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(0.2~2 pm) , ¥ 60 7 B A% A W) A 5 A% A2 W) (Legendre
etal,2001). HTHALE K& LI EAEEY, Bk
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YA 2 wm BUR B AL 170 A2 ) (Davis et al, 1985) .
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TFHEAEY) BRI AR E 2 A R
RS, (BRI HiRE K2, RKES RS T
& EEWWIR A . THAREH, EAREFIRE
A 7K 35k H, R A2 /N T 20 wm PRV HE ) A7 A8 IR A% 4.
DRTHEZASFIB S . BT EEFIEY EA R
T RUAT C R 2 P S e R, R B LA R SR
T JEAZ A 4y, ] LTk AE 24 2 35 A AR 7= T (L,
1994); e & AE KA ZS R g 23 BRI E Y o1
R I 0 A2 77 0 5 3 FE RS GO HE R A% JR) (Worden,
2006; Jardillier et al, 2010).

WIARNIK B SV 2 1R KK AE N sl T 4778
AN E S 7, SRR EM R E ALK, IR
TR IEE TR 2 FEVERS R XK AES R
Gi 1B W T ReIE I fE FE . RAEIE RN = 5P (1980) &
g5 7 BRI 20 S R IF U L s AR S0, KN
HZ MRS KR E EFRWE TG THERS
(2019)HF 78 IR 5 75 Fe L8 /K S i 0 A VR i AR ) %
FEPE S KR & 8 TR B U b . [ Ah =238 I
TEAS [F] 7K 5T A5 G R B IR0 30 A, 3 D 3 400 % 7 e
T ()4 B nT LA S BUR I EY) 2 FE PRI AN R 1
$F4E(Unni & Pawar, 2000; Lessmann et al, 2003). H
A 0 TV H R v /KB 20 wm LA R AS [R] R 2%
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T e A8 H 20 wm 1 5 285 3 U8 I Ul SR BB VR, PR A A
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AT = U 98 (R A3 Nano R BAZF WA
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Fig.1 Location of sampling sites on Daye Lake (a) and Zhupo Lake (b)
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K F 2R ) CTAB v HEAT ¥ it DNA U HEHL, $2
H i 0 3 B W g P R JAVE AL I A i DNAA 2 Ui
. P f# B Tlumina HiSeq 2500 PE250 *F- & . il
J¥ 51 A8 34 A% A ) 18S rRNA V4 1] 48 [X ()38
F 51 %) TAReuk454FWD1 (5° -CCAGCASCYGCGG-
TAATTCC-3" ) fil TAReukREV3 (5 —ACTTTC-
GTTCTTGATYRA-3")(Stoeck et al, 2010), 1 A B
KEEZ124 380 bp. BRI+ LA, i FH 51 P — Rk
& T B
1.3 IHHHXEZEPCR
1.3.1 18S rRNA V4 AJ 4% [X A5 iR b4 2 FH H A%
A18S rRNA VAR X il H 51 ¥ F-574(5"-GCG-
GTAATTCCAGCTCCAA-3") 1 R-952: (5’ -TTG-
GCAAATGCTTTCGC-3") YT SFF b FE R ELAS 21 1)
DNA 47 PCR ¥ 38 Jf: [l fic 45 ¥, J5 (Hadziavdic et al,

2014), % £ 5 pGEM-T Easy Vector #i{4(Beijing Pro-
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TG TR, D AR E SR B R R BE SR . 0 SR T
D FPASFHTER I BE , T SR ook DU 4
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DU A0 5E R AE BURL T RE I B2 IS, HEAT 5 A4 5 A
FEAL TR, A5 FH AN [R)9R B A6 55 140 O WL A D AR AR g AT 52
i} % )% %2 & PCR.  HY 1~35 i ¥4 [ {E (Cycle thresh-
old, CO 5 TR 5 VLA (1) B e EhRAE M 22 . 5K
36 3 #2 K H SYBR Green 44k}, [ b 4% 14 4 50C .
2 min,95°C.2 min,95C.15 5,60C 1 min CREW 15
FOx40. R LT 95T 15 5,60C 1 min,
TEIR— K1 0.3°C:95C 15 5. VA AT 2K 22380 11
PRFRRLZEAT i DNA DU [R5 B2 S At AT Al
SIS 3 AT
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Fig.2 Alpha diversity index for each plankton group
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structure in Daye Lake and Zhupo Lake

