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Ahstl‘aﬁt Eukarwtm mlcro-orgdmsms occur extensively in thé dquallc env1r0nment dnd, play an important role in ecological functions.” Therefore, revealing the succession of
their commumtles and/its driving factors is of great significaiiée in studymg the energy flow and material circulation of the water ecosystem. However, little research is available

on the seasonal succession-characteristics of the eukaryotic microbial community in source water reservoirs. In this study, the seasonal variation in eukaryotic community
structure afd its response to water quality factors were explored by monitoring the water quality of the Lijiahe Reservoir, using high-throughput sequencing technology and
symbiotic network analysis. The results showed that the pH of the Lijiahe Reservoir ranged from (7.49 £0.13)-(9.26 £0. 14), the lowest value of p(DO) was (7.80 =
0.33) mg+L™", and the highest value of p(NH," -N) was (0.31£0.01) mg+L™". The water quality of the Lijiahe Reservoir as a whole was in accordance with the Class
Il surface water standard. The Shannon index and the Chaol richness index of the eukaryotic microbial community during the summer were significantly higher than those in
spring and autumn. Arthropoda was the dominant category from late spring to mid-summer. The dominant species from late summer to autumn were members of Cnidaria and
Chlorophyta. Telonema sp. was the dominant genus in late spring (50.53% ) and Tetraselmis was the dominant genus in early summer (30.11%) and early autumn
(41.34% ). Junceella sp. had a high relative abundance in late summer and early and middle autumn. Bicosoeca sp., Oxytricha sp., and Tintinnidium sp., as key nodes,
were strongly and negatively correlated with other eukaryotes. Redundancy analysis (RDA) of the eukaryotic microbial population and water quality showed that the seasonal
distribution of eukaryotic microbial community structure was regulated by different water quality indexes, and there were significant differences. The results of this study will
provide a scientific foundation for understanding the dynamic changes in the structure of eukaryotic microbial communities and their response to water environments in source
water Teservoirs.

Key words: source water reservoir; eukaryotic microorganism; high-throughput sequencing; network response relationship; community seasonal succession
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Shannon FI Simpson $§ £ ¥ {8 35 76 0F 5% i) 0 N 25 5% FEAEVF 22 K 0 A% B 9 F 310, Shannon F11

PERIB B . Horh, Chaol 5 IR
BMRRBURAR, UMK TS, R IR K e 2
M EAZ M E RS 5w THEREY , AFH
LY 8 R TR, AN, b T RIAE 2
Hh Ok BT 31 18] A A 6T R B B AR M0 vE OTU
{EI MK T Chaol =& BE48 B, R WILE 2= 5K i v

Simpson FEECAY B H BT 8 H (4. 14) 110
H(0.349) , Mim# /MBS 5T 10 H (2.35)
16 H(0.056) , 7B 2= 500 K 2 B A A Y R v
ZAEMETE 6 AR 8 HiASiK, WifE 10 H B 2 HEE
/N G5 L ITR 2R G K PR B A VR T B
MEEH RN E R THEKE.

