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Abstract. Based on the results of phytoplankton and water quality monitoring in a new reservoir in Shandong Province from March
2014 to December 2017, the composition, density and diversity of phytoplankton were clarified. Non-metric multidimensional scal-
ing was used to analyze the difference of phytoplankton community structure in different years and seasons. The relationship between
phytoplankton community structure and environmental impact factors was explored by redundancy analysis. The results showed that
Synedra acus, Pseudanabaena limnetica and Chlorella vulgaris were dominant algae species in this reservoir. The seasonal succes-
sion of the phytoplankton community structure in the reservoir was not stable. In winter and spring, Bacillariophyta and Cryptophyta
were dominant, but phytoplankton community in summer and autumn were quite different in different years and Bacillariophyta
competed with Cyanophyta in these two seasons. The reservoir started to activate at the end of 2013, due to fluctuations in the water
environment, the community structure changed by the time. But the phytoplankton community structure of the reservoir was general-
ly changed from Cyanophyta-Cryptophyta-Bacillariophyta to Bacillariophyta-Cryptophyta-Cyanophyta. The growth of phytoplankton
in this reservoir was mainly affected by nitrogen and COD,;, , however, main environmental factors were different in different years.
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AWK EE (36.88°N, 117.35°E) {v F ILAR G TR T Ik X, R K LA AR LR IS AR T4 TRMEZ R E K
P K R AT AR R 543 U7 m®, MR 5377 U7 m’  JHEKE AT 1A 8097 J1 m’. KA T 2013 AEAREEITHATEK,
FEK PR A AT, 2014— 2016 AFAHAE /K2 @i in , 2014 AE4URK 1 A~H (5—6 A) ,2015— 2016 443
PR 3(4—T H) 6(1—6 H .12 )/ H KRB FR . 2017 4F 1—4 A¥EK, ZJFKERFRA
JKIE.
1.2 EmPRESLE

2014 4F- 4 [ —2017 47 12 7 Wi, 2 AWK PE AT B T A RAE A, B SRR — IR R AR 42 1k, o
2015 4% 2 [ 2016 4 2 H #2017 4% 1 A d F/KEEE iR BUKRE. 3R 5 2 R T (TES1316, 11K
BALAR A M5 2 KR (W) 5 SR R 485 =3 A 400 2 {3 ( YSTS9, YST 28 /], & [ ) I e ¥ i 4 (DO) ¥k
B 5 SR F B HERR B2 11 (pH-HJ9OMODELB,, fii K115 ALA &) il pH; KB (WD) 3 it 7K 2 B 2h Wil s B 2h i
. K2 B T K B B SRR T KT R 0.5 m. BE i BSR4 55 0 2 40 35 COICRN 3 7K W 45 b 5 1)
(54 O 72 AT e J8 SR P S B R A 48 Ak — 2 A A0 I S 18 0 2 5 e (TP ) e 3 R AR B 23 6
BEVRIAE  BASR(NH-N) AR (NOS-N) RN A A A (NOZ-N) ¥ B 43 5IR I 44 B 43 Y6 6 B ik 52 41
SAIEFEREEAN N- RO B BEVE I TINE ; = AR R R 46 20 (CODy,, ) SR PR M o B R A1 YA 5 s W4 & a(Chl.a)
R SR P TR A W A0 43- S B

PRI 1 LKREIF S VA 15 ml E-RFKA) , 58 VT3 48 h R R4T % 5~ 10 ml, 606 i
Bi(CX31,0LYMPUS, HA) K 400 FEE AT, FEARYE IR A ) (T8 25 R A AN 2544 7 45 5 25 SOk 18]
AT L.
1.3 SthAE

A P FAEE (V) XK PRI E 2 0 A A AR A T VEAN AR

Y=W'fi (D

A n RS R E B N R O RS BUBR. Y=0.02 ) SRR
K H PAST A4 W Ao b 247 AR B i M £2 9045 BE 43 #1 ( Non-metric Multi-dimensional Scaling, NMDS) ,
TR K PEAS TR AF R L B A R | S OO 458 = 1% 8 Pl AT HESY. SR FH Canoco for Windows 4.5 #{f:
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Xt K B B R R IE I T T 200G 1T, o i i A ) 9 R B i A 25 X 1 43 HT ( detrended correspondence
analysis, DCA) , 5 5 & B 2014— 2017 4EH) B 008 4 DA & KA /N T 3,2014— 2017 4R 45
IR R E N 3.2(A T 3~4 Z[a)) , I HOTTAY 730 #7 (redundancy analysis, RDA) X 7K J22 B 3 28 1 7%
SER AL IR IR 7 2 6] (AR DG HEAT 404, BRBE R IR T e BUH AR A5 A, B0 7 7T DR SRE FR
TR A PR KT M B L 5 ol TGN ) B4, SR BURL 2, e 2SR R B 2 A A — R AR A X
> 5% ELLE AR R H > 12.5% B .
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2.1 KIEIRILIBIR

