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Fig. 1 Shifts in the proportions of dominate bacteriophankton at
phylum level
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220.10%, JEREBR TH10.12% 358 110.29%, fiffh
RV ] HH0.01% W & 1N %20.02%, 2F S 1] i
0.29% i3 FAK 520.14%, R HEAATTFH0.020% 3%
BN Z20.037%.  F34b, Hil AT AN 184 112K, il
FE R 2204128, B #9i0 #1128 4 Candidate_
division_TM7F10C31, AHXJ & 5371 250.014% 1
0.007%.
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£%220.68% (P<0.05), Cyanobacteria_norank.
Comamonadaceae unclassified. Pirellula. Z1%F
W&+ Xanthomonadales uncultured254L 3 1A
X = BEARAL 7 5 AN 0 35 (P>0.05) o

100 - =g Others
1 MNG7 norank
= Xanthomonadales uncultured
80 L mm Polynucleobacter ™
mm Saprospiraceae uncultured
&1 Pirellula

h cl clade

500-29 marine_group

m Comamonadaceae unclassified

v ,\\\>\>> 5 CL500-
40 C b nk
/ Slylgggct?(frﬁ”lgarg?lgfal unclassified
7a Synechococcus

60 |

20

FHREBEE Relative abundance (%)

0
it FH i

ijﬁ%fa

Before liming After liming

K2 Jg@sK-r A an i A A
Fig. 2 The various proportions of dominate bacteriophankton at
genus level
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Fig. 3 The proportions of bacteriophankton >60% at genus level
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PEE B (Microcystis). 5T HEAH O 1) J8 AL FE A
AR TIE R J& (Nitrospira) R A AL 5.0 3 BH(Vitroso-
monadaceae uncultured). o, FHiRE 8RN 22 1)
FHR = FES B 25 BRI, 7300 H10.48% PR IR £20.42% A1
H10.04 1% 1% 420.0074% .. A0 155 B J8 AR 6 =
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0.047%. J3 SCAT T JEAHXS 328 H10.73% . 2% PR 2
0.49%(P<0.05).
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Chao 1). ShannonZ F¥-VE45 £ F1 Simpsonti £ 73l
Jj409. 411, 3.95810.074, Jifi FH A= A7 2K S5 53 59 491
503 4.09F10.055 Jitl 1 A= A7 2K J It I V7 it 4 1A 11
Yy FhF 5 FE(ACEAMIChao 1) ShannonZ #1454k
WS, HSimponRHUE # FFK(P<0.05).
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), fERE D RENIE RIS . FRIEBYE 40
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Tab. 1 The effects of quicklime on the bacteriophankton

W

J&Genus Before  After
liming Liming
Acetobacteraceae-unclassified - +

Alpinimonas -
BSV26norank —

Blvii28 wastewater-sludge group -
Bosea -
Candidate_division_TM7-norank -
Candidatus _Competibacter -
Chitinophaga -
Clostridiaceae-unclassified -
Desulfarculaceae-uncultured -
Devosia -

Emticicia -
Clostridiaceae-unclassified -
Flavobacterium -
KI89A_clade_norank -
LD-RB-34_norank -
Methylotenera -
OC31norank —
PRDO01a011B -
Porphyrobacter -
Pseudomonas -
Rhodocyclaceae-unclassified -
Ruminococcaceae-unclassified -
Sandaracinus -
Shinella -

Vogesella -

Truepera —

SM1A02 -
SPOTSOCTO00m83-norank -
Reyranella -
Rheinheimera -
PRDO01a011B -
OMO60(NORS5) clade -
OC31_norank -
Methylotenera -
KI89A-clade-norank -
LD-RB-34-norank

T S e S e e S S e T T S S e e S S

Acinetobacter + -
Meiothermus + -
Prosthecomicrobium + -
TA18-norank + —
Rickettsiales-unclassified + -

i RORZJRIE B P AL < RO IZ B TE LI
SR

Note: “+”denotes presence of the genus in the environ-
ment;“—"denotes absence of the genus in the environment
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Tab.2 The diversity index of bacterioplankon communities

Pii-F = AR BACE

Pyl =F & 4R $iChao 1

s . o

F¥ f Samples Species richness Species richness SS}?:IIEI(:);IE(%X Sslg’lnps S;ﬁgjz(
index ACE index Chao-1 P

Jiti FHl Hif Before 409+11° 411£10° 3.95+0.03" 0.074+0.009°

i 1 J5 After 491+19° 503+13" 4.09+0.05" 0.055+0.008"

E: [RIBVAN R R bR 7 BEVR R A 2 35 22 572(P<0.05)

