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Research on Soil Bacteria Under the Impact of Sealed CO, Leakage by High-

throughput Sequencing Technology

TIAN Di'*, MA Xin®, LI Yu-e’, ZHA Liang-song', WU Yang’, ZOU Xiao-xia’, LIU Shuang'”

(1. College of Territorial Resources and Tourism, Anhui Normal University, Wuhu 241003, China; 2. Key Laboratory of Agro-
Environment and Climate Change, Ministry of Agriculture, Institute of Environment and Sustainable Development in Agriculture,
Chinese Academy of Agricultural Sciences, Beijing 100081, China; 3. China Meteorological Administration Engineering Consulting
Center, Beijing 100081, China)

Abstract: Carbon dioxide Capture and Storage has provided a new option for mitigating global anthropogenic CO, emission with its
unique advantages. However, there is a risk of the sealed CO, leakage, bringing a serious threat to the ecology system. It is widely
known that soil microorganisms are closely related to soil health, while the study on the impact of sequestered CO, leakage on soil
microorganisms is quite deficient. In this study, the leakage scenarios of sealed CO, were constructed and the 16S rRNA genes of soil
bacteria were sequenced by Illumina high-throughput sequencing technology on Miseq platform, and related biological analysis was
conducted to explore the changes of soil bacterial abundance, diversity and structure. There were 486 645 reads for 43 017 OTUs of 15
soil samples and the results of biological analysis showed that there were differences in the abundance, diversity and community
structure of soil bacterial community under different CO, leakage scenarios while the abundance and diversity of the bacterial community
declined with the amplification of CO, leakage quantity and leakage time, and some bacteria species became the dominant bacteria
species in the bacteria community, therefore the increase of Acidobacteria species would be a biological indicator for the impact of
sealed CO, leakage on soil ecology system.
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Fig. 1 Plans for the testing site
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Fig. 3 Rarefaction curves of OTUs clustered at 97 %

sequence identity across different soil samples
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Table 1 Reads of the observed soil bacteria OTUs
REA K R s REA K 10 ~20 ecm )2 CO, KB HIIFE0.5% ~1% Z
Y1 24100 2v1 42677 3yl 35848 @], H 30 ~40 em +JZ CO, RF/ 400 =T 10 ~20
g 221‘ ‘;zz ;g ;z ;Zz zg ig 402 em 12 CO, WEEL; 4% CO, MwiE = T, 4%
. 77
YA, S X el atingdl \
Y4 24244 2Y4 34599 3v4 36051 Co, 1¢$§J3‘gﬂ(ﬁ:$ﬁ<@ﬁ’]ﬂﬂﬂﬁ\]iﬂ¥ﬂ 5% %L’*H
Y5 27 405 2Y5 40109 35 34318 NI O, IRF A BORW T B, a3k 2 s, CO,

Fi B Hh & (rarefaction curve ) & BHAE/EE A (19 B
FEREE. WA BRI R 3 th Al LU 15 AR
iR e e ) 7122, Re 6 L0 A A S i s e - 3¢
FEAR AR v, AR AR 2. A AR
PS5 RIEEL (good’s coverage) TR TEAHLLEE A 0. 95
MIZPE TS, 13 OTUs Wi 1 3P 87.46% ~
93.23% (A B, MUE N 0.97 BIAAFT, 11

LR/ TR L L) TN T 7o 8 S 5 e o N N = S
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BEKREBEANAEFTMN, % CO, MlwE =~ L1
pH {H3 BT X IR (P <0.01) , ISR 1L (£
2). G500 5K, 3 pH (HAE B KA K TN
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S, R pH AETE R R ST AR A K5I
+ 8¢ pH {54 B EF, 0 pH EAMIK T 5 5 (H.

