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Principal Objective

< Assess how host (compartment niche) and environmental factors
(organic farming or conventional farming) interactively shape tomato
endophytic microbiome assemblies and concurrence patterns based on
long-term field trials since 2002.
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< Isolate the potential beneficial tomato microbiomes as candidate for :
agricultural inoculants. This study will help to provide comprehensive :
insight into the tomato endophytic bacterial communities cultivated in a |
greenhouse agroecosystem and provide useful information for using the ;
beneficial microbiome into agricultural production. :
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Experimental Design
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Shifts of Soil Chemical Parameters
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| » The total nitrogen concentration was higher in the organic greenhouse
o ] N T than that of conventional greenhouse (Student’s t-test, P < 0.001).
_—_— ] m ! » The dynamic trend of NH4*-N was similar to that of TN, but only at T3 and
_‘_; %07 = T4, ORG and CON treatments showed significant differences (Student’s t-
«» test, P<0.01).
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» Soil organic matter content in ORG treatment was higher than that in CON
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treatment, and the difference was also significant only in T3 and T4 stages
00 (Student’s t-test, P<0.01).
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Changes of taxonomy of tomato bacteria
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Proteobacteria was the most abundant (40.63% * 2.68), followed by Firmicutes (21.76% + 1.66), Actinobacteria (20.3%
+ 3.62) and Bacteroidetes (8.7% + 4.45)

With the growth of tomato, the abundance of Firmicutes in root microbial community decreased, while that of
Proteobacteria increased significantly.

Similar phenomenon occurred in stem endophytic bacterial communities: the relative abundance of Arthrobacter.sp,
Rhizobium.sp gradually increased, while the Bacillus.sp decreased dramatically at the late crop season.



Diversity index difference
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» The Shannon index of microbial community in ORG
treatment was higher than thatin CON, and that in
root was higher than that in stem

There were no significant differences in Shannon
index of microbial communities among agricultural
manipulation, compartment-niche and key growth

stages of tomato. =
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» Compartment niche was the main reason for the variation

of microbial communities, and the microbial communities
in root and stem niches were significantly different
between organic and conventional greenhouse.

in different growth stages of tomato.

microbial communities in the roots or stems.

The microbial communities were also significantly different

Organic treatments did not significantly affect the




Biomarker taxa
(A) (B)

BN CONR [ ORGR

et

pactetts

- \g;\s\c“_’fd‘a
¢ \

B CONS B ORGS

Bacteroiduceae

a: g_ Jatrophihabitans
b: f

¢ s__uncultured_bacterium_g_Flavobacterium ’
o T 5 a: s__Corynebacterium_glucuronolyticum

g el \ b d:s__uncultured_bacterium_g_Salegentibacter_sp_ PR54_18 / . g
= = ) e = b: g_ Corynebacterium
W ¢: {__Flavobacteriaceae ORI / 2 ;'_( ll‘ lo d
< : :’“'-e (.) N t: s__uncultured_bacterium_g_Chryseobacterium Y Ll o ) Wy G Leomonacacene
P ‘(;,.’\';[ ‘ "‘7;/",,'}?".!_. 2 g_(‘hr\u\hu_ucrium = <3 \\\t\{\\\\\ '\(‘!“"IL'H’)’”I[///’/)Ir .;) d: s__uncultured_bacterium_g_Glutamicibacter
\ I - g g_ Chryseo : * B )
.t\\\\\\\\‘.'\,“o)-{" ®)rg.) Lo et ",\\\\\\;A‘..m \““""I"';-)(.(//////’J e g_ Glutamicibacter
s . 1."!"’!’.';'/.);%,‘/}}‘. i u: Flavobacteriales .\(\\\\‘i\“.“. (““')r»)g"//‘;%‘ / o 2 s__uncultured_bacterium_g_Micrococcus
’ ." I.I'.j,.l"f.// j= s__uncultured_bactenum_g_Staphylococcus g.\\\x,.“,.'.')l".'!;): \( // g: g__Micrococcus
S o :-'S_\'Jl"l,\"\‘«\’\'u‘ 2 - ..'\\\“-V @ b'.‘. X h: s__uncultured_bacterium_g_Aeromicrobium