F1 TFAKEKRSHTUAEED
Table 1 ~ Variation characteristics of water quality parameters in the Lijiahe Reservoir
i H Aty One-Way
5 6 7 8 9 10 ANOVA
p(NH, -N)/mg-L~! 0.15 +£0.06 0.31 £0.01 0.12£0.02 0.17 £0.03 0.16 £0.03 0.16 +0.01 ok
p(NO; -N)/mg-L~! 2.58 £0.31 1.67 £0.18 2.03 £0.05 2.03 +£0.08 2.03 +£0.03 2.08 +£0.01 ook
p(TN)/mg-1.~! 3.09 £0.17 2.55+0.07 2.60 £0.10 2.23+0.14 2.71 +£0.19 2.29+0.10 ek
p(TP)/mg-1~! 0.06 +0.01 0.04 £0.01 0.06 £0.01 0.05 £0.00 0.11 £0.02 0.04 £0.01 ek
p(DOC)/mg-L~" 3.15+0.11 3.19+0.17 3.92+0.08 3.62 +0.08 4.92 £0.04 3.14 £0.07 ok
p(Fe)/mg-1.7! 0.01 £0.01 0.06 £0.01 0.16 £0.01 0.11 £0.01 0.01 £0.01 0.04 £0.01 ek
p(Mn)/mg-1"! 0.01 £0.01 0.02 £0.00 0.01 £0.00 0.03 £0.00 0.01 £Q700 0.02 +0.01" u
17°C 13.39£0.75  19.74£0.14  19.79+0.57  20.35+0.64 20.16 £0.04,  16.47 0.04 '-'..-45**_“
pH 8.54 +0.01 9.26+0.14 8,93 +0.04 8.30+0.20 7:49 £0.13 7.72 £0.04 S
Tur/NTU 3.93+0.84 2.40£0.35 45.76 +0.68 2.97 £0.45 4.47 =1, 17»I 25.13 £16.08 : ).-*'; i
Cond/puS+cm ™! 231.67 £0.58 231.00+2.00 ~239.67 +2.52 201.33 +1.53 228.67 0158 226.33 £0.58 O e
p(DO)/mg-L~! 11.10 £0.23 9 164/+0. 29| % 8. 18 +0.11 8.03 +£0.23 7.8«6i0.33 8.63 +£0.08 w5
p(Chl- d)/ug L7t 7.42£0.35  13.60 +O 36; 11 16 +0.90 5.57+0.34 4 5.61.+0824 ¥ 3.25+0.13 Ry
1) i e =3) @ﬁﬁi@r%ﬁ%;ﬁmﬁq: Hor P <005, “Hh PE0.01 o P <0001
- ‘l‘ !, : o o v A ! ) “'I . :
k. F2 %é’m‘lﬂjﬁﬁﬁﬁli%ﬁé%ﬁ E?ﬁ?ﬂgi‘ﬁ” ' =
; 4 Table 2 Analyili on divelsny index of eukaryoti¢ microbial commimity infthe Lijiahe Reservoir
A % | o L " 97% KL K- . _
“f" Chaol }Ei’ﬁl ¥ Sha"nnon FBE(H) Simpson 844 ( D) HER/ %
5 ‘ 517 589 (560, 635) 3,37 (3.35, 3.39) 0. 102 (0.100, 0. 104) 99
6" . 464 564 (526, 626) 3.86 (3.84, 3.88) 0.056 (0.055, 0.057) 99
7 587 674 (642, 725) 2.89 (2.87,2.91) 0.277 (0.273, 0.281) 99
8 612 738 (695, 802) 4.14 (4.11, 4.17) 0.093 (0.089, 0.098) 99
9 533 614 (584, 661) 3.65 (3.62, 3.68) 0.095 (0.092, 0.098) 99
10 517 616 (582, 669) 2.35(2.33,2.37) 0.349 (0.344,0.354) 99
1) $55 SRR R, 155 A4 7R (/M B A
2.2.2 SORHCEDIT VKT BEESSITFE R BT AR (550 X, 16

ZEGE MK ERIE ST I 1A), %o B S A IR 11K
SEREHC OTU AHXT = B HT 19 BAT R Y ik
1T Circos Z0AT. QN 1 7N, EAZ AL e A X
FETET TR A B A B ARt T LR B, B
YR B A RS T REKET. R
K5 AMX LR EAZ A Y4 Kathablepharidae F
YL BYIT] (Arthropoda) , P Z FIILE] T 54. 30%,
HIR M 48 3 7] ( Ochrophyta ) Fl Rigifilida 4351 /5 kb
10.81% 1 9.49%. B ¥) 6 A, W B 3h ¥ I']
( Arthropoda ) 4R 22 5 HEAR XS S BE L5 (23.84% ),
R s A AT 3 A ) 02 2F &1 ( Ciliophora, 25.21% )
F1 Phragmoplastophyta(17. 65% ). A W55 =B, 4 &
HUEAERE " MRS R e

PR ERMEZm 2k 7 AE, WP
(Arthropoda) ¥ R 1% H e X R # W fp G Lk 3 T
60. 81%, M #EA 8 H ZEW & 2. 83% . LB 11y
WFFE R B I sl g A s 0 e v b i B SR
KB EE ~ B0 Qe 00 T et W&
K8 FZIKZE 22 5 K 7K AR v i AL A 0 b
REASH R A T U Horp B8O B 3 2 5 B sh 1)
(Arthropoda ) AN F 2 P #1128, 111 il L 2 4 1)
(Cnidaria) , Others F12g ¥ '] ( Chlorophyta ) i A
AIPEE T2, Hort Others 7E 8 2 10 A 5 ILEH T
&, I sh 1] ( Cnidaria) ZERKZE 10 H AR 46 6
PT2(77.27% ), 43171 ( Chlorophyta) W JEAE 9 A
AT (45.79% ) . BE5E R, R s ¥ 1]
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1128 7= B B hE A . fa 6 3 )8 ( Mallomonas sp.,
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Fig. 2 Heatmap analysis of eukaryotic microbial community

compositions at the genus level based on 18S rRNA gene sequencing
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Sk 41.34%, 20.55% F120.31% .10 A Junceella
sp. XTI H EALUE D RS, ik
87.18% . HE, X T Junceella sp. TEIR KA HH 4
A CERR R A fiIE.
2.3 HETHAMNS T ERMEY BAE LR
BT BRI R BEAE R, AR
L D28 53 B ARSI 53 19 1) 2 G T 7K R AR X = B
A7 F R 40 A7 B HA T M0 EERAE YR KT
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Fig. 3 A co-occurrence network of eukaryotic microbial community based on 18S rRNA gene sequencing
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Fig. 4 A co-occurrence network of the eukaryotic microbial community and water quality parameters based on 18S rRNA gene sequencing
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Fig. 5 Redundancy analysis of the eukaryotic community
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