2014— 2017 4E AR WK P B 3R 2K IRAE A AL M A — B, 45 I 3 v F 22 BN K, HL A48 o e 1R BE 34 1Y
AT . 20162017 4 DO ¥ B AH LU T A WA BEAR , ELUE S AERE /. JK FEZK BRAE 2014 4575 fb 3 FE 3%
I, HH i AR B H A 3 AEBEAIR, 2015 — 2017 4E BY7K A 23 Flg /), B s K62 337E 5 m LA . COD,,, 4
XF 2014 AR B AR, 2015— 2017 47 R 2 FHIGESEVA 2 HIA K. pH 2T RS [HkiE A K, B8 E T 55
B AR, TP e B2 A LR K TN NHG -N F1 NO,-N ¥R EEFE G 3 4R AHXT T 2014 4R B HFEAE, NOS-N iR BE IS

1R AW LE (N/P) ARG B R, (R PR K S S AR, Chla MR BEAE 2014 AF35 57, 2014 4F 2 )5 W i FRAIR

(E1).
2.2 BREELEN
2.2.1 B RAETEEM AP B AL R a i E AETRE I, LA 8 1] 89 Jm 187 R RIFEES , Hoh AR
36 J& 79 M, o5 SRR 42.2% |, oK R R SRR UG AEBETT, 2 20 J® 42 b, i 22.5% BT TR
17 J& 31 F, 4 16.6% s B30 1R SR 19 Fr, 5 10.2% . 3010 6 J8 6 F, 15 3.2% , MM ity h 2 & 4
B 2.1% S 1R A 1B 2 F, f 1.1%.

2014 4% 4 F—2017 4% 12 A IE], K s s B — a2 Bk Bk 2015 £/ ZFE(3—5 1)
W A0, AW AR B R M I R T R, B B2 B IR, 45 11255 U AR
SREE REBERE SRR R VA B LU EE K, BRI A A B BB o — o L F A, R A H O e R B
IR R 9 2 N RE 7 S B 1Y T0% L L. Hrh SR E s A 5 TR O AROE AR SAMETE 30% AT s RE R B
SV BE (AR 8 K AE 2014— 2016 AEZAEH N, 2017 4 H 2016 4EBEAIK, bR 2015 4E B 4, HoAL AR £y Hh ik 3
BIEAE AN SRR ], o 2016 R4 ZR Ik 76.9% s I EAE 2014 R B OBKEY S —
FE LG, 2014 4F 9 H HEEER BE 7 LIk 65.6% ,2015 AF W % BEAE K 2= 5 LU oA 63.9% ,2016 4241 (5 H Bk
(E BB N 10% Z647) {H 2017 4EEKTR BT 7 LU 1R 29.6% ; Basse 25 B2 i i 2014 4745 Jir kg fin, Fo i 2016 4F
4 H ik 43.0% ;2014— 2017 4F 48 5% BEAMEAN K FEE T S0, o R0 2% BERAIL , R R B o LB 4
BT, 2017 AR ZEL NG LB 13.3% . SR b, FZERGEHE o £ BRBE IR R I EEMA
Ze ) 45 P — R B S R S BK R R 0 o AN AR L (R 2 Al Pk e S AR 3 (B 2).

