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W OE. 88 A AHBLEIE (Pseudomonas)iZ A5 2 phid FARAGARZ N A B HRL S MR L
Meyen. [ %] RIRTH 61 SRANEMBAANEALFGLE DNA &, AIAHEERUFEAR
B T RAE S HARZ A A mE 69 V5-VT R X 16S rRNA A B o £ A B 49 ITS1-ITS2 X ITS 2
BAF, o4 TREICH XA AL Bt Hphid TR Z AA B A S AEER. [£XR] 4R
R, BB EIOHE (P. alcaliphila) Bj2 B At LT L FR ZHEMAE T REY HHRENAL BE A
NABRRBRELANSHEN., FEEMRYIE, BmTHAR. RN, 8. #F. BFosrXE T OTU
(operational taxonomic units) (5914 =5)894%; 3R AL @ E T AT E I (Bacteroidetes)Fn X 4,
& 11 (Actinobacteria)®) F /&, 3§ E 53138 45.97%F= 9.55%, BEIKT B2 B I (Firmicutes)¥ &
IREA 12.22%; SEBKALEALET FTEHE I (Uscomycota)t F &, BIKEH 17.96%, m:%‘i‘é?/}lﬂ
IO E I (Mortierellomycota)#= % & & I'1(Olpidiomycota)®) F &, & B 1 RAR LI EH 2 AT 4L 2 G 49
BAEB. ERBLIOE B2 2 m T A TG GRE AN A @E PRENEE. RBHE
(Allorhizobium) 34T B & (Flavobacterium)F= & X7 K. & /& (Devosia)®) F & ; KT AAERA T L
2 % B (Preussia). 3.7 /& (Schizothecium). 4308 (Fusarium). ¥1 % B (Aspergillus)F= Monosporascus
éﬁ F %, W B B (Olpidium) B EIH ZAT I E 0K B H B, AT W A& fa il A7 K-F 697 &
A3 T M KARE LR (P. stutzeri). EWAREIE . Ao RAREE ZAIE B (Rhizobium).
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BARRIBHGFE, BIKT % & 2518 (Hydrogenophaga flava)® £ E; st M A B H A K-F 69 %
) QLIE AR T AR £ R % (P. terricola). Neocosmospora rubicola. Gibberella intricans. Ik W &
(A. penicillioides) B k5% X%k 7] H 49 F .. PICRUSt2 Zh fe TN o 47 & BA, % sRAR LI Ej2 24T
¥ T i TAKAG Y G AR A AL SAP RSB 69 A A F B FUNGuild 2 8 T 547 B 7,
BT HYRREARBMLGABTFE. ARABFEANEATGF L, BT BEFAF.
ARFAM Y RRANGFE. (4] BERARZFATALERZEMAET KBS EHREZA
AABEE SN, RERF AL PR ELENET KB HREERGHAESITR,
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Effects of soaking seeds with Pseudomonas alcaliphila Ej2 on
endophytic community of rice roots under salt stress

SHA Yuexia"

Institute of Plant Protection, Ningxia Academy of Agricultural and Forestry Sciences, Yinchuan 750011, Ningxia,
China

