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Response of Phytoplankton Functional Groups to Eutrophication in Summer at

Xiaoguan Reservoir
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Abstract: In order to explore the distribution characteristics of phytoplankton functional groups, eutrophication characteristics and
response of phytoplankton functional groups to eutrophication in Xiaoguan Reservoir, phytoplankton and water samples were taken once
a week from 25" July 2014 to 27" September 2014. The results showed that there were 22 phytoplankton functional groups, groups SI ,
D,J,B,G,MP, L,,SN, X1, Y, X
dominant functional groups. Weekly dynamics of phytoplankton functional groups were: S1-—S1—S1—S1—S1—S1—S1—]/D/Sl—

s I, T and W1 were comparatively common functional groups, Wherein, S1, D and J were the
S1—S1/D. group S1 dominated over other groups, the cell abundance of S1 appeared two peaks at week 5 and week 7 respectively,
but there was a slump at week 8, and rose again at last, compared to two peaks before, the cell abundance had dropped from 10°
cells-1.™" t0 107 cells-L.™". Water flush caused by discharge gate opening artificially was the main reason. Based on the three methods
of eutrophication evaluation, the water was in moderately eutrophic and eutrophic states in Xiaoguan Reservoir in the summer of 2014.
Multivariate analysis (RDA) indicated transparency was the main factor affecting the distribution of phytoplankton functional groups,
and nutrients were no longer the limiting factor. The study suggested that phytoplankton functional groups could make a good response
to eutrophication: groups S1 and J adapted to the turbid eutrophic water bodies, D adapted to shallow turbid waters and was sensitive to
nutrient depletion. Also, common functional groups like G, X1, W1, F etc. mostly adapted to eutrophic water bodies.

Key words ; phytoplankton functional groups; redundancy analysis( RDA) ; eutrophication; response; Xiaoguan Reservoir
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Fig. 1 Sampling sites in Xiaoguan Reservoir
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Table 1 Phytoplankton functional groups and their growth strategies
W UL RERE fREEMEFEF AR
S1 Bttt Pseudanabaena sp. #1223 )& Limnothrix sp. R
] @{%E Scerfedesmus sp. ﬁ.ﬁ%&@ Pediastrum sp. B BE Actinastrum hantzschii sp. CR
25 BE¥ER Coelastrum sphaericum sp.
D FHFF#E)E Synedra sp. R
B NI SR Cyclotella sp. CR
G PUHESE R Carteria sp. ZSBRBEIE Eudorina elegans sp. CS
MPpP Wi )& Oscillatoria sp. FHE 88 Navicula sp. W5TH)E Achnanthes sp. CR
Lo )& Pyrrophyta sp. EEREEIE Chroococcus sp. S
SN UHEALEE Cylindrospermopsis sp.
X1 /NERIE & Chlorella sp. Y B JE Ankistrodesmus sp. SIE¥EJE Schroederia sp. C
Y [ )& Cryptophyta sp. CRS
Xon B FCAEE Phacotus lenticularis C
F YR Oocystis sp. BIEBER Kirchnecriella sp. (o)
W R Mougeotia sp. HIEBEE Quadrigula sp. R
W1 R Euglenophyta sp. R/CS

2.2 PRI PI LA RERE Y Bh AR AR L
KINDIRERAE SN A B ERIK S1—-S1-S1
—81—81—81—-S81—]/D/S1—S81—S81/D, FiiFThfE
KRS EE LN S1—>S1—S1—>S1—-S1—
S1—S1—]/D/S1—S1—-S1(F 3 ~4) , i FH kit
KUEAAF. MARXTF 5 E&, LS DIRERE S1, 1. D
b EERER 84.3% L . Hih B TR I AERE S1

(LRA R s 32) S 4 e B T 15 8 i
A 15.0% Z A8, KA it W35 7E 74. 4% VI -, e
HIRE] 91 1% , MLREET 1T RERE T AXAESE 8 J& i
AT AR BN 65. 1% , REBET TSI RERE D
WAES 8 JA i L, AR FE B2 13. 9% , A TF45 10
AR IR O o B8 L 35, iR B 14. 2% . IF A 1]
(& 5) A XS HERE S1 42 Fe B — & p ML A
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0. 05, R 2: 52 AN 8 3, B /INKOK PR AR AR SZ 4 i T 458
SR, SRAEHIE] TN, TP & 35 0 3408 430k 1. 785
mg-L "5 0.078 mg-L~" it T PR F— bRy
KRS B IR R AR R . BLAh, AR A
BRES R KA LS. T RFER N B
= WT 855, HIME AT 24. 83°C | HAS bt FEAH XS
BN, SD 7E 0. 500 ~0.950 m 3G 7284k, sk
PRAAR. Chla FEHH 5 /a0 10 5 8 e B, o oy (IR 3
135.3 pg- L' HAMbIE Sh A . DO fFefifi | i
P EARZE 7. 18 mg- L' Wi shii B b K. B4, EC
WA KA S, 1 pH A AR LI /)N
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Table 2 Physico-chemical parameters of water quality in Xiaoguan Reservoir

101
AL T Sl

i

biAE] SEEE i R
TN/mg-1.7! 1. 060 ~2.920 1. 680 1.190 ~3.270 1. 890
TP/mg-L ! 0.019 ~0. 120 0.072 0.027 ~0. 116 0. 084
NO; -N/mg-L~! 0.021 ~1.458 0.573 0.056 ~ 1. 347 0. 653
NO; -N/mg-1.~! 0.011 ~0. 355 0.138 0.010 ~0.328 0. 150
NH; -N/mg-L ! 0.020 ~0.792 0.311 0.013 ~0. 886 0.318
PO}~ -P/mg-1.~! 0.002 ~0.016 0. 007 0.003 ~0.014 0. 009
WT/C 22.80 ~27.50 24.73 22.40 ~27.70 24.93
EC/mS-cm ! 0.310 ~0. 436 0. 402 0.331 ~0. 447 0. 406
SD/m 0. 600 ~0. 950 0.732 0. 500 ~0. 800 0.615
DO/mg-L~! 3.960 ~11. 14 7.403 6.440 ~12. 80 7.917
pH 7. 880 ~ 8. 840 8.562 8.190 ~9. 090 8.755
Chla/pg-L"! 44.25 ~125.7 87.10 45.29 ~135.3 93.91

SKHI Chla, TP TN, SD 1 AR IR 548 37K

0.05, B 22 5 RN 38 | R L X R FE S 2R 8

FroR

SPEM RS, @/ NOK RS A BAL AR S 80T 15
FIEARPRIE TSR Rl 25 5 B FRRE
TR PE K B AT & 8 FR A6 PP I SPSS
19. 0 XFRAFE S K I G _F i i 255 8 R AR 0k 17

% J5 229387 (one-way ANOVA) , 43 F =2.23,P >

BOBCP I, A3 IR 8 407, ARG b 8
TG b A SCIA (OK ) & IR RS 2 L E, 50
< TLI( ') <60 AFEELEEFR,60 < TLI( > ) <
70 R E TR /N ROK LR A E IR SR B A
AT EREFRRE (WA ).
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Fig. 6 Weekly dynamics of the comprehensive trophic state index( TLI) in Xiaoguan Reservoir
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groups related to environmental factors
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