2 B B LA JLARR IR M 5 L e U
K PEARE IR A5 5 % B2 T 7K 14D 4R e R 0 A B LA
HEFE R EF (Lv et al, 2013) o A 32 DL V36 M 3
BRI R N ShRERE 2 507325, o i /K E B AR F
IRV IEAE D) D REBELEAS /K SCIE 261 100 A
FEAE , IR I 2 BEIRS) [R T, PRI AL A7 A 4 T
RE 5 R 3 R 7 1 ELFR 7R Ok &, LA /K 2 B ik
IR RS S5 R TS %

1 #Rt5E*

1.1 KESRSHSIZE
IHZ IK FE (27°36' ~27°50'N, 119°47' ~120°15'E)
LT WL W M T A2 5 T 2 AR K8, 42 4
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18.2x10° m?, J& 1 30 #Ai5 VWE i B 2% VS, SR SR
18°C, FE X PE N £ 1 870 mm. K HE Wetzel (2001) 2
HE PR AR A DR &, [ I 45 5 IR 7K e 2 o b 25 A4
ARE R A TN 7K R 3 AT X a3 DXCRI 1 vE
X J ), I A5 8 T 5 AN, AW R B 3 A

KA R BF R AE R 7K IRTT 10]4% 0~1 m4~7 m Al
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Fig.1 Shanxi reservoir basin and sampling site locations

1.2 HRRESHH

F 350 mL F SR A KFE , FH 1% BRI & EFH
FIE] € V7RV i, HEEACH B A T R E 2
D24 ho SRR E I B3 W W4 %2 30 mL JiE i3t
AT O AR EE , B RTTE 2270 24 h, B BR BIEW SR ik
AERC10 mL AR SR BEAT IR E T, St
SIFESIRAEH B 0.1 mL FiHEUE P , 7062 B s
(Olympus BX51) N i ] 40x10 5 #E47 8546 . V7 U7 A
YT BCR AT AT D7 R BUD R AT A
B Z BRI RE K, 1991) o V7 AR 40 1) Feh 2
LESHE(PEHBKER—RG B LES) . X
AW TR E S S5 SRS B A Bl AR X B
(R AR AR E, P I T R R AR R R A g0
FE B I AR B B 2 45 S X3, 2005) o

I 37 s I 48 ) 22 T g 7K 5T {X (HYDROLAB
DS5XO % & KA s B /KIS R bR A TR . 4K
JRAX IR I AR 35 K IR (WT) pH. HL S (SpC) ik
JE (Tun) FEALIE JR AL (ORP) ; 1Ak, 18 (M K 3R
B3 S AR (GB 3838—2002) )73 M1 /712 , S /KA e g
I (CODy,, ) AL (TPIR FEBEA T 5E
1.3 Iheedkilsr

MR FP A B AR AE S B 1 8 I ThRE AL
(Reynolds et al,2002; Padisdk, 2009), X HHZ 7K FE 3 4>
KGRI TRy . S THEASHETES
B L (A4 1 1 Th e B mT AR G M S v i A 4

FA G 22 [A] I 2R, R S A AR 08 KT 5% )
58 AR Th RERE (Lampitt et al, 1993) .
1.4 HIELESHH

IR R F Margalef $5 30015 30

D = (S-1)/InN @®

KD NFEE IR S ST N A
H. DABBE/N , 2T A b e R P A S 2 ik B
—, KA YRR FE ] §E B ™ H (Margalef, 1960)

DAV AL P) T RE 55 A SRR AIE 2 8] AR A LW 7
R, A A R T R K HE 22 (Water Framework
Directive, European Parliament and Council, 2000)
KT Y T REREAR RS HOH B A A R
FEBH T KRB I, IR AE KT S ¥ 0 8 T
WA ELK ZE (Q) AR ( Q) PEAN 45 4L (Padisdk et al,
2009, Hrr, Q PR B TS SR

