32
ﬁé‘b ;’; %H @t&J T b (D

/IR JNMENTSCIENCE
PAik: http://www.aes.org.cn

A MR IR AL D R S S R U Hh AR AR AR 5 M RS e
BADURL, BRil%k, JHIE, BRLOT, ZEMH%

FIHASL:
RADURL, Wit %%, SRS, 5. A=W e SIS IS F7 P8 M S TG U8 Hh A A= MU e S5 A 2 R[], Al PR RL 2441, 2021, 40(12):
2770-27178.

TEZR R BE View online: https:/doi.org/10.11654/jaes.2021-0434

FETT BRI HAB S

Articles you may be interested in

BEALA A T LS CAIE 25 B A E MV 2

ZEP, 2K R, RREE, ARG, AT
LV FREE B4R 2020, 39(12): 2743-2751 hitps://doi.org/10.11654/jaes.2020-0637

P AU DXBRE T SR FRAIIE AR PR Wit v 25 K 5
Braram, UL, GRIEE, 25T, BREOHE, S, 1450
IR 24 2020, 39(7): 1594-1604  https://doi.org/10.11654/jaes.2020-0157

TR YR IR B I o7 S A B I B R M S A W v 4 A i R 2

5, P, OGS, HisE
AV FRERL244R. 2015(6): 1187-1195  https://doi.org/10.11654/jaes.2015.06.024

AN TR IR A R R X A R P 3 - SR R A A e
Vil Sy, 25 Mg, B4 AE, B e, =8 %
LAV IABIRL24 4] 2019, 38(6): 1256-1264  https://doi.org/10.11654/jaes.2018—1594

DU A= ) 50 b - SRR R S5 AL A )

R ST, AR, 7 i, TR, 253, R, 5k
el FREERLE 2240 2019, 38(2): 394-404  https:/doi.org/10.11654/jaes.2018-0966

KHEMIG AT, REEZFIRER

Jo


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-0434
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0637
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0157
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2015.06.024
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1594
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0966

2021,40(12): 2770-2778 xR W F OB R F F R 20214F 12 H

® Journal of Agro-Environment Science @&

BADURL, RIS, RO, 45 . A=W 5 UL S0 X 35 G803 IS e v ol A 0 e A5 40 B s ). A0l PREE R 27412, 2021, 40(12)
2770-2778.

ZHAO H Y, CHEN P Y, TANG X Z, et al. Effects of in—situ biochar amendment on the microbial community structure of sediments in
aquaculture ponds[J]. Journal of Agro—Environment Science, 2021, 40(12) : 2770-2778.

FEisRLE 0SID

A W7 R LA N X 5w R itk i i e R
ey bRy alinkAl

AL, BB, BRI, RO, AR
(1. FHRRFVE R IR S S IRE 2 E e, [ 2013065 2. FifFR2#4Ke, FifE 201306)

OB NRA T RIS SR Bk R 45
PRS0, SR P o 0 5 O %, A T AR SRR T L
TS A S 1), FRFE SR P U R I AR AL R AE . 45 2R
R WS I/NZZ FE R A 0 e 6 52 BR8], Simpson Z2AF 1445 %X
e TS 4655 42 d 0 B (0.16) <>
Shannon #5445 Chaol #5X LL S OTU %72 Ab e 1 AR 2
BORLEE, BT 42 d IR AR B IR BB R AR, FRAEIE T2
AL T RO A 3 A T A X T R R AR R AR TR AT SO
(Proteobacteria) FliL £k i 1] ( Actinobacteria ) 14 A X =F & @
F W, M R A B T (Acidobacteria) 1 ¢ 25 T 7] PR PANS

(Chloroflexi) B4 A8 %f =5 B R AI% o Heatmap & e, 52 B0 AR AR L1 45 R, B Ardenticatenales . % BRI B B & (Gemmatimonadaceae)
bacteriap25 FAREIRFT B (Rokubacteriales ) (AT = B2 B0 1 A3 s BEAR A, DH9E R, FREE R TR B /N 225 A= 9 i
AT LABCE A D T S0, A B TRV th 2 30 05 I A DTS e W e e B o

KEEIR  FRIHNCYE s AW s W s BETR 454

FESES X714 XEFEEE:A  XEHS:1672-2043(2021)12-2770-09  doi:10.11654/jaes.2021-0434

3% THRELL R/

FRE5 cmiBE& R

Effects of in—situ biochar amendment on the microbial community structure of sediments in aquaculture

ponds

ZHAO Hanyin', CHEN Panyi', TANG Xinzhe*, CHEN Yiqin', LI Juanying"

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. East Shanghai High School,
Shanghai 201306, China)

Abstract: To understand the impact of in—situ biochar addition on the microbial community structure of sediments in aquaculture ponds,
the microbial structure of the sediments was analyzed during in—situ remediation with biochar, using high—throughput sequencing
technology. The results showed that the Simpson diversity index first decreased and then gradually increased during the experiment with
wheat straw biochar amendment. And the index reached its lowest (0.16) at 42 days. Similar variations were also observed in the Shannon

index, Chaol index and OTU number. The relative abundance of the dominant bacteria at the phylum level varied in the sediments. The
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relative abundance of Proteobacteria and Actinobacteria increased significantly, while the relative abundance of Acidobacteria and

Chloroflexi decreased. A heatmap chart also showed that the relative abundance of Ardenticatenales, Gemmatimonadaceae, bacteriap25, and

Rokubacteriales decreased after first increasing, which was consistent with the previous results. Therefore, adding wheat straw biochar to the

sediments is beneficial to the growth and the development of microorganisms and changes the community structure.