B RFE SRR it S LI 9 M4 S 73 9 P K 73
SC o Ho P8R UKL O8I A HEAT R3S, R W AR L
FAZ PRI ) B SRR/ RE A T 5 BT A 7Kk 8
IS RIS [ 2 5 i e A 0 20 P 11 B B TR 3K 5 i

FE R

Ab KAG 1 13 5 SR A 3l 62 ) Nano R 2% A% V5 &

IR W R 2L R S AR FE SRR I 55 AT 13 5 SRR
RE 1K) Pico WL 2 A7 B i (1 — Bk, 0 oK3A W 5 5ok
Ff 3t 7 1) Nano 7 ¢ A% I Ui £ 400 i W e 2 e e =
5 HBARAFAE R X BRI 22 5 . PCoA 73 #T 45
27 5RO 45



A3 B 1

o
3

82

2022 4F 1 H

e
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BT 18S rRNA V4 1] AR X 57 3R A5 (1) 2 45—
FEVE TR b B AR X 2 FE , M 35 F 18S rRNA V4 1] 48
DX (RS 94 )6 5 B PCR U 7] BASR 159 5 — Ff il b 4
B AL IR R A . BRI R A A
— 58 [ iR 22 , (5 A] ) vy 8 = I R S0 A5 B 1 4 R
FEXT = B 25 AT Y10 B00IE . 4a X} i A T 1S
B #1285 - y=—5.1977x+ 64.382 (R% =0.9981) .

K 45 BB oR (B 4-a) , K W Y Pico AT Na-
no KL % B0 A% I Ui A2 1) 48 5k 3= B 3 il Ry B v ATIR
2 HOH A% U AR ) e et = B AR R R K T A
T 5 T E AR =F B 20 B s B R, R — 340 1 5
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SIHF 2 % 78 B PCR BT I 31 (1) B0 A% 75 W 2B ) 1 4
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Fig.4 Comparison of absolute abundance (a) and relative abundance (b) of eukaryotic plankton

in Daye Lake and Zhupo Lake
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F1 148 Fr OTU . Wy 7K 48P R 2 A OTU 323 #ir,
R OTU Fh 28 # & & £ (1 9 K6l Pico RL2 , 1
Fi 4 OTU M 2K % H /> 19 8 4 38 Nano K2, K
TBTIREA 1) OTU Ui i T AR S . 2R B L
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Fig.5 Relative abundance of eukaryotic plankton at the phylum level in Daye Lake and Zhupo Lake
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Eukaryotic Nanoplankton and Picoplankton Diversity
in Daye Lake and Zhupo Lake

ZHANG Man'?, YU Jia-jun'?, SUN Li-1i"?, XU Yue-xin'?, LI Yun-tao?, HOU Jian-jun'?
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2. National Demonstration Center for Experimental Biology Education,
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Abstract: In this study, we explored the diversity of eukaryotic nanoplankton (5—20 pwm) and eukaryotic
picoplankton (<5 pwm) in Daye Lake and Zhupo Lake, aiming to explore the effect of eukaryotic plankton
on eutrophication and provide guidance for evaluating the two lakes. In April 2017, water samples were
collected at 6 sampling sites on Daye Lake and 3 sampling sites on Zhupo Lake. Conventional survey
methods for plankton, along with high—throughput sequencing technology, real—time fluorescence quanti-
tative PCR and statistical methods were used to analyze the samples. The relative abundance of eukaryotic
picoplankton in Daye Lake was highest for Cryptophyta, accounting for 28% of the total Operational
Taxonomic Unit (OTU), and the relative abundance of eukaryotic nanoplankton was highest in Ciliophora
(19% of total OTU) and Chlorophyta (18%). In Zhupo Lake, the relative abundance of eukaryotic pico-
plankton was highest in Ciliophora (23%) and Apicomplexa (23%), and the relative abundance of some
eukaryotic nanoplankton was highest in Bacillariophyta (33%). There was a significant difference in the
diversity of eukaryotic plankton of both cell sizes between Daye Lake and Zhupo Lake, and the diversity
of eukaryotic plankton in Daye Lake was higher than in Zhupo Lake. In Daye Lake, the diversity of
eukaryotic picoplankton was higher than that of the eukaryotic nanoplankton, and no significant difference
was detected in the diversity of the two types of eukaryotic plankton in Zhupo Lake. The eukaryotic
picoplankton species in Daye Lake were most abundant and the biodiversity was also higher. Compared
with the cell size of eukaryotic plankton, differences in the water environment appear to be more important
for eukaryotic plankton biodiversity.

Key words: eukaryotic plankton; cell size; biodiversity; Daye Lake; Zhupo Lake