-
Q=;(N-F,-) ©)

o n IRV D REREN 2, n, 2R i ThRE
B E, N N BEYIR, FoONE i A ThBE B i A
(Padisdk et al,2006) . Q F& %/ 3 T IF I MY T g
B AN A ) | RAE KR B S RS, @B T
ZIRHOR /N, R IR E TR R R

BT 7K AEZS RGUFI/K RS 1) 4 A AR AR AR
A, BAEARFSRAE R TR AFAEAR FIAH LG R , R
Gt oM e A B AR S TR A RS R E
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BEFR(FEZKE,2007) . A Excel 2016 1 SPSS 23.0
HHTHIRST AP, 85 CANOCO 5.0 73zt am4n
% 5 RS e (R - 2 R AR O o B SR A AR R
Gy TiE (PCA) IR B A R, PR 25380t
TR (DCA) AT & A X AR A Thre i
i R LN T 3, BV D RERE (B 73 A B
PR AR, M ThReFE R AR LR T AT TR 0
HT(RDA) , AR B B IRBN R 1 s 5 e KB LR
T 4, M3 $F TG B 5 BT (CCA) 5 45 B Kb JE K AE
3~A, IR 7792:359 0« Wi Origin 9.0l &l

2 HRE5HM

2.1 REKZEBTHAREREFEL

IR K (R 7K IR B8 IR 10 s 45 SR R 2 iR 3
AR CE SR, WT 4 16.54~29.44C , ALK .
JKAR pH ¥J1E A 9.47~9.83 , B4 (il : , 7E 2 7K 391 i
ik B . ORP.Tur #1 TP (AR AL I8 B2 8¢ K . Tur 3=
IR ST KA UG BEAR , il 7K BA 52 41K s ORP 7 3=
IK AP K BRAR , i 7K B w8 5 TP 75 = /K BRI 7K
Wis KR . SpC Fl CODy, 12 AN &

x1 KRERFETWL

Tab.1 Water environmental factors for each

hydrologic period
ARk
T (P + b 32)
K Riei] 7K
WIeC 25.69~29.44  2334~25.17  16.54~16.81
(27.62+£1.08)  (24.49+0.45)  (16.7420.08)
. 9.34~10.34 9.45~9.50 9.71~9.80
P (9.83+041)  (9.47+0.02)  (9.76%0.04)
ORPimy  181:25-27975  218.00-25550  276.50~298.50
(221.15+26.95) (237.0+11.34) (285.88+7.45)
2.50~22.80 0.40~18.70 1.03~5.73
Tur/NTU (633£5.73)  (3.65+4.98)  (2.16+1.16)
SoCimS.cyl | 35084973 33.05~4121  35.68~38.78
P (40.66+528)  (35.51+3.22) (36.71%1.18)
1.61~2.23 1.12~1.73 0.80~9.78
Tl
CODy, /meg-L™ 1 954016)  (15240.19)  (1.8242.40)
Pl 0.03~0.20 0.04~0.13 0.05~0.14
J 0.12£0.05)  (0.07£0.03)  (0.09+0.03)

2.2 FFEYFERINGEEAK

TEPHE K PRI 3 N K3, Skt 17 717172 )8
FUEEY) . Forb REEE T (BacD PR B £, 3 24 )8
2% 1 (Chlo) H Uk, 323 J& s W6 [ 1 (Cyan) H 15 )% 5
R3] (BugD AT 87 (Dino) %% 3 J& ; Fa 3 1 (Cryp)
G (Chry) %2 J& o AN A KA HA S 11U A A
FERE R GRS X S A B E ) R R