AWK RIS L BRI 1 &= TR R SR iRk o R AR R 5 i, HL LAk )
P/ INER BRI B2 T ) AREHATBE (Synedra acus ) g 3, WX PR RIS 2 FE 120K R ad B PEBCOR. TIPS B 2
PEFFITE 4 RN A A2, W5 SO IR A B ( Pseudanabaena limnetica) 5 2014 42 RN 1 ALHF
HARRERR , Z 5B HF LIS Bk £, B EWE T BERNTE 2015 S22 5 R A 3,
LR SRh R W B Ak BN R BT AE AR RN . RS AR B, BRI W IR Ak
2014 AR P IR BE UL S BE B, 2015 AR K Z4 S 13 3% B ( Microcystis aeruginosa ) 755 5 L #F (0.039) ,
2016 AEPLF AP T HEBE , T 2017 AEHLCAURLE F 3 ( Cylindrospermopsis raciborskii) %5 2 fL#Fh, WA th fh 12
HORER 6 PRFAF(0.027) . K ZRFFI LISk SN 3, R (W48 B 1K B2 3 ( Chroomonas acuta ) #F 2015 —
2017 4E3 iy — @ DL, B BT 53 BLHEFE S ( Dinobryon divergens) {XAE 2015 4E 155 2 i fh (R 1).
222 RPN X 2014 45 4 H—2017 48 12 HK PR TEIE QAR RILPEFR BEAS T NMDS 434,
SERUNIE 3. S3HT TSN J1{H stress Hy 0.1784( <0.2) , BEHIIZ M5 52 b5 LM 43 R F0 0. I rh it 51
B BE B8 376 30T 32 7R PR AN T 073 22 ) PR U0 IS T o 2 A L B R B ) /)N , P 3 U B S 7 45 A ) R R e R
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Fig.1 Physical and chemical indicators of Donghu Reservoir water from April 2014 to December 2017
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Fig.2 Changes of phytoplankton density in Donghu Reservoir from April 2014 to December 2017
# 12014 2017 R4 Z= 45 AR/ R F U BE DS AT 3 LA 3 hi S S35
Tab.1 Relative abundance of top three seasons’ dominant phytoplankton species in
Donghu Reservoir from 2014 to 2017
IF Ji) &% S *E= X
2014 4 WA Ph L E (0.536) WA 1 (0.235) PHLT2EBE(0.308) IAETATBE(0.472)
PRATFFEE(0.105) IREFFFH(0.233) WA Dh R (0.231) /NERFEE(0.119)
/INERTE (0.049) /NEREE(0.102) EHFTHE(0.121) /INERAHE (0.086)
2015 4f IETFF#E(0.194) RSt 8 (0.583) /NERHE(0.140) /N #E(0.123)
/NERHE(0.123) /NEKHE (0.060) HgJE /N EE(0.110) Sy IBHEREBE(0.108)
/M7 EE(0.104) 74 A (0.020) HI/NEREE(0.072) g JE/NERBE(0.094)
2016 4F /NERBE(0.241) IREFFFH:(0.348) IREFFFH:(0.444) IEHFF#:(0.628)
R FBE(0.165) k223 (0.126) /NEREE(0.132) PRI RHE(0.043)
IAETFF#E(0.064) /NEKBE(O.111) PRI FBE(0.034) HgJe /N 3E(0.036)
2017 4% AN%E22#(0.109) BEAT B (0.292) BEEAT B (0.201) BEAT B (0.196)
PR R EE(0.091) IRETATBE(0.176) P PR AAE A (0.200) /NEREE(0.188)
REFATHE(0.075) /NEREE(0.158) IAETATBE(0.155) IAETATBE(0.179)
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XK R SR S5 40 SB[ O R (9 RDA J3HT ANl 4 FioR. 2014 — 2017 A 4347 9 il Xof 37 i e S
TEAAL IR 2N 57.1% 51.2% 39.3% Fl 49.4% , Xt 49 Fft F1 FR 5% 56 28 19 B R B2 20 901 9 69.3%
66.3% ,59.3% Fll 64.3% . 2014 47K 2 B2 BEVE 2540 1) 22252 ) (5 FJ& NO,-N . COD,,, Al NOS-N(#F1E{E N, =
0.408 N, =0.164) , Hoih (4 IE £F 4k 35 (Ankistrodesmus falcatus ) NI Ei % ( Oscillatoria amphibian) b, K45
AP COD,, 2 IFAHIE, M5 NO,-N Fl NOS-N ¥ B 12 171 A 5 ; 2015 4F iy EZE Bl ¥4 WD TN ¥ B Fi
COD,,, (FHF{E N, =0.315 \,=0.198) , H: A4 2 3L T A/ N 38 ( Cyclotella sp. ) %395 WD R IEARX, 5 TN
Wi AT COD,,, 22 FURH G, T /NERE QBT FF B S5 I AH 2 52016 4 i) T ZEAREE R [K 72 pH . DO A1 COD,, (¢
fIE{A N, =0.258 N, =0.135) , B/NIR 8 EENGHT 3 ( Fragilaria capucina) T3 BUHE S 3, A RHE 43 30 5
pH ZIEAH T 5 DO F1 COD,, 2 51 AH 3¢ ;2017 4F 1 2 ZEFR 552 M R T2 NO;-N TN ¥k i il WD (FEAFE{E
N, =0.404 N\, =0.090) , #3Ek i L SRk b A B AT AT B 5 BB IR 42 00 R O, T /N BR s DA
K H A g 5 R ZEIAREE T 2 IEAH G,

