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Phytoplankton community dynamics and its relationship with key environmental
factors in typical reservoirs, lower reaches of Yellow River

HOU Wei, CHEN Yan, SUN Shaohua, LI Xiang, LI Wei, HU Fang, ZHAO Qinghua, JIA Ruibao
(Urban Water Monitoring Centre of Shandong Province, Jinan 250021, China )

Abstract: To compare phytoplankton communities dynamics and their relationships with environmental
factors in reservoirs located at lower recheas of Yellow River, the differences in phytoplankton community
structure between the two mountainous regions and the Yellow River Reservoir were studied. A survey of
water quality and phytoplankton communities of two mountainous ( Wohushan and Jinxiuchuan) reservoirs
and two Yellow River ( Quesha and Yuqingn) reservoirs was carried out from September 2012 to August
2013 in Jinan City. Totally, 51 species of phytoplankton were identified, composed mainly of Chlorophy-
ta, Cyanobacteria and Diotam, with common species of Fragilaria Lyngbye, Planktonema, Cyclotella and
Chlorella. Phytoplankton abundance ranged from 42 x 10* cells/L to 4566 x 10" cells/L in four reser-
voirs, and the seasonal differences were significant. The abundance of the phytoplankton in wet season
was significantly higher than that in the other two periods, with Wohushan and Queshan Reservoirs signif-
icantly higher than other reservoirs. Statistical analysis suggested that the abundance of phytoplankton was
limited by total phosphorus and water temperature in mountainous and Yellow River reservoirs, respec-
tively. The differences in phytoplankton community structures between mountainous and Yellow River res-
ervoirs was bound with water sources and types. Principal component analysis( PCA) of summarized data
indicated that ion species, trophic states, TN: TP ratios and water temperature were the most important

factors influencing phytoplnakton community structure in moutainous and Yellow River reservoirs.
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TOC 0.458™ 0.351" 0.406" -0.4%4™ 0.5%" 0.213 0.001 -0.36"

TP 0.3 0.417™0.246 -0.478" -0.133 -0.068 -0.030 -0.04 0.32™
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F, =0.024 Chla + 0. 031 WT' +0. 082 SD -
0.001 pH -0.239 EC +0. 124 DO -0. 087 TOC +
0.072 TP +0.228 TN - 0.005 NH,” +0.237 NO; +
0.200 NO, +0.102(TN: TP)

F, =0.297 Chla + 0. 112 WT - 0. 330SD -
0.077 pH - 0.095 EC +0. 139 DO +0. 315 TOC +
0.082 TP -0.003 TN +0. 113 NH,” - 0. 033 NO, -
0.078 NO, -0.072(TN: TP)

F, =0.014 Chla + 0. 053 WT' + 0. 068 SD +
0.312 pH - 0. 042 EC -0.092 DO +0. 215 TOC -
0.305 TP +0.076 TN +0. 137 NH,” +0. 053 NO, -
0.035 NO, +0.353(TN: TP)

F, =-0.237 Chla +0.346 WT' -0.022 SD +
0.053 pH +0.077 EC +0.104 DO -0. 066 TOC +
0.167 TP —0.006 TN —0.704 NH,” +0.048 NO, +
0.012 NO, —0.080(TN: TP)
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Ly ARt BE o it
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4 NH, \WT 1.343 10.62 90.32
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P32 535 W RS LU IO S . ASRIFSE h 4 8K 4
(1375 TP B ARG, s LR BN B L 38 L0 6 3 K %8, 4F
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L1 8 L 60 35K P e LA R SR (1K1 3)
336 S8 DR RO BR8] i e ke A0 IR i) 5 7 3R b 2
] 64 75 1, Zhang 250 45 K T #9A BOELAIE T
250 wmol/ (m® - s) I 5 3 A AE IR M AL 2K RE . B
W JE 5 7 W = B 1 O R S ke 1 A PR 3R
— R FRAK R N S B I W L TR VR 45 A
(BN T XA B A 1 X A
IR IF AR P REDT ST P 5 B9 S5 18—, ARBTSE
v, R LRSI 4 R K IR R AR K 55—
PRI, 4 JEOK B TP ¥k BE HE A 40 T 0. 01 ~ 0. 03
mg/L, BIZEARE F R 25 R, 0B LU T B V7 Ui A
W) K BIBRE R T, IR E AL T HUX, TR
PRIE Ao e, Hb AR I A KT B Bl s YK
SHOKBET R SIS TR b &
BETREL , T IR A ) 1 S R A 400 L
B, T 7K Bl C 28 A B, 1R 7 5 | VR U A )
ARG AN, Masson 451 [RJAE7E 25 [ it b sa b
H 27 A UNIA T S IR W S A
AR, EMNIMELTIICTE T AR LT
VR A K BB, BT ) B S R 0 R T
A SR AR W AR R AE3Z m(N) /m (P) 95
i, i H AS I RS2 o (TP) 5, S it %
KK TP < 0. 035 mg/L i, 77 5 H 4 /4 4 it
SRR L BB ARG, PIRNSELK TR A AR
KR ) S5 A T 1L X 55 ) B P I A ) = B2 A 2
B2 E) TP FK IR, 111X 551 # K R &
BT S L X K R AR L s T
IKIE(F 1), SR B R PR e AL A A I B SR A TR 7
T 7 | K , 7K IR ¥ AR 0 2 K 10 T2 R
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TS S P I AEL AR VR AL 1) B SRR I - B
TR T LASD , KU CHR BT AR 2 )1 K P
s ) A TFIPAE Y R I A R SO lie s - M AT
ROV AT REMLTE —EREE 52N 1 K J2E A I i A A A
AR T E AT P TR ABESE