AR 2 iR REFET VA EL S B A
& 1 37.76%, W 1120 5 31.21%, 2 #1149 5
19.68% B&5: 1140 1 10.52%, 4311215 5.65%, 4 4
120 15 2.46%, FHEE 1205 1.98%. AS[F] 7K 17 HA &
KB+ 2 R, U AT X . 34
AKIE AR R P A0 B T B AR E R 2 7, FK
W4 67.93x10* AN/L, ~F7K 3 09 20.79x10* 4M/L, Fifi 7K
WIH 5.07X10* ANLo = 7K RIS K 1) W8 38 1) A 34
P B R BA 5, TR KRR AR A R B A
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Fig.2 Biomass percentage of each phytoplankton
taxa and Margalef index for each hydrological

period and ecological zone

WA 5 i REL ) Th BE A 49 95 77 7 (Reynolds et al,
2002) , A KRR K BRI IR 73 194 D R, 3
A A B.C.D.F H2.J.Lo+-M.MP.N.P.S1. Sy Tp-
W1 W X2.X3. Y. &AE& XA E KT EY T
REHF AR A= 1) A8 A an 1 3 iz, A BN 7K /2 3 A4
K1 WA M.MP.S1.D.X2.N.P\W1.C 9 410 %M
DIRed , Horh /K 32 E Dh e #¥ v MU MP. S1.D.
X2.NP(J& 3-a) s P/ EZ I RERE U MUMP W1,
C.P&]3-b) s itk EINREREIMLC P& 3—c). HIHE
IKPE 3G AR A TR 4 20, AIFESE (Micro-
cystis spp.) N & 1) T Ge#E M LA B B (Oscillatoria
sp.)~ Zk¥K i (Chlorococcum sp.) FBIEE (Navicula spp.)
NE DI EREMP; LUSURL B 5% 8 (Aulacoseira granu-
lata) P8 (Fragilaria spp.) N EFITIRERE PAIDLUE
I (Asterionella sp.) N EHITHRERECo IR IX AT
RERERHE K SRS A 3 GRS P /K Atk 3, T D
PRI M/MP—M—C; 1 Xy MP—M/P—C;
A MP—MP/P—C. HI T 73 Dy e B 1) 3 224K
ST VR R AR A B N A A AR LA , PRt
PRI DB A A, I fap A Pl AR v )
GIAT, Bl SNSRI S EER THISC R
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Fig.3 Dominance of each phytoplankton functional

group for each hydrological period and ecological zone

R REE LS X R AR E R F R 2R ALK
Mg A [H] (Grime , 1977 ; Reynolds et al, 2002) . 7%
TEAE ) D RERE MY T 5 Re &= 45 8 4 ML C-R-S
A KRS T (R 2), C RIS Gagr) P B RIRTEW R K
e AL 25 #7026 1 AR FA I T RE A R SRR
(i 52D Fh 2 R AR E V) T 78 /2 H g 2 2 BR IR 261 T
AL B T RERE L S HEEE (WL JE RO MK RN AE
VA PRAE B & 78 2 1A R o5 4 AR 2 0 T R
T o AN RIS B0 2E K SRS A7 AE 22 57, TR K e
ﬂ?ﬁ[ﬁt%&hlﬂ“bﬁifxIﬁmiﬁﬂﬂﬁi{zﬁ’i%ﬂ%
b2 SICR—S—R ; it I X i CR—S/R—R; 1 11 [X
N CR—CR/R—R.

R2 RRMINBERFIMEEN 5 E KKK C-R-SEX

Tab.2 Primary classification features and growth strategies of the representative phytoplankton functional groups

Uine AR BT i} %2 UK PRESAFAE KSR
M THEEEE Microcystis spp. TG THRIEFH 6 RR B E IR B R S
Mp S Horocaccun - A G P TR cr
S1 th # R Pseudanabaena sp. (it MRIE A VRA VIR 3% PR FEAIG R
D K| FF#E Synedra spp. P & % B E R EM R
X2 A< Chlamydomonas spp. N KRG B E R C
N B4 Cosmarium spp. = K& B FREL B R EER A K E R

p o RRLEL PRAOCRREHE R KESEIERE RS R AR R
ulacoseira granulata
Wi ¥ Euglena sp . AT EE P fEH EEDIRERS R/CS
C SEANT T Asterionella sp. R R AR ik TETHFE KRS 2 e R

