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Abstract: Photosynthetic picoeukaryotes( PPEs) are major primary producers in lakes, due to their small size, high surface-to-vol-
ume ratio and high carbon-specific rate of carbon uptake. However, their diversity is poorly understood in freshwater ecosystems.
PPEs community structure of Lake Baiyangdian was investigated in the May 2017, to explore their spatial distribution features and
their relationship with environmental factors. The results based on flow cytometric analysis showed that the average abundances of
PPEs were 7.59x10* cells/ml, and showed a peak at a certain nutrient level. Regression analysis showed that the abundance of
PPEs was affected by total dissoloved phosphorus( TDP) and TN/TP in the lake regions with mesotrophic states, but was related to
salinity in the lake regions with eutrophic states. The sequencing results indicated that PPEs were mainly dominated by Chloro-
phyceae, Bacillariophyceae, Coscinodiscophyceae and Chrysophyceae. At finer level, PPEs community structure was different in
the lake regions with two trophic states. Scenedesmaceae, Paraphysomona sp., Haptophyceae and Dinophyceae were prevalent in

mesotrophic lake regions, whereas, Haematococcaceae, Chrysophycea sp. and Chromulinale sp. were dominant in eutrophic lake
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regions. Bioenv analysis results revealed that PPEs community structure was mainly related to those environmental factors, inclu-
ding total dissoloved nitrogen, TDP, TN/TP, nitrate nitrogen and dissoloved oxygen. PPEs structure seemed to be a good ecologi-
cal indicator for the trophic states of lakes.
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KBE(D) GREE(T) FMEREE(DO) (B (SAL) (pH AR [ HL 7 (ORP) 8. 47 [0l SE 46 = W KA, 1T T
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TSI, = S TSI(i)/n (4)
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Fig.1 Distribution of the sampling sites in Lake Baiyangdian
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Fig.2 PCA analysis diagram of main environmental factors in Lake Baiyangdian
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Fig.3 PPEs abundance in different sampling
sites of Lake Baiyangdian

WIE] 18 -4 OTUs, (5 BF¥FURCAD 9.64% . 117 i of Ko 0 510 3 b BefIE 0 PPEs ST0EEE £ 35 1 649
( Dinophyceae) . % #i##: 24X ( Haptophyceae ) . fif: il #: 4% ( Dictyochophyceae ) | #% ¥ 35 44 ( Synurophyceae ) Z¢. 4k
LEIEAN (16 OTUs) ALk (4 OTUs) g5 8 OTUs (R 27% B2 e AT samk TRt 50% B P51



1564 J. Lake Sci.(#38#3) ,2019,31(6)

3 2 PIRRE FRIRAS T B A i T A A 1 T A0 [l U R

Tab.2 Stepwise regression model of PPEs abundance under two trophic states

Standardized Model
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R anaples Coefficients ! Adjusted R? P
SR sy -5.487 0.012 0.973 0.002
TDP 1.319 13.408 0.001
TN/TP 0.721 7.329 0.005
WHER W -4.086 0.009 0.795 0.004
SAL 0.91 4.923 0.004
OTUs Shannon Simpson
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Fig.4 OTU numbers and diversity indexes in mesotrophic and eutrophic lake regions in Lake Baiyangdian
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ERPEAN AN MU A 34 ( Chlorodendrophyceae ) | fit: 3 49 FI 5k BN ( Trebouxiophyceae ) 45, X =F BE7E 1
E B E SRR E AT X IC B2 5 (B 5) AHAETARSFHKOF 1 (OTU JKOF) |, v 2 12 55 W) W
TE IR T, 20 0 LI B (Scenedesmaceae ) ) OTUs Jy 3, MIAE & & 77 KF-rh U 2 P20
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OTUs, Hrfr OTU419 X071 Paraphysomona sp. 3= B iy 5 L & & IR /KT Hh R 21 14 A4 3849 OTUs,
FH DL OTU32 Chrysophycea sp. 1 OTU464 Chromulinale sp. Jg {3 fh. W0 iEFEE A A OTUL11 Thalassiosira
pseudonana 188 B FE K EEEH S, 1 OTU98 Stephanodiscus hantzschii WAE W& F7 K- rh AT £ B 05,
IV VE R A ) E AR (B 6).

