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BEVE 5 I F B9 TUAY 53 M7 (redundancy  analysis,
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TE 35~40 d B R EE 1 RIE B FF, 40 d ZJ5 — H4EHF
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Fig. 1 Changes in water quality parameters in saline-alkaline aquaculture ponds
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Fig. 2 Composition of phylum of bacterioplankton in all samples of saline-alkaline aquaculture ponds
Phyla with less than 1% abundance were merged into others.
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Fig. 3 Comparison of the relative abundance of bacterioplankton on phylum level in saline-alkaline

aquaculture ponds at different time points

* stands for significant difference (P<0.05), ** stands for extremely significant difference (P<0.01).
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Fig.4 The composition of bacterioplankton on phylum level
in saline-alkaline aquaculture ponds at different time points
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Fig. 5 Comparison of the relative abundance of bacterioplankton on genus level in saline-alkaline

aquaculture ponds at different time points
* stands for significant difference (P<0.05), ** stands for extremely significant difference (P<0.01).
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Fig. 6 The composition of bacterioplankton on genus level in saline-alkaline aquaculture ponds at different time points



946 o K e R 2 H31%
stress: 0.155, R=0.9592, P=0.001
035 ; 6-
030 2 . b
025} : ) — _
020} : elo  mEOT oo
H ® 20 g —
0.15| : Cie
' ® 30 g4 T
0.10} : 40 ED T
& 005} e ©50 £%
= Rt . 60 G w3
=] /A £%
~0.10} A %82t
~0.15} / ; @ 2 E
020} : O& 1y
-0.25} '
-030} : 0 10 20 30 40 50 60
-035y FEFEATE]/d culture days
NMDS1
2000
0.5 d P=0.0315
C *
= —
%204 P=0.0517 . B 1500 *
_s'_g ~ o~ *%
g2 g5 T
£203 * 50
g% %1000 |
@ 2 29 T
25 BB
i—.s 021 % £
=8 %.&c" 500
o
3 Zou T L ©
0 0

0 10 20 30 4IO 50 6IO
FRFEITE]/d culture days

20 30 4IO 50 6IO
FEFER A/ culture days

0 10

B 7 TR E R 454 NMDS 4347 (a) . Shannon $#5%(b). Simpson #5%1(c)F Chao F5%%(d)
* RN 22 R B3 (P<0.05), **FR 22 54 3 (P<0.01).
Fig. 7 NMDS analysis of bacterioplankton community (a), Shannon index of OTU level (b), Simpson index of
OTU level (c¢) and Chao index of OTU level (d) * stands for significant difference(P<0.05), ** stands for
extremely significant difference P<0.01.

B I VS 454 22 57 18 35 (R=0.9592, P=0.0010).

o ZAEPEFRBU WLAE R A G
R 100 8 SR X s el ot ot R S A b SE VRN o
Z M E$8 %L Shannon . Simpson Fl1 Chao 5%t 1 7
IHE(E 7o, 7c Fl 7d). 1Y Chao $84UAE1E b 2 1E
2] 6] 2% 5 (P<0.05), 40 d ) Shannon $5%%(3.825+
0.1869)#1 Chao 15 £ (1166+123.5)#x 1, Simpson f&
#1(0.0843+0.02599) A%, UERH 40 d ()75 e 240 B R
&RV o
2.4 REETFREDH

X7 AR RS OTU KV 40 B RIS 4T 00
RO HT(RDA), WAL TR B B R BE 5 B T2
(] 5 28 o R b T A by 35 v o e 4 TR Y 57.13%1
A S5 T P A I R R AR R (R 8), JKIR(WT,