2.3 ETFiZFEYINEEERIKRIER

T I B K EE 3 AN IK AR W AR A X IR U A
Y T Be B EHE AT O 15 3 Q FREUN 2.66~3.26.
# Padisak %5 (2006) I 7T, Q RN , Ui W] & & 7710
TR0 o F08 L T L TR K K R A Ry g
FrboR AR E AR AR . A EEBORE , KR
FSF 7K BT O 48 BUR R 7K A BAIG , 38 0 B i 32 7K
JE B A RS 5 v, e AR T X 1 R A R A
FEoK BIAN P KA B A v (B 4) o PRk, AR 7K 3
(F 2 FF 7K R F BAS K (&2, IR K
JEE T B TR A XIS 328 T B A1
2.4 ETRDAKMRBINEEEIAEIREE FIR5]

Xof P 858 IR 1 B AT 2 A6 B 43 T (DCAD
RI B RBA K <3, k% I 7T 42 9 BT (RDA)
XoF V- 9if R A0 A0 4 T R R R R 53 IR - 3 AT 20 SR P
o MBI KER (WT) pH. 4L I8 R HL A7
(ORP) . ¥ £ (Tur) « HL 5 & (SpC) « /& i 2 #h T 4K

(CODy, ) AT (TPYFE 74 . SRR I8 B ke
o0 AT 0 i (P<0.05) , i 8 S A S X BEF B & W
FEMER PR BT IK S 9 WT . ORP.CODy, -

4 r

T X i [ I 37 X
3 -
E
w22
Q
1 -
0
FKH IR HizK
K1
Hydrologic period
B4 WEXESESKESEREHRNTH

Fig.4 Q values for each hydrological period
and ecological zone
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5 WT 2% 3 7 5, T 5 ORP M| 2 1) 2 3% 1F
FOEK R s 4h, 0 #8505 Margalef fi £ A7 75 i 5
IR 95 5% & , Margalef 8 3 5 COD,, ‘& % 1 A
Ko WEIK T 2 0], CODy, 5 WT 2 8 55 3 ) 1E A1
K;ORPH WT B 3 FAH ¢, 5 Tur th 2 2.3 5l
K;SpCHpH B FH IEM K, pH 5 TP K 2 B 3%

IEMR (K3 . BIAKE , WT 5 ORP Al COD,,, /7
TEWEZ SRR WT 810 3 2 Z= 35 A4k 5]
i, 78 53 i B R K 26 7K 5 TE AN [R] 28795 A7 A B B A
1, BHAERFKFRRZE. QMK NIEE T
ST B, 1 B R K E R E 8 R

REER

#R3 &ETFEH Pearson 8354 R E4EPE

Tab.3 Pearson correlation analysis of environmental factors and biological indices

fabr WT pH ORP Tur SpC COD,,, TP Margalef
pH 0.491
ORP -0.916%* -0.502
Tur 0.640 0.621 -0.817%*
SpC 0.127 0854+ -0.310 0.614
COD,,, 0.927%* 0.658 -0.769* 0.556 0.240
TP 0.122 0.789* -0.182 0.394 0.762% 0.326
Margalef 0.896%* 0.230 -0.869%* 0.450 -0.036 0.717% -0.109
0 -0.839%* -0.232 0.896%* -0.639 -0.015 -0.626 0.066 -0.846%*

T IR A RMEALE 0.05 /K- 35 s+ R M AL 0.01 /KPR 35
Note:* significant correlation (P<0.05); ** highly significant correlation (P<0.01)

Xof IR 7K JZE AR 34 7 Ui R A A 4 D e S PR B B
B F 1 RDA 734t L, A1 35 D Re i 5 o0 B A B3 0
BN Z (A AE R AR O o A7 1 b (%) AR i A 23 31
7490.6443 F10.0607 , fEFE 1 3£ 73.9% KU AEY) 70 A1
L. P il ) P =34 58 10 R O R 00 M 0.9299 F
0.7594, R A ALY 75 PRI AP Dh e F AR B 2 [
HFAEERENHIKLR(ES) . HESHLESR, )
REREM.MP.P.W1.X2 5 WT A IEAH<E , 1M1 DhRERE
C 5 WT NHHIFEK % ,COD,, 541 N.S1.D 2 ORP
5 C 2 IEFHFME .
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P
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Fig.5 Redundancy analysis of phytoplankton func-

tional group biomasses and environmental factors
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3.1 WHE/KEZFEYR B INEERE D IFE