Abstract: [Objective] To reveal the impact of soaking seeds with fermentation broth of Pseudomonas
alcaliphila Ej2 on the diversity and structure of endophytic community in rice roots under salt stress.
[Methods] The total DNA of the endophytic bacteria and fungi of the roots of Ningjing 61 was
extracted, followed by high-throughput sequencing of the V5-V7 regions of the bacterial 16S rDNA
gene and the ITS1-ITS2 of fungal ITS region. Thereby, the regulatory effects of soaking seeds with Ej2
on endophytic community of rice roots under salt stress were analyzed. [Results] Soaking seeds with
Ej2 significantly improved the diversity, richness, and evenness of endophytic community of rice roots
under salt stress. To be specific, it increased the number of phyla, classes, families, genera, and
operational taxonomic units (OTUs, read number=5) of the endophytic community. In addition, for
bacteria, it raised the relative abundance of Bacteroidetes (by 45.97%) and Actinobacteria (by 9.55%),
and lowered the relative abundance of Firmicutes (by 12.22%). As to fungi, it significantly decreased
relative abundance of Ascomycota (by 17.96%) and significantly elevated the relative abundance of
Mortierellomycota and Olpidiomycota. Among them, Olpidiomycota was only detected after seed
soaking with Ej2. After seeding soaking with Ej2, the relative abundance of Pseudomonas,
Allorhizobium, Flavobacterium, and Devosia rose, and that of Preussia, Schizothecium, Fusarium,
Aspergillus, and Monosporascus decreased. Olpidium was identified only after seed soaking with Ej2.
As for the bacterial species, the relative abundance of P. stutzeri, P. alcaliphila, unclassified
Pseudomonas, unclassified Rhizobium, and uncultured Rhizobium was up-regulated, and that of
Hydrogenophaga flava was decreased after seeding soaking with Ej2. In terms of the fungal species the
relative abundance of P. terricola, Neocosmospora rubicola, Gibberella intricans, A. penicillioides and
unclassified Fusarium was reduced after seeding soaking with Ej2. PICRUSt2 prediction suggested that
seeding soaking with Ej2 increased the abundance of bacterial community involved in various
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metabolic pathways in rice roots under salt stress, and FUNGuild analysis indicated the increase in the

abundance of fungi related to the metabolism of animal pathogenic fungi, mycorrhizal fungi, and

endophytic fungi, and reduction in relative abundance of saprophytic fecal community, fungal

saprophytes, and plant pathogens. [Conclusion] Soaking seeds with Pseudomonas can significantly

increase the diversity of endophytic community of rice roots under salt stress, change the structure of

dominant endophytic flora, and improve the microecological environment of rice roots.

Keywords: Pseudomonas; seed soaking; salt stress; endophytic community of rice root; community

diversity

IKFE(Oryza sativa L.)JE 5 RS PER
AR, o 2 KR A ) B b R
b ol 3t ™ 0 T KRG A R R Y A
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PRAETSE I 5 B TR, ME AR T IR AR R
A B REIE B ZRE M . AN PR T R
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it HA N A AR 2 e . SR
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ZHMEMMREZ, BFRBEMYNERZ
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T80 56 2 BH G RS TR A B S B VA R s AT
56 UF S FOG A [R] e B2 b V5 W 38 T i K Rg &)
ARG I R B E K BA SRR,
FERIJEXT 0.20% NaCl ¥ e R 2R AR
W, ATLATEA PR R S KRR LR R
(AT R (R & 22) o AR F 5 2R FH o 3 o U0 ) %
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Y 152 B 7 92 A Ak T X K R MR B P A B
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Z o DT 455 72 {8 5P TR 352 ARl Ak BT 7K A 4
WRAPOIANE R o A SCE e B T R
BT 71 7 8 B M 7 AR 7 s SO R A R R
B E FEA

WEERE

1.1 KFEFhE

RIET 2021 4E 7 -9 ATET ERME#
B A P R 37 0 5% T H 6 R = U517 (38°47'N,
106°27'E, IR EE 1080 m), APl 58k B 4R
+oEFE =30, AR AR L, AR
TR 0.57%, A 52 0.05%, A& Y
5.50 mg/kg. ARJE 1 kg Pt -4 il A 3 g NaCl,
pH 8.5-8.8,

PRAEipg . o BE . K/ — KRS T
K61 SR, BAEIRMBER 100 K, Frf
P FTE 1% AR IR 30 min, R
TCR K BPE 3-5 Wk, WK AU T T K
g5 BRJG AT BRI Vg iR SR ML T Bj2 R BRI
[(1.0-1.2)x10* CFU/mLIFIEH /KRR 6 h, T
W 2 HFh R EK ST 5 R HAE 5 mL 0.20%
NaCl W H T 28 °C Hi A N ZF 48 ho RH]
B IR 25 (K RE RN T (10 RE/E FRER),
B ISR N6 M) BB FRRIR
A 8 A/NFLLAGRIIE 5 7 W e Eh v W, SR
0.20% NaCl WRAE KA. fh 3 d #Hik
1 K NaCl ¥, B0 BT 5 0B DU PRAIE
NaCl % B ARAE
1.2 #AXRE