5 8 w

AR SCHE B R LI 2 25 4 R LR K K
By, I T IR R Vs Ak sh SRR K
WEER TR IAESE A5 A BT 458

(1) SRAFEI], FLAG PR AR ) 55, Horbag
BTN 254 KR T DL R AT« e 5 R
(Fragilaria Lyngbye) | 7% 22 3 J& ( Planktonema) . /N IR
%) ( Cyclotella) . /NER 3 J& ( Chlorella) . V7 iFFE Y
FREEAS 22 F A, WEBhTE Ry 27 x 10* ~4 971 x
10* cells/L; FA] L, FE 7K 25 B T LA w1t 3

(2) MRh AR R PRI A ) R I S I 22 5
KA e ZEBUAT 85 U] 5 2%, 111 DRI | 8 7K 2 37 i
T F R 3052 TP KR IER® . Geit ot Rk
Y, B 12 RIRE TRk B BB 2 R K IR T A
PEER I R 1% 52 1) 55 K] 22 5 45l (M) 42 b s ) 1 4 JAE K
VAR W RV 454

B3k

[1] HARRIS G P. Phytoplankton Ecology[ M]. Springer Neth-
erlands, 1986.

[2] SALMASO N, NASELLI - FLORES L, PADISAK J. Func-
tional classifications and their application in phytoplankton
ecology[ J]. Freshwater Biology, 2015,60(4) :603 - 619.

[3] ISP AR R B K 8 IR AL BUIR A5 By i X R
WFFE LML Jbat Bl i, 2003.

(4] & f, B A, TR W] 2. AL =g A vh R K P 5
FAC S IE YRR RIEL T ] A PREE A4, 2011,20
(5):913 -919.

[5] #& B, % £, gkt % BRIT = AN R 2 sl v
ANRK I 8 E IR S W AR Sh S [T ] B S 3B AR
Y14k, 2011,17(3) 295 - 302.

[6] YLIRWY, £ A, B4kt 2. 7 M gy /N RK
FRREGEBEMRRIELT]. B4R, 2010,19
(10) :2461 -2467.

(7] BEARIE, 5 £, 25 B A% S8 s e AP K R I 1
TIRER AL T ). ARGk, 2011,28(1) 262 - 65.

(8] BALAk, BHIIE, BRGEMS 55, TR 235 Mo R K % v iy
DR 2 i (] T EERERLY: , 2016,36
(4):1157 - 1166.

[9] T, Tk, Dalsw &5 BEK Ry e 4s
Hy BORBUE SR RSN [T ] KAES 20, 2012,33
(1):53-57.

[10] £ £, #NiRtE, DS T EAEDT IDIXOK R 55 BK %
WEFHAEL) ], ThEPRE I, 2016,32(2) :58 - 63.

[11] BRRse. i A HLTS oK KA BERBFFE [ D] U
i« AR KA, 2008.

[12] FE IR LA B COR A AR W I 547 05125 ) S & 2.
AKANEEK MG 3 B )5 S U A [ M) dE st vh [ R B
Bz th it 2002.

[13] SEVERIANO J D S, MELOMAGALHAES E M D, MOU-
RA A D N. Effects of zooplankton and nutrients on phyto-
plankton: an experimental analysis in a eutrophic tropical
reservoir[ J |. Marine & Freshwater Research, 2016, 68
(6):1061 - 1069.

[14] YANG Yang, PETTERSSON K, PADISAK J. Repetitive
baselines of phytoplankton succession in an unstably strat-
ified temperate lake (Lake Erken, Sweden) :a long — term
analysis[ J]. Hydrobiologia, 2016,764 (1) ;211 —227.

[15] TACHETTI C M, LLAMES M E. Light limitation helps
stabilize the phytoplankton assemblage steady — state in a
temperate and highly turbid, hypertrophic shallow lake
(Laguna Chascomiis, Argentina) [ J]. Hydrobiologia,
2015,752(1) :33 - 46.

[16] #7 5. SR F T 5 KW BOK 4 mm R OC 5B 5%
[D]. Fat: Mt f5 TR, 2012,

[17] DUBOURG P, NORTH R L, HUNTER K, et al. Light
and nutrient co — limitation of phytoplankton communities
in a large reservoir: Lake Diefenbaker, Saskatchewan,
Canada[ J]. Journal of Great Lakes Research, 2015, 41 .
129 - 143.

[18] ZHANG Min, YU Yang, YANG Zhen, et al. The distri-

bution of phytoplankton along trophic gradients and its me-

di. [J]. Journal Canadien Des Sciences Halieutiques Et

Aquatiques, 2012, 69(2) ;348 —348.

MASSON S, PINEL - ALLOUL B, SMITH V H. Total

phosphorus — chlorophyll a size fraction relationships in

—
—
O

[

southern Québec lakes[ J]. Limnology & Oceanography,
2000,45(3) :732 —740.

[20] #5757, B, F 55 5. KK RBEN 25046
L HxF p(Chla) f52mI[T]. BRIERLABEF, 2013,26
(5):527 —533.

[21] RAEL, 8, AR, 55 KV T i XK WA
e JCHLA AT TN/ TP A2 Al i A5 2 K A Wy ) 4 L il
[J]. P ERIFA(D 3) ,2005,35(22) ;111 -120.

[22] ARHONDITSIS G B, WINDER M, BRETT M T, et al.
Patterns and mechanisms of phytoplankton variability in
Lake Washington (USA)[J]. Water Research, 2004 ,38
(18) :4013 —4027.

[23] HUDZIK H, MUSIELAK J, URBAN SKI R. Nutrient

temperature and light stress alter phosphorus and carbon

forms in culture — grown algae [ J].

2010, 121(1) :27 - 36.

Marine Chemistry,