H AT BRI 1 S T T B R T
T AR AT N AW 6 07 7 Qg e 55, 20140« AR
M KA AR R BB &+ K, TR Ak
WA 2 A, BIE R Ll N\ 536 [A) — XS ol 28 s
SR REEAE R E R T A AL KA
YT RERE , t 0 % e 45 R BRI, HL B e ik
TR AR 2t SR PR AN KA FR 55 G, TR ATV A
WA B A BT I, AR AL B 75 5 5 N H A (Reyn-
olds et al,2002; Padisdk et al,2009) ; H 6} #5158 B A 5
B TR 7 = L (GBS, 20135 3 [ 4, 2015) . A
I 7K 7 U AL 420 ) T e T 2L S e T AR AR AIE R
& L D RERE BE /K SCHA B & i 35 MP—M—C,
FOARX AP N K BIRG K 5 E TS BT 25
Pt B — . 1X 5 ) JR I K 2 A G 22 4 K R T A
SER—F OS5 E5E,2014) . ERIERI A T BEREM)
7% R) 22 St O B S, 3 B 5 R B I I B I AH O
(B C1H%5,2019;Zheng et al,2020)

IR 7K P A2 il M T 5 K FR B K KU L, (R L
ERAKPEKR BTSSR EKEEEE
FUIME, ZE TR K TR R A R A (2
%,2016) . 20104 5-9 H IHHE K FE 7 i Yt 7t
s T, K THAR W i 2 R T B ST S K R IR 2 1)
S AR X A B, 7K PE LR 28 Hh A DX IR I U
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TR0 1) 5 8t 205 5 A O v, K 100 PR V7 i AL A
STl Ay R )RS ] (RSB  AF 5 ) K A Ak
HEEFRIRECET BEE,2010 . DL EkE R
(AL #4 Dy B A MP AE K 520 O CR Y (Reynolds et al,
2002) , B UF 45 WA S R VE B KA . BIRR K B =R K
0 W DU SR, MP ThRERE 5 E B 34, X AT B
2 IR K IR B AR, I X A5 SRR KB IR A
R RIE . B KR DUBR 3R o £ 1) AR 4 T e
THE MK B A, 8 RT3 DX T ARG 0 B 1 A A A e
AN B X, X 5KE EREBGRE &S
B FEAGTT Y v 85 P A O (R 45, 2019) .
SR XA — % B AR 1 5 TR ) R
DA K B = R 78 R B, DR TR 11N 3 R AR
PIATHLE Z 00 K & A K5, B AR & Bl /K 7 1)
TE I DX X 25 ek 55 (R EEE 2007 o IR
K &2 IR B0 i 5 58 L /K IR AR KA R A e e
FEE R 47 B BRI R C I AE KA (R R
%, 2008; B 5% ,2015) . UL KEEC R4
XTI AR A=) B I 2 58%.

3.2 FFEYRBEEESXEEFHNEETRYE

T IR K B PP AR R bR O 18 R Margalef 15
¥ 5335 K T HEAT 10 Pearson A ¢ 20 (R 3) DL &
B K 1 5 ¥ R B0 /) RDA 2087, 2 BLWT.ORP.
CODy,, /& KRB IKBNH 7. SRS 75
DAY Ayt 55 L v ) Margalef 3 5 B2 45500 DAT g
HENEGH K BT FR bR Q TR B A B KRR R .

