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S5OV A5 RIS ] 14 2B 400 e I vt -+ 35 B B i 42
TR . R . R MR . B ERIE S Y
BERRRE NI IR & it o WS INAE ) e it - 38 53 3 Al A=
YIREIE M fF(E 22 5% . Anderson “F3RP, 7EH
A5 P S A ) o 1) - SRR A TS i A= 0 o 1)
HE, YNGR 45 IR 1 22 5210, Tmparato
SEHRIE , USSR A o P2 T A
AR ZS RGeS GUE W TR 1 D RE NS5 1 Z 4 1
S /N e 3 kg/m® AKSE A R B AE )
BEXT AT RE TR S5 A sz ma U R T RE A F
MR R A, AR Z E] S SR, 8
HIER H AV IR TER BB SE . BRI,
AN TR B A5 A= 40 o B A Tk T A BRRE 7 1 AR o
ZREMERN A T B IR ABIAFSE . Kolton 2505
TS AN R I8 IRV 284k, A5 3t A M s
AN ) R DL X T AR Wy e W it fin S AN ), Hx
SEAR AV ARG BT A ) A K A BTG

R it AR A ) e Rt - TR IRV ()5
Wi, ASCIR AR AR /N, R PSS R )
FEARZE 497k (banana pesudostem biochar, BPB),
AN - S TR A R IR 25 A A2 4K, FFE A Tlumina
MiSeq/HiSeq Ml 5-F- & 3 il A= eI 0 52,
T FEARZEAE W o 0 o B HE BRI A

1 AR

1.1 R

AR Bl RV 2 e 10 IR B A
AR . AHLR 5.25 g/kg, pH 6.70, FHE T35k
R (CEC) 8.13 cmol/kg, FZLA 153.76 mg/kg,
TR 105.28 mg/kg, AW 3.67 mg/kg.
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F MR 224 W) e (BPB) & & #E I 25 2 LA =
1 400 °C T IR TR o AW AT FH 7 4K
B ARA RO B B R 4t

T3 5 A EE BPB (0. 1%. 2%. 3%,
w/WHSIRG, b4, BEESE 5 kg, BEEH
— WA, BAMEL Sk, 204, BT
W R b 2 AR %, A e 18-20 °C/26-28 °C
WI/ARES . 3 DG, BERPR -5, 5k
FASY I U)Wt FAEY), SR TR bk
PRAR R LI, KR A AR 0y IR R
MRER SRR, 4 6 WEHE . HAH R AL HE
R b AR A R AE KR ) 2 A, SRS T
—80 °C M A7, T A i V& A I A1 3% DNA $2
O 7E

2 -3 BT A RO R A R
1 BaCl,-H,SOy s il se 48 Jr vk J il it BH 5 2 46
755U SRR HI8424NEW pH {3 it 44 pH.,
1.2 DNA $#2E. ¥ #AmF

fifi F 4L 4] DNA 385 & (AR A LR
ALE) AR A, @i CTAB/SDS J5 i H#EBUAE4
LR SE 4] DNA, 3 DNA 4lifk
R & ali AL R OR[N 2H DNA, 25U DNA ] 1%
DR M BE I L DR EA TR I L 38 16S rRNA i [5] 1Y)
SCHFE O PCR AT ERER, A6 DU BT A5 & 14 4
PR 2

519 515F (5-GTGCCAGCMGCCGCGG-3')
1 806R (5'-GGACTACHVGGGTWTCTA AT-3)/"
14 16S rRNA KK, B8 3 N ELK, 7E 50 uL
R, &R FE14 0.4 pL (10 pmol/L), 5 f%5F
FRE9RiH DNA 4 uL, 20 pL PremixEx Tag (TaKaRa
Biotechnology)#l 25.2 L JoE 7K . §7 3 5544 : 94 °C
3 min, 6 MEFR; 94°C45s, 65°C £ 58°C 60 s,



FHITLE | MUEYZR, 2019, 59(7)

1365

72°C705s; 94°C45s, 58°C60s, 72°C60s,
22 AMEFR; 72 °C SEAH 10 min. 1] Wizard SV
BEIRE A PCR 414k &2 48 (Promega, San Luis Obispo,
CA,USA)4lifk PCR =¥ . 8% J5 f# F QlAquick PCR
4lifk X7 £ (QIAGEN, Hilden, Germany)4i{f, PCR
2, AT Qubit®2.0 28It (Invitrogen, USA)
Eix DNA, SRJ5f# A TruSeq DNA J& DNA FE 4
il 2535057 £ (1lumina , USA) 4 8 S L i
2100 Bioanalyzer Instruments (Agilent Technologies
Co. Ltd, USA)E SCF Fy i & i Mk, i
F KAPA Library Quantification Kits (Kapa
USA)YME . 00 5 B SC12E Y BT A
il g B e vp [ JE s AR BOR A W5 B BR
#] ¥ Illumina MiSeq -5 Fi#17
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GreenGene $¥5 AT FE . #F OTU Ak I
F Mothurm (V1.32)#47#E— 2 o F1 p 204708

M Chao 1 8B itk £ R, a%cfr%mz
Z MR Shannon-Weiner $5%5 . Good )74 55 %
TG T v R SO A R W TR b I A TR 2
Mo BT A X L4550 i Mothur (V1.32)i155, 3R
AT ZHE E RS T (PCA), R TR R 444
(WA 2.15.3)H ) FactoMineR £l ggplot2 £k i
/D I I AR B R 4R

2 ERFpH

2.1 GHIAIE L4 BPB %f 4 Bk R 5
e e, STEERRE . ZZH . 5

Jetm Rkt e AR ER, B Rk
FEMER . B 2% BPB 19 13459 A= KR
M R.(E 1),

USRS 6] L 5] BPB St - 3830 Ak 4 I 1 5 i AL,
% 2. BPB Wit LK, PR HIEA LR .
RO AR pH Fe R . TR SCA S =
W2 BPB Vs it (38 i AR . 3 P 58
Pl 1 2% BPB AL FE +FE i (3 2).