R*=0.372, P<0.05) . 4 % (NH;-N, R*-=0.716,
P<0.01), TWA4ASA(NO-N, R?=0.779, P<0.01)., iy
A A (NO3-N, R*=0.272, P>0.05) . & & (TN,
R*=0.302, P<0.05). i ¥ B (POF -P, R’=0.597,
P<0.01). MBE(TP, R*=0.667, P<0.01). pH (R’=
0.294, P<0.05)FI5% ¥ (ALK, R*=0.075, P>0.05). %
S A ORI A1, AN IABE B R 5 1t 5 77 Ui 200 o
V& Z IR TE 235 AH OGP (P<0.05), AN [m] 37 48 B
B TR A AR B I R B R X 4y, Hil 0 d
10 d, V3 20 BRI -5 KR RIRRRE S OE R OC,
M5 8 SR Ehfe b5 Fl pH 2 TUAHOE; M 20 dFFLR, 7%
Ui 2 R TS T R 5 A5 MR NS AR BT
FRApH 2 IEAHSE; J5H150 d f160 d, 77 IiF 40 B RE
5 7K R 2 A OC



5 8 1] REET A PLANTES SRR BB K I7 G b I P T 0 R 7 AL AL R il 947
160 o0 FEAHFTK R R AN T TSR AR 5 BLIR K FR Y
| ° 620 PIEAUR LA, FHIR BRI, 0T T
| 6 S R 7K B I L 373 5 AR ) 356
sol. 8% FER KT |, AU b & G T (4

Q
S
o

RDA2 (15.81%)

3
/
\'\
x

T

Z
oz

—100

L L L L |
~100 —80 —60 —40 —20 0
RDAI (41.32%)

20 40 60 80 100 120

Bl 8 EhHEK F5 5 b U VU A TR VR
FREE 7 RDA 4347

Fig. 8 RDA analysis between bacterioplankton community
and environmental factors in saline-alkaline aquaculture ponds
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Dynamic changes of bacterioplankton communities in Litopenaeus
vannamei farming pond using saline-alkaline water
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Abstract: The use of saline-alkaline water for aquaculture has become a notable method for the comprehensive
utilization of water and land resources in saline-alkaline soil. Litopenaeus vannamei is an important species in
saline-alkaline aquaculture. The microbial community in water plays an important role in aquaculture processes.
However, the dynamic changes of bacterioplankton throughout the entire process in shrimp farming ponds in
saline-alkaline soil should be investigated to reveal the microbiota characteristics. In the present study, 16S rRNA
high-throughput sequencing technology and Illumina MiSeq sequencing platforms were used to analyze the
bacterioplankton in the water samples from saline-alkaline L. vannamei aquaculture ponds in the Hetao Plain of
Inner Mongolia. Forty-three phyla and 1004 bacterial genera were detected in samples collected at seven time
points. Firmicutes (33.82%), Proteobacteria (25.82%), Cyanobacteria (17.36%), and Actinobacteria (17.36%) were
the phyla with more than 10% abundance and they showed significant differences between different samples. At
the genus level, the dominant genera were Exiguobacterium, Psychrobacter, and Cyanobium_PCC-6307 and their
abundance were significantly different among all groups. Exiguobacterium were enriched during the early and
middle stage (0-30 d, 19.57%-55.17%), with less relative abundance during the later stage (40-60 d,
13.32%—-24.84%). Psychrobacter was less abundant on Day 0, Day 10, and Day 40 (0.07%—0.53%); however, its
relative abundance increased notably on Day 50 (49.21%). Cyanobium PCC-6307 showed an increase in
abundance on Day 40, with small fluctuations in the remaining samples (3.87%—13.12%). Planococcus had the
highest relative abundance in the water before the release of shrimp (9.68%) and decreased during the later culture
stage. Massilia and Chryseobacterium were specifically enriched only on Day 30. Cyanobacteria could be
considered as the major threat in inland saline-alkaline water aquaculture, with a low abundance of Vibrio.
Exiguobacterium and Psychrobacter can be considered as the chief probiotics in the water source and
saline-alkaline pond because of their ability to inhibit the bloom of Cyanobacteria. Unique bacterioplankton
communities were formed in different aquaculture stages, with water temperature and nitrogen and phosphorus
nutrients driving the succession of bacterioplankton communities.

Key words: inland saline-alkaline aquaculture; saline-alkaline water; Litopenaeus vannamei; bacterioplankton;
high-throughput sequencing; Hetao Plain of Inner Mongolia
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