ir g Acromicrobium
f__Nocardioidaceae

[__Staphylococcaceae

SO
D

=3

__uncultured_bacterium_g_Devosia

__Devosia

[

B
k: g__ Saccharibacillus
_Allorhizobium_Neorhizobium_Pararhizobium_Rhizobium -

=

: g Pscudolabrys
Allorhizobium_Neorhizobium_Pararhizobium_Rhizobium

; m: $__uncultured_bacterium_g_Thalassospira
uncultured_bacterium_{_Rhizobs — - LE_ p

&
K 3
3 2 n: g__ Thalassospira
r: g__uncultured_bacterium_f_Rhizobiacene 8 |
5
2

uncultured_bacterium_g_Thalassospim

o: I__Thalassospiraccac

Thalassospirn p: o__Rhodospirillales

e

w: I__Thalassospiraceac g:s__uncultured_bacterium_g_Peredibacter

v:o__Rhodospanllales

r: s__uncultured_bacterium_o_211ds20

w:s__uncultured_bacterium_g_Sphingobium . n -
z : st g uncultured_bacterium_o_211ds20
x: g Sphingobium —_ - e

y: f__Sphingomonadaceae

7, RO bise )
% o i

t: f__uncultured_bacterium_o_211ds20

oS0
2z o__Sphingomonadales /'(,///// 2 ,I/ @ ((e:0) "‘\\ A S u:o__211ds20
ab: s__uncultured_bacienum_f_Enterobactenaceas "Q/://////;( /Z..’.“““ ‘(. \\\\\\\\\\\\:( vi s uncultured_bacterium_g_Microbulbifer

al: g__uncultured_bacterium_{_Enterobacteninceas 3 ot
gt R v e w: g_ Microbulbifer

"0.//,5 DR (@) ) TR
y L, Vg

®)

a2:s__uncultured_bactenium_g_Stenotrophomonas /

x: f__Microbulbiferaccae

§ al: g Stenotrophomoenas \
'y ad: s__uncultured_bacterium_f_Xanthomonadaceae y: I__Rhodanobacteraceae
A 2 ad: g uncultured_bacterivm_{_Xanthomonadaceas d 1
ab; I__Xanthomonadacese o

a7: o__ Xanthomonadales

» Flavobacterium, Sphingomonadales, Xanthomnadaccae and Rhizobiom enriched in the
organic tomato root, while Bacteriodes contained in the conventional tomato root.

» Enterobacteriaceae enriched in organic stem, and Corynbacterium enriched in the
conventional stem.



Potential function of bacterial microbiome
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Network associations and microbial hubs
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Cultivable isolation Endophytic bacterial diversity
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A total of 663 bacteria were isolated by cultural-dependent method, but after 16S sequence alignment to remove
redundancy, we obtained 60 bacteria from different genus.
the number of endophytic bacterial increased with plant growing, ranging from 4.21 to 7.45 (log1l0 CFU/g. FW),

K P

reaching peak in the fruiting phase.

Organic agricultural practice and conventional practice nearly almost have no influence for number of endophytic
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bacterial, and the isolated number of bacteria were more in roots than that in stems.

Bacteroidetes and Proteobacteria were dominant endophytic bacterial phylum, specifically, Bacillus is more prevalent

in the organic farming greenhouse than that in the conventional farming greenhouse



Conclusion

® Long-term organic manipulation exerted limited influence on the variations of bacterial communities under
long-term trail, while compartment niche was the main driver force for the shifts of endophytic bacterial
communities.

® Organic greenhouse tomato bacterial had more complex co-occurrence networks than conventional
greenhouse tomato bacterial, and root bacterial had more complex co-occurrence networks than stem
bacterial, respectively.

® Cultivable method results found that Proteobacteria and Firmicutes are dominant phylum in the endophytes,

and Bacillus were more prevalent in the organic farming greenhouse.
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