IKREFIHEZY 25 d (BIHT ) REEREAS, K
et 3% [ AR Rl 1, IR Bk RR L bR &R
HERR W SFY5E 2T, HrEmRR
HAT T, H 75%kEEH 3 min, THE 3K,
SR FRJCH K RS bt SR IR e — R e
TERA NA $5370 Bl JCRVEK B R
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FEMIC T, P4 0T B R A TE A
TR, SRIGPRAFTE-80 °C VKA 25 . il
BT 2 AN . CK hy72s X BR(TC R 7K IRl 5
Ej2 N WE AR A B Bj2 A B R, 454 b B
3AEE, BAESE 6 MRHL(FMEZ) 360 t
IKFER) o KRR LB AL 2R N AR A0 T R VR 22 A PRt
A 6 HFEA: 25 X BCK (CK-1. CK-2.
CK-3); FE Bk LI AT BE)2 (Ej2-1. Ej2-2. Ej2-3),
IKFEL AR 2R N AR LR Z PR 6 4
FEA . 23 X8 FCK (CK-1. CK-2. CK-3); g
BB B B FEj2 (Ej2-1. Ej2-2. Ej2-3).
1.3 HMREKEHIERAANEENEREA
DNA

H 4 FastDNA™ SPIN kit (MP Biomedicals)

Ul B A5 $ BB AT 3 TG T AR A 0 DR A
DNA™), DNA AT iR 1% B AR HEE A E
VKA, DNA [k BE F4l B2 R ] NanoDrop2000
E
1.4 16S rRNA ERE 5

IKABL AR R NAE AT PCR (polymerase
chain reaction)y ¥ 5| 4¥) N 799F . 5'-barcode-
AACMGGATTAGTAGATACCCKG-3", 1193R:
5'-ACGTCATCCCCACCTTCC-3', %X} 16S rRNA
B VS-VT mAR KSR, RS )
T 447 barcode, H FVEETE AW R AR
HIRAFE M. PCR WK ZR : 5xTransStart
FastPfu Buffer 4 pL, 2.5 mmol/L dNTPs 2 pL,
WE A 5 #7(5 umoL/L)4% 0.8 uL, TransStart
FastPfu DNA Polymerase 0.4 pL , Template
DNA 10 ng, ddH,O %% 20 pL. PCR ¥ 3 fE
J¥: 95 °C 3 min; 95 °C 30 s, 55 °C 30 s,
72 °C 45 s, 27 DMEFF; 72 °C 10 min, 4 °C {#
f£(PCR {2 ABI GeneAmp® 9700 %), fdifH
QuantiFluor™-ST % {4 %¢ Y %€ & & 4t (Promega
N AT ES 4 PCR 1G5 Wy A7 6 I 7 i
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2 e AR e R R A T — S EL B TR A, A
A Tllumina 2% 7] B9 MiSeq PE250 - & .

KFEHWHMWANEAREY MBI YN
ITSIF : 5-TCCGTAGGTGAACCTGCGC-3',
ITS2R: 5-CTCGGACGAGGATCCTCGCC-3',
BEXF ITS HEE B9 ITS1-1TS2 [X k4741126300
PCR JZ W f& & . 5xTransStart FastPfu Buffer
5uL, 2.5 mmol/L dNTPs 4 uL, 10 umol/L 5|4
ITSIF F1ITS2R 4% 2 uL, 5 U/uL rTaq B 0.5 uL,
Template DNA 2 pL, ddH,O #MEZE 50 pL.
PCR P HF2FF: 94 °C 5 min; 94 °C 45s, 54°C
30s, 72°C90s, 32 MEFh; 72 °C 10 min, 4 °C

450, VL EPCR™YH BigREEYEZ
ﬂ&ﬁ@“?mmMPO
1.5 HELESSH

BediR FHl Excel 2016 1 DPS18.1 # 458 i
Giitortr, RHERRE ST Prh B E
2807 (least significant ranges, LSD) (P<0.05)
TR 22500, BdE R F S8 H 5 DR (SE) o
b FR R B (D)5