*1. BEREEVRIEESREKNZIT

Table 1. Effects of adding banana pesudostem biochar on banana seedlings growth
. Stem circumference Stem circumference Stem circumference Green level ~ Maximum Maximum leaf
Plant height/cm . .
(top)/cm (middle)/cm (below)/cm number/one leaf length/cm width/cm

CK 38.844+5.34b  3.24+0.14b 4.16+0.31b 5.26+0.42b 8.20+0.45a  27.84+1.78¢ 10.17+0.64b
1% 47.5843.33a  3.43£0.58ab 4.67+0.55a 6.41+0.97a 8.20+1.30a  30.80+1.14ab 11.48+0.91a
2% 52.08+1.40a  4.07+0.66a 5.15+0.34a 6.88+1.03a 8.60+0.55a  31.96+0.60a 12.19+0.78a
3% 47.2243.10a  3.74+0.68ab 4.91+0.23a 6.45+0.31a 9.40+0.89a  29.76+0.86b 11.93+0.69a

All values are means+SD (n=5). Different letters in the same column represent significant differences (P<0.05).
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F 2. A[ELLf BPB AR HIEAYER LR
Table 2. Soil physical-chemical parameters in substrate under different proportion of banana pesudostem biochar
to soil
Biochar addition 0 1% 2% 3%
Organic matter/(g/kg) 4.69+0.37d 8.1740.09¢ 10.01+£0.52b 12.74+0.59a
pH 6.68 7.13 7.70 7.90
CEC/(cmol/kg) 7.57+0.94d 25.46+1.66b 31.99+1.99a 20.87+1.55b
Available nitrogen/(mg/kg) 127.32+9.20a 70.88+1.67b 54.58+4.88¢ 31.73+£2.14d
Available potassium/(mg/kg) 93.45+0.96d 117.27+1.75¢ 212.87+0.18b 239.45+0.63a
Available phosphorus/(mg/kg) 3.25+0.12d 3.89+0.12¢ 6.92+0.33b 12.15+0.13a

All values are means+SD (n=5). Different letters in the same column represent significant differences (P<0.05).
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Figure 1.
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Comparison of bacterial community in different samples at phylum level.
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Figure 2. A set of bacterial communications’ DNA
rarefaction curves.
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Figure 3. The relationship of different treatments by
Venn diagrams showing numbers of shared andunique
OTUs (97% off)

communities in soil samples (three experimental, one

similarity cut of bacterial

control).

4 ALY - S S BT B R 217331 SRR
(AW B RE L3 28R 52767,0% BPB HH:
59031 MEEH0). FEESIN BPB FUAERAN BPB £
Z [A] FAE OTU WY~V X85, AW o HE Bl (1% 2%
BPB)I#) OTU = im5(K 3)-

2.4 RINAFIELH BPB XHAR BR8240 B BE VX 10
22|

1% BPB AL 3 £ 511 2% BPB &b 3 4¢3 5 i
BT 40.32%F0 33.59%%HE Jr 2= . AN TR BETS 1
BPB Ui AR SR AR L (1% 2%) (K] 4)

*3. EMBRINFRESHEEIEEZSHEEE
Table 3. Summary of diversity indices in bacterial
communities obtained from pyrosequencing
Analyzed Observed Estimated Good’s
BPB read OTUs Shannon OTUs coverage
(Chaol)
0 59031 2006 8.659 2483.955  0.977
1% 65760 2278 9.397 2954.621  0.973
2% 38384 2164 8.936 2550.104  0.975
3% 54156 1755 8.277 1926.694  0.984
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Figure 4.  Principal component analysis of the

bacteria community.
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Effects of banana pseudostem biochar on bacterial abundance
and community structure in rhizosphere soil

Mingyuan Wang'", Shizhen Hou', Tao Dong?, Minyu Zhang', Jianfu Liu', Zhizhou Xu'

" Horticultural Department, Huagiao University, Xiamen 361021, Fujian Province, China

? Institute of Fruit Tree Research, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, Guangdong Province, China

Abstract: [Objective] To study the effect of banana pseudostem biochar on soil microorganisms in banana
rhizosphere, we added the biochar into soil. [Methods] We mixed banana pseudostem biochar (BPB) with soil
uniformly at the mass ratio of 0, 1%, 2% and 3%. Banana rhizosphere soil was separated after 3 months of pot
culture. The bacterial community structure and abundance in rhizosphere soil were characterized by 16S rRNA high
throughput sequencing. [Results] Increasing BPB application could increase soil organic matter, available
potassium, available phosphorus contents and increase soil pH value, but decrease available nitrogen concentration.
In total 2278 OTUs were obtained from 1% BPB samples, showing the greatest diversity of bacterial communities.
When 3% BPB was applied to the soil, the relative abundance of Bacteroidates, Verrucomicrobia and Firmicutes
increased significantly, whereas that of Actinobacteria, Acidobacteria and Gemmatimonade decreased significantly.
Principal component analysis showed that soil bacterial communities were similar between 1% BPB and 2% BPB
treated samples. [Conclusion] We changed the bacterial abundance and community structure in rhizosphere soil by
applying different proportion of BPB, and the change in high proportion of BPB was more obvious.

Keywords: bacterial community, banana pseudostem biochar, different proportions, high throughput sequencing
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