£ miBd (e EmRARES
B 71 RS =R

%%, AV, Muhammad Khashi u Rahman, Xiaojun Kang, &g, =R E
Thomas Pommier, FE#N|, F

P | S A =S 2 T 7 =
HH Je 775 ﬁﬁ%*ﬁ% Y5225
HEE— K=
B AR R 22 T A 2 B

. WILEY

Xue Jin, Yang Bai, Muhammad Khashi u Rahman, Xiaojun Kang, Kai Pan, Fengzhi Wu, et al. 2022. Biochar

stimulates tomato roots to recruit a bacterial assemblage contributing to disease resistance against Fusarium wilt.
IMeta e37. https://doi.org/10.1002/imt2.37



https://doi.org/10.1002/imt2.1
http://www.imeta.science/

Other sources

At{nosphere
~10'-10°m3

.t ) | T T T B T T B
SU8010 5.0kV 9.0mm x5.00k SE(UL) 1/15/2021 12:57 10.0um

Leaf area
~106-107 cm

% Soil
~106-102 -1
19=13g Root endosphere

O
\ ~10*-108g~'
Rhizosphere

~105-109g"' — 3

Bulgarelli et al, Annu. Rev. Plant Biol

. 2013.

Healthy holobiont

=
8 <
CRY FOR oS3
HELP 5o
=2
w
'.o .4. —
> OO
g P -

Rolli et al, Environ. Microbiol. 2021.



/ Pot experiment

| Control
1

'

Rhizosphere soils A

e
A A

Autoclave

~J

|

| @

Transplanting rhizosphere
microbiome experiment

Keep alive

|
/ \V7 )]
L L
\| gt~ 2

gl

Sterile Control Alive Control

2

—~~

»

IS

(g plant™)
°© 2 N @ & o

(g plant™)

Plant dry biomass 3
N

Plant dry biomass

o

0]
o

8
Ho | -

Ho

ARFKEEI, mtFEPE
AN 1% B9 2 49 7% ] I {E 2 7
AR H3
B RRIFHEEREFE.

D
o
D
o

N

o
N
o

SFILITE SN

N
o

N
o
Disease severity (%)

Disease severity (%)

A A

a o
o wo

L L

»
(3}

-
o

FOL abundance
(log,, copies g soil)

@ w A oo O
2t 2 & S o

FOL abundance

(log,, copies g™ soil)

w
(3

w
o

Sterile Biochar Alive Biochar

Q
%

-




(A) Vil

_______

i @ Biochar ! \@ { V<

"""""

AN gl AN gl
g\f P 2 WV

Pot experiment

/A ‘c“‘
'C:’j A\ } @ s““

/Rhizosphere soils A

A A

Autoclave

Keep alive

ransplanting rhizosphere

(%

microbiome experiment

Sterile Control Alive Control

A A

Autoclave Keep alive

' }
NL gL

o, N\\“;,\ @ é\ Q\_%“d ﬁ /@‘
il

i ‘j

Sterile Biochar Alive Biochar

(B

FOL abunadance
(log,, copies g soil)

Plant dry biomass ™~

Disease severity (%)

(g plant™)

s > B i

0]
o

*%*

(o2}
o

N
o

N
o

5.5
*
5.0
4.5]
4.0]
35
3.0l
© 0
P °

(7]
g_41¢c C
o % 31
>,—
o Q
okt
C N
Y 11
o
0
gwja a
A —te _L
2 60- b
2 c
8 401
)
© 20-
)
K]
(| 0 . .
5.51
gl
S 5.01
883 C
& o 4.51
T
S5 .9 4.0
|8
1 © 3.5
O 2
L 8304l ||
~ \@\ Qré‘ ,\@ \\fz}‘
N N
\ Sterile Alive

J

REFEHBEIELN, R
PR EMAEEYRIRE ST
ERMIEPRET (EH.




(A, 25001 (B) (C) s or— : —
- *k : . Enriched: 15 OTUs
'6 2,250 . 3
0.1 ~ R ; OTU1633 -
B 2,000 ~ % 251 " & f (Pseudomonas sp.)
S 1750 % & Y tt g ue
a1 N = 4 S ot e ey
Q : : O ISR A LR
8 1,500] = Biochar | 5 0.0 s {E;M.e 4!
x 65, o~ 001 e ; i z
L o -
< O Control * P-2.5
= 6.04 o O
8 5.5 9 50
c 2 = J -
g 0.1 .
@ 5.0 Depleted: 25 OTUs
O @ : " v =7.54, v Y v
oo™ -0.1 0.0 0.1 4 6 8 10
0,
(D) PCo 1 (32.11%) Average abundance (log,(CPM))
25 5
[RA (%) | = | =
|+ 0.05! S 4
oTU1633 | ! <
204 (Pseudomonas sp.) 1. 0100 x 3
| | 1
215 e 1.00 L 24
| 1 3
g (@ 590 = 1
| (@]
104 0. ’
© @
0(\ O
5 . I
B e - K T £ W AR S R R KW, )
0 @ 0 @ @ % Ry & A A %
A & @ i & & & «©
g F&& & & Sl & o° & & <
@ @ @ @ O N o O & < °
Q ) © ¥ > I &S &
Q & S S v & X
& & & 5 & R
R ¢S Q o

T BMREEHAE

& Yo%
HEARMZHEE. R,
T R EREERE
OTU1633myHEXTEE.