Note: Significant differences were marked with different superscript letters in the same column (P<0.05)
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AR ER 2" i UK T . &
SRR A TR 5 S O v S 1 LN, A S A T 2 K
O, k2w E s a N . ASLIIE AR
N30 7 B A AL A0 BRI 03 S, 5 A P
(Pseudomonas fluorescens)~ FAR AT B (Flavobac-
terium columnare). MM (Aderomonas so-
bria). V&K M (Aderomonas hydrophila) UL )
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AT RE A £ It 3 PR U R TP BT o L AR 0N T AR A A
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BRI AT RN A AR SR 5% B S 1
FEO = B AR AT T RIS, 3R W A2 A K i
I PRI AR 3 B BRARR, LA 55 S 2 S R P i A
52 Bl — s P, AEE T A A K I Tt B A 1) 4 T
AR TF E DT
3.2 MERERARERFNEZIFARES SN
T L HHIE

ZREER UL VPN T AE M BETR 2 FEVE I 2
JrEP L 2R B A A S AR AR IR AR A A
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FHChao 1)FIShannon % ¥ M H5 £ 2 2 4¢ =, H.Sim-
psondit BUE 2 A, 28 B A= 40 At i it % v v i
I B 1) 22 K PR AN BE S e, R 40 TR A U A A B
InAS e o L J5UIR AT e A A A it S it I K
pHEFERAL TR b = 2R ARk, B 22 V7 3 4l T P 2 3 it
BIE I AERKAAE, R3E T Z AT R A K R PR 4 v
R AT, ALK b i 3= 5 e, (H R
A IR fr ik — k. 546, A Kt
FH it 5 7K rh 43 AR B 45 5800 B2 203, v RE 2
LA G0 v 5 g TSI AT R I FH AR 1 Ji A
2, X ] A E K SR RO PR PR A 4

FEHH KA T A AL F . BRI E D
FHRES! . MiSeqil 55 F & 2E ML 2 BEVE IR 45
MRS TT I 23R T T REMIE N T A AT, 28 T4
B16S rRNAKE PRI 7 B0 BE8 7™ A2 7 1 YR 55 B K
F e B, A SR BRI e WL P A
AT T AT A= At F A 5 7K A3 Ui 40 P
oV 45 KRN 22 FEPE AR A, AN ARSI 30O 3502 i 4 7T
FEOOT = FE R 22 53, 76— SE A0 F FE A/ 8 /K |
AW 2] — e 7= S O AT AL T S A AE
So AR T GRIS A AR A A A J5 1RFE, 4
S N2 34 58 W W A A it FH i S D A TR v RN
IR A, T R U REL ) RV Ui B 0 1) 52 i, 4
I T KRS DIREREAR AL . 4, FRAETB
KT BRI, Bt FH AR AR AT A 45 H A
B o AR AR, RERhIE R4 15
AR, IE TR A A KIC G 22 i 1 ) i 4%
P, BLEAS RIS SRR AR 2 75 5] R 17
I B HE VR S5 R

4 Z5ip

(1)K 3T 16S rRNA [ /& 38 5l P 5 AR 20 0
T AR R PR I R FH 1 RS 3 T 4 R
LRI Z A 22 5. 25 oK, 20 mg/L2E
FIRAJE, I YE 0 A R s S (ACE A
Chao 1)F1Shannon# #- V415 £ {0 % 42 =, H.Simpson
FaB R BRR(P<0.05) . IX R W T A4 KA e T
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EFFECTS OF QUICKLIME APPLICATION ON COMMUNITY STRUCTURE AND
DIVERSITY OF BACTERIOPLANKTON IN INTENSIVE CULTURE PONDS

TAO Ling"*’, LI Xiao-Li’, ZHU Jian-Qiang, LI Gu’ and LI Rong’

(1. Engineering Research Center on Ecology of Wetland and Agricultural Use, Ministry of Education, Yangtze University, Jingzhou
434025, China; 2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China,
3. Freshwater Aquaculture Collaborative Innovation Center of Hubei Province, Wuhan 430070, China)

Abstract: The current study investigated the effects of quicklime on community structure and diversity of bac-
terioplankton in intensive culture ponds using the 16S rRNA based high-throughput sequencing technology. The do-
minant bacterioplankton at both the phylum and genus level did not change by quicklime, but their abundance were sig-
nificantly changed. The relative abundance of Cyanobacteria, Bacteroidetes and Proteobacteria decreased significantly
from 53.80% to 47.57%, 7.00% to 5.24% and 19.72% to 17.60% respectively, whereas the relative abundance of Actin-
obacteria and Planctomycetes increased significantly from 6.76% to 13.47% and 8.24% to 11.10% respectively. Simi-
larly, at genus level, the relative abundance of Mycobacterium and Planktothrix decreased significantly from 0.73% to
0.49% and 0.041% to 0.0074% respectively. Quicklime application remarkably increased the species richness of bac-
terioplankton communities in terms of ACE and Chao 1 index as well as Shannon index and decreased the Simpon in-
dex (P<0.05). The results provide mechanisms on the water remediation and disease prevention of quicklime applica-
tion and valuable insight into improved and more comprehensive management of liming in intensive culture ponds.
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