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Abstract

Soil salinization leading to ecological degradation and Melia azedarach can be effective in improving soil characteristics, such
as reducing soil salinity. However, the mechanisms underlying the adaptation of Melia azedarach to saline-alkali land are
unknown. In this study, we analyzed the soil properties and metabolome of Melia azedarach roots grown in high-salt (11.5
g/kg), medium-salt (7.5 g/kg), and low-salt soils (0.37 g/kg) to explore the mechanisms of adaptation of Melia azedarach to
salt stress. Soil Na T was decreased, while soil organic matter, alkaline phosphatase and urease activities were increased when
Melia azedarach was planted in low-, medium- and high- saline alkali soil. The metabolome analysis showed that the number
of differential metabolites (DEMs), especially the up-regulated DEMs rose with the soil salinity increased. The sugar, amino
acid and flavonoid DEMs produced by Melia azedarach were mostly up-regulated with the increase of soil salinity. The results
demonstrated Melia azedarach was able to alleviate saline stress and reduce soil salinity. We propose that in situ bioremediation

with Melia azedarach could be considered to ameliorate the coastal saline-alkali soil.

Hosted file

Paper-LDD.docx available at https://authorea.com/users/565141/articles/612103-saline-alkali-
land-amelioration-by-cultivating-melia-azedarach-and-characterization-of-underlying-
mechanisms-via-metabolome-analysis


https://authorea.com/users/565141/articles/612103-saline-alkali-land-amelioration-by-cultivating-melia-azedarach-and-characterization-of-underlying-mechanisms-via-metabolome-analysis
https://authorea.com/users/565141/articles/612103-saline-alkali-land-amelioration-by-cultivating-melia-azedarach-and-characterization-of-underlying-mechanisms-via-metabolome-analysis
https://authorea.com/users/565141/articles/612103-saline-alkali-land-amelioration-by-cultivating-melia-azedarach-and-characterization-of-underlying-mechanisms-via-metabolome-analysis

T
8z
= ots
- N p— a
S o e 88888°
~ ouebig = m m 383
d (1os B/n) Aanoe esejeydsoyd aunexy
w
4
=
o' I I T L —— - T
[ s i = - =
LSl o .
. ) . © © ¥ ~ o 2 g 8 g ©°
o o = & @
~ (BuiB).eN = (B1/B)-19 (Bx/Bw) wnissejod ajqejieny

M
L M H
L M H
L M H

I
=
-
- 8 8 8 °©

=/
o
&
(]
=
2
a. B p—
w
o
.m el o~ [ o
h)ws6n420 oS 6 6 6 o ggggee 5 3
~ a H z (6/6) ;2D b o ~(os B
< (By/Bw) snioydsoyd ajqepeay  (110s B/n) Aianoe asejejed
_ « T e T . T ¥ T
[ s [ s s [ -
o 8o B p— o g =
w °© v o 4 % § = o R EERE] 8 888 °
- v o © © © o L= == = =] s, R E W N
< (Bw6) Ayuies 3 (6/6).)1 = (By/6) uabonu jejoL £ (ios B/n) Ananoe sseain
L K = N2
Kreururord oq Aeur eye(] "pamoraal 1ead woaq jou ser| pue juidord v ST] 1A/ L9FC686F FFCT90L9T e/ THCEE (0T /810 10D,

RH vs.RL

36

2
Z

(b)

21

(a)

uorsstuLod oM 9Snal ON ‘PIAIDSIT SIYSLI

v

RH vs. RM

RH vs. RM

topunj/1oyne ayy st wpoy PSAdod oy ]

TE0Z 92 6 1O psod



~log10(P value)

-log1 Q(P value)

RMvs. RL (ESI+)

Gly Tr Tyr His

IogZ(EoId Changen)

RH vs. RL (ESI+)

Gly Tyr Tyr His

Aspartylfl gt

log2(Fold Change)

RH vs. RM (ESI+)

—Iog10(l>D value) .

SerTrp Trp lle
e
Ar:@edelphinine

L-Theanine

regulated
- up142
« down:104
« unchanged

viP
.00
.3

regulated
- up:182
+ down:105
- unchanged

viIP
00
.

regulated

« up:60

« down:60

« unchanged

(b)

RMvs. RL (ESI-)

~log10(P value)

trans-EKODEZ(E)-Ib

Homgveratric acid

Q.
Antlpyun.e\

+ 7,8-Dihydrone
.

plerin, 2'-Deoxyuridine|

regulated
- up:66

- down:56

- unchanged

o | we
« 00
N e e
: !
i '
. i
1 .
1
B 3 3 k3
log2(Fold Change)
RHvs. RL (ESI-)
13-S-hyfiroxyoctadgcadienoic acid
» .
p trans-EKODE~(E)-Ib 2C-hydrt}xy Leukotriene B4|
. 7,8-Dihydroneopterin/s
regulated
- up151
- down:61

~log10(P value)

“log2(Fold Change) ~

RH vs. RM (ESI-)

“ Aspartic a’cwd .
Hyperoside
«
Hist(idinyI-Lysine
g *
© .
> .
[
o . .
8.
T

B

T

alogZ(FoIdEChange) v

« unchanged

vIP
« 0o
.

regulated
- up:69

« down:30

« unchanged



50

- Bl RMvs. RL
S 40 B3 RHvs. RL
- _
Q 39 EE RHvs. RM
)
@
Qo 20
€
5
Z 10
(s ey |
2 ] 2 @ ) <o
4\0* o’\{\e v@e\ ‘\QQ\ ’bo\b é\é& 60‘ ;00 \\g& o\\g&
S F T FoFLL o
& @ O X & @ &
\\Q &e '6‘06 ‘6‘09 0& &0 \&0 &Q &0 &e
600 606 6\6 6\6 90\ ,bé:\b @(" \(‘0 ‘\be ,bé?é
R N S CA S & o
(4 > R) o(\ ;0(\ &
& o & & & &L
&% o 3 094‘ é\\ <\\(: ooo
® & 2 v"" & o
& @
N &L
\"9 O OOQ
¥ & X
& Q
&
-KQ
o°"Q
2
Q
o
«K



This a preprint and has not been peer reviewed. Data may be preliminary.

41 /au.167061244.49892467 /v1

25

https://doi.org/10.2

All rights reserved. No reuse without permission.

The copyright holder is the author/funder.

Posted on 9 Dec 2022

(b)

L-Sacgharopine

Aspartic acid

O-Succin

L-Sacc

L-homoserine

opine

Xanthohumol

(+)-Gallocatechin

/(exin
(-)-Epicatesbjk

Flavonoid biosynthesis
Chlorogenate

(-)-Naringenin

Epigallocatechin
Pinocembrin

(-)-Epicatechin

(-)-Naringg
(-l-ﬁbcatechin

Flavonoid biosynthesis

Vitex/ \
Pinocembrin

Epigallocatechin



Correlation

-1 0 +1
Corticosterone Ca?*
pH
PllinEain Alkaline phosphatase activity

Salinity Androstendione Available phosphorus

Na*  O-Succinyl-L-homoserine K’

Cl Traumatic acid  Available potassium