ZEAXT 2014 — 2017 AEBEISTHIE 454 5 3REE R 719 RDA 4347, BIHRT 4 45 b s v 45 4 25 10 1) i B
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Fig.3 Analysis of NMDS in phytoplankton in Donghu Reservoir from April 2014 to December of 2017

BN 27.9% , X G IREE X R 19 BFUREEE R 69.2% . COD,, WD A1 TN ¥ 2 4 4F rh i 2R A0 T2 B m [
T CRRFE N, =0.212 1, =0.066) , He ACH/ Rl 5 TN Ve B3 5 EAR G s S RIS 36T 198 Rh 2 5 WD 2 17y
R B RO TP SR BRI 32 WD B RS MA /N RESE T TR Bl 1 1A 3R 43 SR 5 COD,,, 22 A
5, MGEHE T TBHERR 245 FE R IEAR G, DRIk %R i e B K ) T B TR 7 COD,,, WD %2R,

TR P 2 B SR INER B SR RS R O F0 R 5 B PR 1 56 R A AR [RIARAN A W) S i R ], 3
5 COD,,, 16 2014— 2016 452 IEAHX , TAE 2017 4F S HHH G 3 5 UER TR /8 2016 4F 52 fAH G, T 46 2015
12017 4EELIEA G, (HEGRTE 3 FhisZ BRI A K, 15 COD,, BLIEAH G, 15 WD S 6AH .

3 itig
31 BEBMELMETNESR

TR PRI B EAE 2014 4EELES , T 2014 4 2 J5 20 R . 2014 4R K fA b i 2 19 28 KR IR
FERL, FLKZE VR K I Rl S 8K /N, 7K 5 B R 1], 3288 ik 2B KA. 2014 45 22 5 K 018 K K B
B, R AR KA T W, R0 43 1 59 937 3 26 A 5 5 P R4 2 A 1000.0% 10" cells/L LI R . SR FH4E
(OB S A T 25 5 AR R BN B BT, & R RIR s e X BB R TR KE L &
KR, AR TR A KRBT L 2K P ST U TR A o 0 O R ) R — R B L
[ 2015 4F3f , Tk i 1T BRIRIE B 35 JE o5 ARG T 2014 45 24747 BT S 180, A J2E A 160 R 8 2 A 2 e 70 My 35 4
S RRBR B B R R RAE , dE R ph T X K TR A VR R A 5 AR T
2014 4F, WEHET 1 HORRECRIBS BE 5 LLATE 2015 11 2016 4EX45 JF R W, 1iif 2017 4EH9WE A7 1817, 33 3o 137 25 2015
F1 2016 4F [ FEISTEE S MM DR R ST 2017 4F 7= A T — @ 22 5. 2 /K BEFE 1998 ,2000— 2002 4 (14 358
KERE LSRR B, LR R M 1 s 0 BN B UK A AE 201120122014 — 2015 4E 5K
TETE SR Y 2RO R Rz O BT AT RIFSY A 7K S 2 T DA 2 1 2 1 P RO U I R AR,
S 0 T B AR P A AR B AR B, AR K I H 386 2K 0 7 P2 7K A R 355 ) 7 A 1 AR
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Fig.4 Ordination diagram of RDA for phytoplankton community associated
with environmental factors in Donghu Reservoir from 2014 to 2017
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JE PR A K B VR ik T RE ST L 1 YR K IR SR P K R T Sl TR A 3

FRWIK R AR SRR Z 0, TR AR AT AR I B S TRV S5 A0 B BP9 L, L 2 B AR b S e Oy fra R g
INERE JRBHFTIE AN RS e . R AR WK r 09 O #00 R 3 F/INBR O A T — 2 B3, AR T A
MREBN, MR P BANAE 2016 445 — @ Pu . — MO0 T /KRB WA /N, T K P28 K A4 4% 3h 3t
PR R R B I RUK K RS BTN [, a2 A7 B BRBER R] 5 53 A, FE R K ot A8 P O [R) 3 oo 7k 38
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