BN (%)=

[(Ej2 AbFHZH-CK 4H)/CK H]x100  A2(1)

MiSeq I 7 AR5 0 I 4 £ 4 MR P8 overlap ¢
ARPHEET A, B pE R reads it A
merge ZCR, ALEIEIS 2IARUF S RECE
ROFFI P EAERE A, BERIUAIT AR, o
— L RBRETA ;BT FEA Y P i 2y
M, AL R 53—/ N, FRZ R a2k
I (operational taxonomic units, OTU), XfAH
IR R 97%IEEE IF s dEfr OTU A4
Br, LRGSR RSIEE OTU J¥41]; £HX)
97%AEPE OTU i3 ¥4t RDP classifier
DI Bk I T 5 A i 2 i1t . A B
S AW B 2GR A BR A RHR A A W = B
ST BT 2R EAEL 3. Chao $5%K

RN AR REYE B E S 2, Shannon AN
BERHGE R, ZHE 805 ) M Shannoneven
SR B B S, Y5 M) B K A 40
MR 2R N A TR VR 1 2 BEPERTY Coverage
w TR, 0 R e R B I S S A DA A
P4 R BT3EF I-sanger = 8098 50 b1 & 4 3
Yy e TE AR IE S OTU 7K 9 i 21 1
Venn ¥, At NAETETT. . J& S ZKFERIL
PR N ; #E4T PICRUSt2 L [H h AT #1
FUNGuild ZHRETUI , 795l E4 T A A= 4 e A v
) KEGG pathway F=BEG8THFI N A B RFIR 1Y
hRe I SRR B ST

2 BERXR504

21 BRERERMH
FHlgitFn % 14
211 AEHREFIISITINS N

K Flash B4, 546 5 5 B i o 5
. B U AR LB AR, TR
LI T it — 0. 2 A3 6 K
FEL AR RFEASLIRAS 667 275 NARUFH,
AL S B % H 4 253 331 601 bp, F4VEE
AN 111 213 DNFY), FIFEKER
379 bp. —MEIHLLT, XTAIIKF-ZE 97%11)
OTU $tiat Fl Z HE 8 Bl AT AR W5 B 22 581 o
Mr, 6 MREARILIRIG 1 428 4~ OTU, 25 X} I
) OTU yu Bl & 573-788 4, WEHalfE i 1& Ej2
ZF OTU JE BBl 714-856 4~ 5 AL 1 12 Fib
JE AT ER A A KA AR B N A= 40 R 9 OTU
i,

Alpha ZHEE AT DLPEAG T A P V% 1 47 Fil
FEE. 2. WYEMESE SRR, A
WFFEIE L Alpha Z2FF M EH AT I 5 B s
Ab BT ER B 38 TR K RS AR R N A A TR R TR 2R
PO EEE. BSEREm, SRILE 1 E

RXKBHERZANER
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x1 BEREISMMRMBETKENERZAALEDERTES HIENZIT
Table 1 Impact of seed soaked by Pseudomonas on endophytic bacterial community diversity of rice
seedling root under salt stress

Shannoneven

Samples Shannon index Chao index Coverage/% . d Sequences number OTU number
index

BCK 3.75+£0.23 b 716.44+56.03 b 100 0.56+0.03 b 80 497424 508.36 a 665+63.97 a

BE;j2 3.88+0.06 a 842.234+35.85 a 100 0.60+0.01 a 141 928+5 736.35 a 803+44.77 a

BCK means empty control group; BEj2 means Pseudomonas control group; OTU: the similar effective sequence more than
97% sequence is grouped into unit; values are means+tstandard error (n=3). Different letters indicate significant differences

using LSD’ test at P<<0.05.

BRI TS Ej2 I AP AL BRI N T E T
KB AR RN AE AR 2. T8
¥ 5] B (P<0.05), 3R 43518 3.47% .
17.57%01 7.14%.