Keywords : aquaculture sediment; biochar; microorganism; community structure
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Table 1 Detection limits and recoveries of PAHs in sediment

(dry weight)

PAHs % R Detection limits/(ng-g™) [F5 3% Recovery/%
NAP 1.89 62.23
ANY 2.12 73.09
ANA 1.30 78.53
FLU 1.43 89.18
PHE 0.63 86.65
ANT 1.61 79.90
FLA 2.70 83.77
PYR 0.85 88.49
CHR 3.75 105.08
BaA 2.61 98.33
BbF 2.19 83.41
BkF 1.71 93.65
BaP 1.69 76.78
DBA 0.37 87.93
IPY 0.51 113.26
BPE 1.40 63.21
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F2 FEMERE(FRE)H PAHsBIRE (ng-g")
Table 2 Concentration of PAHs in aquaculture sediment

(dry weight) (ng-g™)

PAHs #J¥ Concentration
NAP 12.05+0.67
ANY 40.02+8.57
FLU 111.67+5.12
ANA nd
PHE 55.3020.44
ANT 2.56+0.06
FLT 46.78+1.21
PYR 59.7820.11
CHR 9.43+1.03
BaA 26.8320.77
BbF 23.72+0.33
BkF nd
BaP 9.52+1.62
DBA nd
IPY nd
BPF nd

SPAHs 396.68+3.50

x3 NEBFEMROERELMER

Table 3 Physical-chemical properties of wheat straw biochar

BET/ JUE T2 A Element composition/%
(m*-g™) C H 0 N S

pH

10.24 20.78 62.88 1.08 16.10 13.86 6.08

FIHB AR F B SRR R B
2.1.2 /N REFTEE W) R W AR

TE5 pm 7 HEAE A 43 L B8 (SEM) T WM /N A2
A e (K1) R T AR 2 0k /) 4l /NBoks, B
HARETCHIN LIRS o X Se LR ZE #4 AT R il
A HR AL T 22 A 2 M T R AT B BT, AT A
FITFHAERKD, LY mmvE(R3), TR SRR
B pHL, T HR P B 3555 P P - 39 2% 12 T o) 3 4 B A
K Gy F R, AT S R/ NERTFAEY
petits T IR e A B TR Ie A Wi B K

VEGA3 TESCAI

SEM HV: 10.0 kV WD: 5.06 mm

SEM MAG: 10.0 kx  View field: 27.7 pym 5 pm
Det: SE BI: 10.00 IAC of SJTU

B 1 INEFEFFEWIR SEM B

Figure 1 SEM for wheat straw biochar
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Figure 2 The flowers diagram with OTU in sediment after adding

wheat straw biochar
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Table 4 The Alpha diversity of microbial communities in sediment

SEARERT ] SEH 4 Biochar XJHEZH Control
Sampling time/d Simpson Shannon Chaol Simpson Shannon Chaol

1 0.22+0.01 1.95+0.23 52.37+4.32 0.23+0.03 2.23+0.17 51.33+1.33
7 0.18+0.017 2.09+0.17* 46.16+2.78* 0.24+0.01 2.130.37 45.50+2.78
14 0.19+0.027 2.04+0.28* 45.86+3.56% 0.22+0.02 2.02+0.17 47.98+5.07
21 0.18+0.03* 2.20+0.46 69.95+2.447% 0.23+0.02 2.20+0.25 42.82+3.74
28 0.18+0.02% 2.1720.11% 52.42+5.89%% 0.22+0.01 2.04+0.16 43.33+3.29
42 0.16+0.02% 2.34+0.31% 51.46+4.43% 0.24+0.02 2.02+0.21 41.59+2.94
56 0.17+0.01% 2.20+0.35% 46.50+4.31% 0.24+0.03 2.07+0.18 40.13+3.48
84 0.20+0.01% 2.11+0.13% 44.33+5.62% 0.25+0.01 1.96+0.22 38.49+2.69
112 0.21+0.02% 2.02+0.19% 50.86:+5.49% 0.26+0.01 1.84+0.19 43.11+4.43
140 0.25+0.01 1.90+0.22 44.53+3.77 0.25+0.02 1.84+0.14 39.26+5.01
168 0.24+0.02% 1.79+0.18 39.23+3.94 0.28+0.01 1.72+0.20 36.75+3.53

T2 #3RIR SR 2H 5 0 R 8] 22 57 3 (P<0.05) 3 %378 SE B 4H 55 X6 R ZH ) 22 5 W 2 (P<0.01) .

Note : *indicates statistical significance compared biochar with control at P<0.05, **indicates statistical significance compared biochar with control at

P<0.01.
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Figure 3 The composition and abundance of bacterium at the phylum level of group
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Figure 4 Concentrations of XPAHs in sediment and changes of pH after biochar treatment in sediment
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Figure 5 The clustering heatmap of bacterial genus relative abundance in sediment under different amendment time
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