Sl




(A)
o TP32 (96.01%)

P. frederiksbergensis NR 028906
TP9 (95.21%)

94 100[ P. avellanae MT703877

TP12 (95.48%)
67 100| P. protegens MT505104
TP4 (96.29%)
P azotoformans MN594835

ogr TP21 (95.49%)

Pseudomonas sp. MN515078

92 TP53 (96.28%)

100 ! Pseudomonas sp. KY689942

P. putida LC507960
100 || TP32 (96.81%)
631 TP2 (96.81%)

TP27 (100%)

100 |_|—TP8 (98.14%)
0'p. aeruginosa MK532017

1<

—_—
0.0050

79

(

=

Disease severity (%)

Plant dry biomas
(g plant™)

o
2

N
=

N
b

0

£

i

©) hos Tz '
:?: a 201 ilControI E a
b T :.$§2L7 : I
. 151 | B TP27+FOL |
45 BB 2 M B TP27 B2 ]
: g HENER. FSEYS
e RO
I 20
101
9 C
O(’\é 3 QO &Q(L xQO\/ °
i

3 Time after challenging with FOL (h)
0\

el




(B)
*%
o 6
=
o
o
2
n 4
(2]
| ®
=
=)
- i 5]
o N 5
N\ =
£
o 0-
< 7.5
(@) *%
Z 70
TE
& 6.51
()
n 2 6.0
- ® T
o N O 3 59
S o N
AN 5.0
: al
Biochar - >
------------------------ NI
@ Biochar § TP27 & X

........................

(C)

Cell density (log,, CFU mlI™")

Biofilm formation (OD,,,)

o
o)

**

o o o o
2 b & > .

-
(&)

o o —
o o o

PRKEER, EL/RBHER—MIENE

YRt T £ 5 — M A TP27 A 4R
E.

FN:NES

FHAKERA, EVRLERS T EMRR
DI XTTP27 By 4L 15 R A {2 2 4 ¥ AR 2 X

HIREAT




®\/ /) T

1
a Root exudates |
1

X %& ' § PGPR
= :J FOL

— 1. &Yxigsa T BMRERHEVHBNNRE .
disease resistance *[l] %IJ T %fﬁ*ﬁ%ﬁ% .

Priming in plants

 “\ﬁ%§ _____ “““““ 2. BEMEMANMKINEERSEYRIES
| foe ) EEESTEEOENEX.
D

Xue Jin, Yang Bai, Muhammad Khashi u Rahman, Xiaojun Kang, Kai Pan, Fengzhi Wu, et al. 2022. Biochar
stimulates tomato roots to recruit a bacterial assemblage contributing to disease resistance against Fusarium wilt.

iMeta e37. https://doi.org/10.1002/imt2.37



https://doi.org/10.1002/imt2.1

iMeta: B4 A S EIINR 4 & sfumﬂﬂan |MetaQ§me!rkEXm

ISSN: 2770-5986
sssssssssssssss

WILEY

“iMeta” ZHESL . P70 AR TUEE A (L *‘Aﬂ%‘—ﬁéﬁﬂﬁ&ﬂ’]ﬁﬁ%ﬁﬂlﬁﬂ% £ g5 B PR B A D Pl
X BOTHR R =485 TARR ZEFBURIEE. BNERARREMAR. IEMGRAMN e A EZERNAF
WEMBMNENERF LR, BIRRRRFIL0%(F > LRSPMALEX, MTIHESENIUTR. —IEE
. BRITE. SERZE. FI3ERLMREE. SO0 BANEREREESF., 2022025 1IFRX AT

Iﬁ:\http://www.imeta.science @ office@imeta.science
H FR4t: https://onlinelibrary.wiley.com/journal/2770596x

¥ 5 https://mc.manuscriptcentral.com/imeta iMeta



http://www.imeta.science/
https://onlinelibrary.wiley.com/journal/2770596x
https://mc.manuscriptcentral.com/imeta
mailto:office@imeta.science
https://mp.weixin.qq.com/s/Ws4td7ZoRIWviUwdZs_ueg