®2 BBEXIEpHENMAERRELE O, BRSBHENL/ %

Table 2 Soil pH and O, concentration changes of different soil layers in maize potting experiment/ %

b BB i) 30 ~40 em/10 ~20 em +J2 +HE 0, MBI E( -4 pH (H)
(H-H) CK G500 G1000 G1500 (2000
09-18 20.4+0.1/20.9£0.0  20.6+0.3/20.9+0.0  20.4+0.1/20.7+0.1  20.3+0.2/20.9 +0.1  20.3 £0.2/20.9 +0.0
(7.4) (7.2) (7.5) (7.2) (7.3)
09-19 19.3 £0.5/19 0.3 15.6£0.5/18.0 0.6  12.4%1.4/15.9+1.4 7.3 +1.5/13.5£2.5 6.5+1.1/12.1 1.3
(7.4) (6.4) (6.7) (6.7) (6.4)
0926 18.4£0.3/18.2+0.0  14.0+0.2/16.0+0.1  10.120.7/14.0+0.3  9.0+1.1/14.1+0.0 9.1+0.6/12.9 £0.0
(7.6) (7.2) (7.0) (6.7) (6.3)
10-06 17.4£0.0/17.6 0.1 12.120.6/14.7+0.3 8.3 1.2/12.1£1.2 8.2+0.9/12.2 +0.8 4.9+1.6/7.9+2.6
(6.7) (6.5) (6.8) (6.7) (6.4)
10-17 17.2£0.0/17.120.0  13.0£0.1/15.5+0.0 9.1 +0.1/13.3 +0. 1 7.9 +£0.8/13.5 0.1 6.4+0.5/11.7 £0.0
) (6.6) (6.2) (6.3) (6.3) (6.3)
10.25 17.7+0.0/17.7 £0.1  10.5£0.2/12.3 0.7  4.6£1.6/7.3 2.0 2.5+0.2/5.6 +0.5 1.7+0.5/3.5+1. 4
(7.6) (7.2) (7.1) (7.1) (7.1)

2.3 HIRANEREE F R E MR

FIHT Alpha Z2FEVE B 1 3E P 40 HE TS O 2

JEMZHENE. 2% LIEREAR N F & E AR Chaol | ¥

SJFEHREL ACE FZHEAEHE %L Simpson/Shannon M1



4100 I

i

B 34 %

3 iR,

LR R I, T1-T2 BHE] B, 45 - 3EkE A
A = B R RS Chaol U = B RBUONIE KAy 4
P FWITE FKRAFHTT, 25 A3 b 1 40 T 1) Py
B IR £ T2-T3 AR B, X e HIEAN £
JEFEEL Chaol RUENEA TF%,2Y2-3Y2, 2Y4-3Y4 th
Chaol ${H4 K ,3Y3 1 Chaol BUE W KT Y3,
fH2Y5-3Y5 1 Chaol ZU{HKIER/N, R EKAET
Je 3, TR A TR A Fh £ RT BB L AR I e A e
500 ~1500 g-(m*-d) ~"i@ & AY CO, kI 7T HEAE o
THEME PR RN AT, A LN
P AN ARG £ 2 000 g+ (m®-d) ~HE A
CO, Mt R B 24 150 20 4 s 0 A K 3kl 4 3 4
[ES-1E PN AN S

ACE F8 807216 7R G500 ~ G1500 55 F 4%
BRI AE T, H G2000 1 5 F AN RE
VRIS BT B IR R R, X R A2 000 g+ (m®+d) ™!
() CO, THIRTE 5 T - 59 20 B THE 74 v 7 S 20 1 b 3
REBGF AEREVE DRI E I AR A LA
KEE AP A b 2z 2 0 EE 2k 3
R E AL T e S RN BEE E RN
A O H X s i 12 000 g+ (m®-d) 3 1)
CO, M AL 25 i - e 4 i = & B, i HLadk Al
fiE Ry FELE PR [ AP ) A K S B A (A
SETE R A LR

Simpson Fl Shannon #§5UE 7~ , T KA FHI X
HE - BN B TR 2R R B T, T CO, it 52 i
N AN 2R T BRI 3

R3 BATEERDAREEEMSHFEEL
Table 3 OTUs’ abundance and diversity of 15 soil samples

FEAS Chaol F5%k ACE #8%k Simpson Eicp i Shannon 54§
Y1 17 442. 10 30 615. 31 0. 005 26 7.063
2Y1 18 770. 12 30438. 15 0.003 14 7. 147
3Y1 17 720. 37 27 516. 66 0.003 81 7.157
Y2 16 132. 31 28 542. 96 0.002 75 7.337
2Y2 17 678.71 28 469. 14 0. 003 54 7.1272
3Y2 18 245. 00 29 456. 63 0.002 92 7.227
Y3 14 434. 47 23 528.09 0.004 43 6. 961
2Y3 17 568. 5 29 593. 39 0. 004 77 6.786
3Y3 17 216.72 27 467. 36 0. 002 64 7.249
Y4 16 122. 61 27 118.72 0.003 12 7.197
2Y4 15787.27 25345.55 0.003 55 7. 064
3Y4 19 129. 16 33 064. 58 0. 004 29 6. 965
Y5 19 855. 81 36 404. 72 0. 004 32 7.099
2Y5 20 109. 31 33081.49 0. 004 67 7.033
3Y5 16 925.01 28 462.3 0. 003 86 7.076

