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Yaping Liu, Yuta Ise, Hideto Takami, Rieko Urakawa, Ryunosuke Tateno, Atsushi Toyoda, Nobuhito Ohte, et al. 2025.

Soil pH modulates microbial nitrogen allocation in soil via compositional and metabolic shifts across forests in Japan.
iMetaOmics 2: €70054. https://doi.org/10.1002/1mo02.70054
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How is N allocation in forest soil—whether NH,* is released or immobilized— regulated by the microbial community?

'"('6\~;)§ Soil pH regulates N allocation via taxonomic composition constraints
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Bacterial abundance
Variation explained: 72.27%

(A)
Soil N content *
MAT *
Soil pH
Soil type
Soil C-to-N ratio *
MAP *

Vegetation *

0 10 20 30
Increase in MSE (%)
(B)
Fungal abundance
Variation explained: 54.41%

Soil N content *
Soil C-to-N ratio *
MAP *
Soil pH *
MAT e
Vegetation
Soil type

0 5 10 15 20

(©) Increase in MSE (%)

1e+12 Fungl R ). 34 0.00
1e+11 R
1e+10

Abundance

1e+09
1e+08

Soil N content (%)

#ZBR2: Tt HEFETIENR

E

E Compositional dissimilarity

Compositional dissimilarity

3

Composition (NMDS1)

Bacterial taxonomic composition
Variation explained: 61.72%

— Soil pH

— Soil C-to-N ratio
— MAT

— Soil C content

1.001

0l — Vegetation

Soil type
MAP

0.00

0.00 0.25 0.50 0.75 1.00
Predictor dissimilarity

Fungal taxonomic composition
Variation explained: 38.01%

1.001
— Soil pH
7/~ — Geographic dist.
0.751 — MAT
| — Vegetation
0.50 — Soil C-to-N ratio
MAP
0.257 — Soil C content
Soil type
0.00

0.00 0.25 0.50 0.75 1.00
Predictor dissimilarity

Geographic dist.

ol TIRME YR E

Bacterial taxonomic richness

(G) Variation explained: 81.35%
Soil pH *
Soil C-to-N ratio b~
MAP *
MAT *
Soil N content »
Soil type .
Vegetation ] "
0 10 20 30
Increase in MSE (%)
(H)
Fungal taxonomic richness
Variation explained: 49.33%
Soil pH *
MAT *
Soil C-to-N ratio *
MAP »
Soil type *
Soil N content *
Vegetation *
0 10 20 30
() Increase in MSE (%)
12000
?
£ 8000
i
o
4000
o T

4 5 6 7 8
Soil pH



HR3: FEIEF. TIEFIESHEDE RN BRI BRI

(A)
Pedogenic factors Climate Soil type Vegetation Climate Soil type Vegetation
Soil habitat properties Soil pH SOM Soil pH
/ mm e

: : Abundance Composition Composition Richness
Microb

SRRRICHIE Bacteria Bacteria Fungi Bacteria and Fungi

0.4\0M 0.45 0.38
-0.26
N-cycling Rate N allocation N-cycling gene richness Rate N allocation
GOF: 0.55 GOF: 0.40

=
9
S

z -~ 7 ;
= oil N content o
5 4 > N Soil pH c 271 Soil pH
o (%) D 9] b=
'8 3 1.25 g 8 7
IS 1.00 & 7 0
[0} ' c o
© 1 0.50 S 5 5 o 5
m b - —
0.25 B 21
£0 8 4 5 21
O © 9
ol 2 z - : . Z
L 0e+00 1e+11 2e+11 3e+11 4e+11 -2 -1 0 1 3000 4000 5000 6000

N

Bacterial abundance (copies/g-soil) MDS1 (Bacteria) Richness (Bacteria)



R4 ﬁ'ﬁi%ﬁ%ﬂﬂﬁ\“ RHR1

) Vegetation: Broadleaved forests

Climate Soil type

0.78 -0.59
SOM Soil pH

0.30N0.76
0.76/ ON 0

Abundance Composition Composition
Bacteria Bacteria Fungi

0.55\

Rate N allocation

GOF: 0.60

(C) Soil type: Andosol forests

Climate Vegetation

0.25 -0.4

SOM Soil pH

g
0.54 0.22_—55> 0.69

Abundance Composition Composition

Bacteria Bacteria Fungi

03&4 ON

Rate N allocation

GOF: 0.49

(B) Vegetation: Coniferous forests

Climate Soil type

Soil pH

Abundance omposntlon Composition
Bacteria Bacteria Fungi

0.3 0.33 -0.3 -0.38
0.39

Rate N allocation

GOF: 0.50

(D) Soil type: Cambisol forests

Climate Vegetation

SOM Soil pH

0.67 » 0.16 0.87
0.2 0.97

Abundance
Bacteria

Composition Composition
Bacteria Fungi

0.29 0.58 065 /062

Rate N allocation

GOF: 0.54

ol B R



%5 AR ECHEE 13T 1% pH ?