2.5 B EZEHEEANEMERFHXER
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ILEIRRE T 72.7% 1) PPEs $EVF AL (B 7) . AHX 5B 32 KM 7, 8 32 R A K 38045 5067 (8] 1)
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Tab.3 Taxonomic composition of OTUs retrieved from flow cytometry sorted samples collected in Lake Baiyangdian

ok OTU % FFIIL
GRHED] SR 16 6971
N 1 404
T4 2 199
FLpRiEE 7 729
AZEN 1 1801
AR EEZSE (AST) TE#EI] FETELN 12 3627
R P N 4 8615
WA 3 1300
EHN 18 2805
Tk H i 2R 1 57
R 1 250
IEEHEA 1 380
AT FH R4 5 1094
TEHERET] firh 22 3 4R 1 854
Bt 73 29086
WK
m HA
B £ 22
S A AN
H# i
= =
= O R
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Fig.5 The main class composition of PPEs under two trophic states in Lake Baiyangdian
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EIRFH 5 g B B TR EGA R T 66 L |

FIPEVEA R SRR PPEs 400 4= 3 I 2 AE M 25 5] 10 3 X SR B F2 0 4] PPEs MUHFR 4L/ i A
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Fig.6 The major OTUs composition with significant difference under two trophic states in Lake Baiyangdian
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ANTF) TE FIPEUE B IR K AL R B 56 A PPEs OTUs, 8 327K 3 36 A, HE 5 77 /K4l Shannon Z 4145 %
BEE T HEFRKE(P <0.05) , 3X T RER P AR TE & 8 TR KA rh g 77K i 8 77 $h 38 80 2200081, i
A B BALE T (40 pH ORP [ ) WAFLER 35 24 5% , AT HEXT PPEs i ZREMEFR B0 A 52

ASHIFGE e L 1 T A RIS S IS R B R e, D ORISR, 3X 5 e AT T E ) L AR B ) A1 74
A 4 SR — 52 AE OTU JKF |, PPEs BEVE 45 M 76 11 PR T AR [ 7E FRR A RO 1X 25 500 . S v,
g FROK BB LIS ERNY OTUs Sy 3=, it & & TRk R i U 2 LA IR} Chlorogonium J& ¥ OTUs Jyfl
PR AN, ThEFK L E DL OTU419( Paraphysomona sp.) F & f i, T AE B & 55 K E/K A& OTU32
( Chrysophycea sp.) il OTU464 ( Chromulinale sp.) AR, HEAk, FUPEGE 8 FR K0T — 28 F BERL i 1 26
T AN, B 5 % B AR ORI i A 0 L R SRR 37 97 A 0 ) 2 v o R R )7
BENRZEIRAEE TR WA Y b BRI oK AR S5 P R IZ2ERY , HRTHGES + LR, 648 Hymenom-
onas roseola . Prymnesium Chrysochromulina %™ Chrysochromulina J& 1) C. parva 1F 2k % 90 =E i &5 H 3%
WAATE T HE FRIRZ K P AN, 3L C. parva BER@ WARE FRAZZSAL. S350, tig ST v B S 9 A X
FoBE W TR E IR AT (P<0.05) A OCHF I AL 3R W] PP 358 40 LA B M S AN A 38 R RS AR A KO- o T i 5
R R A KA FRAR A A AR AT A AR A

Bioenv 73 #7145 FeRWIXS FIVEVE PPEs HF 9% 2H 5075 1h i B 3 fic = 1 MR 45 R 740 5 2 TDNTDP [ TN/TP
NO;-N DO, W5 F=E A2 S BUDETE PPEs B 4 iU (b i FZER 2 IR, i 5 R 2R R 45 1 —
BT B SIS A R TR A 2L SRR R B SRR S IR I A T I, FE AR
PPEs (FFE rh, BEAGEXTHIATE S URERE A PR EOR AL 2, OF 5 = WAL A 45 &, IR R PPEs
Hia MR A A ) SR I R

4 ZEig

1) HRAEE FRAEE, R TERT LA o B FR T S TR IS RS X, e S AR B 2 B T 1.73%
10°~1.73%10° cells/ml, 75475 FK 8, 42 B 58 FREhvik B S AE MG 76 B8 FK B, R 530 S E AR .

2) FPETE I A S B TR S M 7 o R RV E B R K AP AE B35 22 5, s 9 K 32 S Ry i 4]
Bl Paraphysomona sp. . 7E Il ¥ 4N A0 H B4, & E FF K 8 3 28 B Ol 40 B3R 3 Bl Chrysophycea sp. |
Chromulinale sp.. [F I B A% B BB A 30HE 7/~ K IE FR RS
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