2.4 TIEANGEAN R AR AL

TR 41 R AU S AR FE T 1] ( Proteobacteria ) |
L FF B 1 ( Bacteroidetes ). MR #F H [
( Acidobacteria) | FUZ B[] ( Actinobacteria) | JEEBETH
["] ( Actinobacteria) . P& & I'] ( Verrucomicrobia ) .
TF 818 ] ( Planctomycetes ) 55 % #F , T84 B S A1 £
& (B 4). B E R E 0 AL 2o IR
PIFFEETT . BRAT AT RI B TR [ TR S A 1 S 4 vy v
FHXS 2 A

B 5 B[] () 28 A, - S 200 TR A 5 v 2 TR A
PO o2 SR G WO S U e 2P | A S I 5
FEORE = BE S TS R, R AT REAR X = BEAS IR
PR TR AHXT 3 FE AN B 7 CO, MR, 2%
CO, M1 5t T LA ] UM BT AR A 1A
I T2 B A = B2 TS BH 2 AR Ak AR T 1D 4 o A X

JE LTt B CO, kiR ] A9 E 4 | 45 4b 2 4 HE 4
FAX R AR, G500 ~ G1500 1 5 F 14578
TEGE T TH B AR 2 B 4k SE T, 3 G2000 15 T+
BRIE ) 4 AR 32 BE T R 5 G500 ~ G1000 5 5t
N HERRAT A D AN B AR X S B R R, T G1500 ~
G2000 1% 56 & T HERR AT AR 5 Tt

XFH CO, AL BRI 5 1 A0 RS 1 DL A
T, RIS 26T B A B A e A0 P DL 3 B I Ry - AR IR TR
+ AP (CK) ABIEHE + BRAFEE (G500) , BIE TR +
PIFFEE (G1000) AL + SUFFE (G1500) , 25 1A
+ BT (G2000). REGZE AT 5 41403 + e 20 B
PRI R 0 AR B+ AT B8, TR TR + PLAF
B ARIE B + IR, ASE T + BRAT B, AR TE 1R + BRAT
P, G1500 1 G2000 16 5 T, Z2IE B 1], BTl 1 4H
BRVE AR S AN 649% L L.
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Fig. 4 Changes in relative abundance of soil bacteria species
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HAE CO, ki XA H A 84 28 R 40 5% i 1 A= )
Ui
2.5 N[ AbFE A S AN B RETE ) 1) 6 R

XF 45 HHEREA P AT A b (B S) L 4

PCA -P1 vs P2
0.50

® Y3TI

FEEAr2 (58.33%)

-0.20

=0.30 |~

=040

-0.50 L1 | | 1 L | L !
-0.25-0.20 -0.15 -0.10 -0.05 0 005 0.10 0.15 020 025

F A (59.31%)
B 5 AEBESENETEMAFEE PCA 2

Fig. 5 PCA analysis of soil bacterial community

of different disposed soil
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F1 G1000 35X 3 Flvid 5 T 40 B HL AT AH X — B0k,
G1500 Fl1 G2000 38 41 T #F V% HA AT — b 5
HIE G & Z A ER RS, RIS 2R
T HEREAR A HEA TR R T (B 6) , HEARH] 2R
LR Z R : G500 F1 G1000 Ab 34 1 47 410 18 5 % B 5
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WSRO R,

3 itig

IZIRE RS A s R B AR TE CCS it
X AR PR AT ST P B s L X AR R oK
HEATANIE] CO, WM 5 ALl 25 5Lk 30+ e 1A
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ATRELE T, NIBE R CO, W b Tk 2 43 P b
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G FRITHHT, KLY o, M S 2 3T co,
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