¢ . Permanova:
. R2=0.27
— L
p < 0.001
£ 0.1
= o ® a
- [ ] .
a . . Ve Soil pH
(9} ° o
© 0.0 e, . @ 43
L L ]
= teo  ° o 56
=2 ® °
d o
.. ™ L 6'7
-0.1- ®
] ® }7
]
L ]
-02 -01 00 01 02 03
NMDS1 (Phylum)
Dissimilatory nitrate reduction —————
Denitrification i
Complete nitrification —|
Nitrification —
Branched-chain amino acid transport | E—
Glutamate transport ———
Glutamate/aspartate transport i
Phosphonate transport ]
Glutamine transport |
Putative polar amino acid transport | —
Nitrate/nitrite transport R —
Iron(lll) transport
Spermidine/putrescine transport |
Sulfate/thiosulfate transport |
Thiamine transport 1
Tungstate transport e —|
Glycine betaine/proline transport e
Putative thiamine transport  E—
Putative spermidine/putrescine transport | E—
NitT/TauT family transport  —
Putrescine transport |
2-Aminoethylphosphonate transport | —
Osmoprotectant transport | —
-1.0 -0.5 0.0 0.5 1.0

Spearman correlation
[l Nitrogen metabolism

=
o
o
[ ]
L ]

0.00 | 2 e e

-0.051 ..

NMDS2 (KEGG Module)
ve

-0.101 .

0.1 00 0.1

NMDS1 (KEGG Module)

AtoS-AtoC (cPHB biosynthesis)

CreC-CreB (phosphate regulation
HupT-HupR hydr?—?enase synthesis regulation
ydH-HydG (metal tolerance

BaeS-BaeR (envelope stress response;
RpfC-RpfG (cell-to-cell signaling

GIrK-GIrR (amino sugar metabolism)
YesM-YesN

PhoR-PhoB (phosphate starvation response)
ResE-ResD (aerobic and anaerobic respiration)
PhoQ-PhoP (magnesium transport
KinABCDE-Spo0OFA (sporulation control
NtrY-NtrX (nitrogen regulation

FIrB-FIrC (polar flagellar synthesis

VicK-VicR (cell wall metabolism

AlgZ-AlgR (alginate productiong

)

PilS-PiIR (type 4 fimbriae synthesis

FusK-FusR (virulence regulation

LiaS-LiaR (cell wall stress response

YdfH-Ydfl

ChvG-Chvl (acudlty sensmgg

Cph1-Rcp1 (light response

VanS-VanR (actinomycete type vancomycin resnstance;
CckA-CtrA/CpdR (cell cycle control

DesK-DesR (membrane lipid fluidity regulatlon;
CpxA-CpxR (envelope stress response

 Phosphate and amino acid transport system
) Mineral and organic ion transport system

AL YR R

Permanova:
R2=0.17
p <0.001

Soil pH
o 45
e 56
e 6-7

® =7

-1.0

-0.5 0.0 0.5
Spearman correlation

1.0

Two-component regulatory system



-

o :E IEL:..I\ 2|:I:|:

Qv 5o m EpHAA ML S 3R 1, AT RIE E iRei 45, JFat— 2
FERAGIA I S H o P 2

Q FEYF R BAEIAER,  MREVE 2L A5 2 R I DU 3a oAt IR At 52 Pl e 25 U B
JILER R B

I gt w2 2 ol 1372 5 R SR G 7/ VS S SR /Y 1 € £ 7/ 1 I 73 =770 < N 1 U SR
3 Sy e R P R B = I E D 2Rte AT (e itk 2 25 U RS S R A A

O Syt SRR T B4 2R S (BB B 1 A E A TS (R C R
T EHE DH AR TR T 75 B I 15 2 2 0 T AR o e e

Yaping Liu, Yuta Ise, Hideto Takami, Rieko Urakawa, Ryunosuke Tateno, Atsushi Toyoda, Nobuhito Ohte, et al. 2025.
Soil pH modulates microbial nitrogen allocation in soil via compositional and metabolic shifts across forests in Japan.
iMetaOmics 2: €70054. https://doi.org/10.1002/imo2.70054



https://doi.org/10.1002/imo2.70054

¥ iMetaWwi

o 1SSN: 2996-9506
©ISSN;: 2996-9514
= 1o @ @ e
> . b RN LN Y ' > \\
; = L o »
=F) A
o s/ 5 . . -
/ Volume 1 « Issue 1 = 2024 olume 1« Issue -
o4 < ko

!
===
Nt
R ,
|

cience

Wi “ & “ 1 wiLey
iMeta(R) AT ZBARZE :F%iﬁkﬂf%‘—%‘ﬁﬂ}iﬁﬁéilﬁﬁﬁﬁ, X ERCellN AP IEEF KRG EHT, FHXIN
BRI AR, WlSEmAONMER. JTENMGRER, ERXFEYEA. REENHAZFFIHEZX
FR, E#SCIE. PubMedZEi3%, &#IF 33.2, (3|&ekSCIHATIEGSM(FIT0==), REESN, W
EMERREEKE—, PRREYFENIXTop, SMEFH21K, BIRELFRPMNEBTX.
FTliMetaOmics (R4%¥). iMetaMed (RE&E5)EAMIF>10M15M94EY) . EFLREHAT], FiDKFS!

F I1: http://www.imeta.science @ office@imeta.science

H kk#t: https://wileyonlinelibrary.com/journal/imeta imetaomics@imeta.science

iMeta: https://wiley.atyponrex.com/journal/IMT2
&H-"*'A:'_' iMetaOmics: https://wiley.atyponrex.com/journal/IMO?2 .9 = ¢ i
XA : https://wiley.atyponrex.com/ g 25K ¥ iMeta

iMetaMed: https://wiley.atyponrex.com/journal/IMM?3



https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2023
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://onlinelibrary.wiley.com/journal/29969514
https://onlinelibrary.wiley.com/journal/3066988x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
https://wiley.atyponrex.com/journal/IMM3
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://www.bilibili.com/video/BV1K4iUYjErS/
https://mp.weixin.qq.com/s/6V6HJG12tNDdphcIWXW4QA

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9