AN [F) Ty R T 5 % B BR 15 TR] - %) ) AR JEE AN I
P 2 A7 AE W R ) e R P, ok WT 2R3 6k
F#EM.MP.P.C 7 fii [f) 1 BEIR BT IR K 1. 7R Bk
B TR R I AE KBNS T, KB M IhEE
HET oA FE LA (EEEE, 2019 . K
WFFE A, K3 M I RE B TE =F /K AP A o5 L 3
A B8 L 2 W S PR 0% (BRZEME SR, 2008) . i
BK R Z KRR, A & E IR IR, X AEAR
W 7T Fh A3 2 503E . RDA 341 R B, 5 /K IR 550 A1
K A I ThHERE MP AP LE LI & B8y, Hh 3Rk
W 3 AN A AR L MP AR 34 T RERE . 75T /K
A KIS HHER 7K (R 7K AR 70 J2 I 0k 553X 28 7
CHEHE T RIUF M EAAIES .

O WF AR TR R I ol 2 L A B G 4 2 (]
LS, B B A KIEE A A, 8K K
JK IR B I A A T 1) AR R T 1T WA SR R S
TR R ZEMESE,2019) . X 5 A HE 7T o RDA 43
s KR S TR C 2RSS R4, 1S

R A5 55 (2018) 7E S/ T FE /K JEF 7043 HE g ARE 2 A
F BT REFEAEAS K JHANF 2K BT A 345, FE K 7K
T A v B RN SR K B M L R — B
AN, C D REREH 32 B A A8 T A7 F I, 5 ) 28 45
(201D TEH IR B 9T 45 R — 2.

DL T R TSRO Th RERE ST AL S L R K A7
TE T 5205 Je i) v IR KR it 52 B & N 2 3
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Distribution of Phytoplankton Functional Groups in a Drinking Water Reservoir
and Analysis of Environmental Driving Factors

YANG Meng-zhuo, XIA Ji-hong, CAI Wang-wei, YANG Lu-bo, ZHU Xing-xue, LI Chao-da

(College of Agricultural Engineering, Hohai University, Nanjing 210098, P.R. China)

Abstract: Phytoplankton community structure reflects both the water quality and the ecosystem health of
freshwater resources. Shanxi reservoir is a vital drinking water source for Wenzhou City, Zhejiang Prov-
ince. In this investigation, Shanxi reservoir was selected for a case study and the dominant phytoplankton
functional groups, succession pattern and growth strategies in the different hydrological periods (flood,
normal, dry) were characterized using functional group classification methods. The distribution of domi-
nant phytoplankton functional groups, Margalef richness index and the Q values of the ecological health
index were analyzed in the different ecological zones (riverine, transition and lake). Redundancy analysis
was used to identify the primary driving factors that influence the dominant functional groups. The aim
was to provide a reference for the health assessment and management of drinking water sources. In July
and October, 2018 and January, 2019, a phytoplankton investigation was carried out in Shanxi reservoir
along five transects in the three ecological zones. The water quality parameters measured included water
temperature (WT), pH, specific conductivity (SpC), turbidity (Tur), oxidation—reduction potential (ORP),
permanganate index (COD,,) and TP. Results show that: (1) A total of 19 phytoplankton functional
groups were identified in Shanxi reservoir, and the dominant functional groups were M, MP, C and P. The
number of functional groups was highest during the flood period and lowest during the dry period. The
phytoplankton cell density in the riverine zone was much higher than in the other ecological zones. (2)
The succession pattern of dominant functional groups in the different hydrological periods (flood—normal
—dry) was MP—M—C. (3) The Q value range, 2.66—3.26, indicated mesotrophic conditions. The Q
values were lower in the flood and normal periods, indicating higher nutrient levels during those times,
consistent with functional group dynamics. (4) The ORP, COD,,,, and WT were the primary driving fac-
tors affecting the spatial and temporal distributions of dominant functional groups and related biological in-
dicators. (5) There was a clear correlation between the dominant functional groups and key drivers, and
thus, either one can be used to estimate the other.

Key words: phytoplankton; functional group; environmental driving factors; growth strategy; Shanxi

reservoir