Beta £ #F 1 3 B F Ho A oA W B v 1)
1) 2 5, F A2 45 4 B (principal co-ordinates
analysis, PCoA)J& & # W My A ko i
PCoA 7#r, KRIAFALIZ W] Z 0 25 7 4
B (Kl 1), PCoA MIHT 2 AR HfdsE 1
82.07% MW HE ¥ 22 7, Horh il T A 11 43 5] &
59.05%F01 23.02%, CK 1 Ej2 AbH 1) Py A 41 5
HEVE IS 7 . Beta 4B 2h AL U0 B W8 A1 o
W Ej2 R AL ECER A R K AR AR R N A 4
R K. BT P=0.098, ULBHAKN
A 2 TR RV 22 P BRI AT B AR, T RE R
DNA #2BCRAR 3 R, s &
AX, ALERMMEYNAER DNA FEEGLH]
EATIE
2.1.2 REEEFIIGRITNS Y

KT 41 R 2R P A AR T A AR L AR A
844 120 NAEXITH, AT EE L H
196 004 538 bp, EMFEAEI &4 140 687
1, FEAEEIRE A 232 bp. 6 MREAILHAS
393/~ 0TU. %5 FIX IR OTU YE & 36-65 1,
MRS B2 BRI R OTU &
53-125 1~ WEHRABER IR Ej2 12 R0 S 3G T AR
ORI A KRR AR P AR LA 1 OTU B0 .
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PCoA on OTU level
R=0.629 6, P=0.098 000
0.3} 5 e
: g A BEj2
0.2}

PC2 (23.02%)

-0.4 -0.2 0.0 0.2 0.4
PC1 (59.05%)

1 BREMERMEKEHIHREANEMRELR
EHERFRDHT(OTU KF)

Figure 1 Principal co-ordinates analysis (PCoA)
of seed soaked by Pseudomonas on endophytic
bacterial community of rice seedling root (OTU
level). “PCoA on OTU level” means principal
co-ordinates analysis on OTU level, PC1 represent
first principal component, and PC2 represent second
principal component. BCK means empty control
group; BEj2 means Pseudomonas control group.

Alpha ZFEMEAHTUESE, RERER SR Ej2
A A B R 38 R K AR AR R AR B TS £
Y. FEE. ISEMEmEE, 4R
£ 2. VETRARFANLIS Ej2 RAMALIE I T AR b
KRR AR RN AR 2. F
A ST HE(P<0.05), B354 16.00%
53.20%F1 6.00%.
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*2 BRERERMMERETKEHIEREAALEERFESHERNEME

Table 2 Impact of seed soaked by Pseudomonas on endophytic fungal community diversity of rice seedling
root under salt stress

Samples Shannon index Chao index Coverage/% ithda;noneven Number of sequences OTU number
FCK 2.00+£0.29 b 52.33+8.37 b 100 0.50£0.05 b 153 64549 329.16 a 51+£8.41 a

FEj2 2.3240.58 a 80.17+£22.55 a 100 0.53+0.10 a 127 728430 179.43 a 80+9.78 a

FCK means empty control group; FEj2 means Pseudomonas control group; OTU: the similar effective sequence more than
97% sequence is grouped into unit; values are meanststandard error (n=3); different letters indicate significant differences

using LSD’ test at P<<0.05.

Beta ZHEPER A R 155 (version 3.3.1)3F
JUT 3 B 8 A AR B BT PCoA 43T, BRI PR
M Ej2 RRPRISS P10 HE G P9 A LR RIS 24
P22 5 Fe A B (18] 2). PCoA Y HT 2 4~ a4
gk T 72.23%0 s 25 5, Ho Al T AN T
Ay J2 37.39%F1 34.84%., CK Fl Ej2 AbFHE (K

PCoA on OTU level
R=0.629 6, P=0.098 000

0.6
® FCK
. A FEj2
0.4 f JFE}2 3 J
\
- \ :
S 02} o FCK 3
E \ FCK 2
8 0.0} FEJ2_2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
e \
\' :
=021 FCK 1
FEj2 1 : -
04} j
—0.2 0.0 0.2 0.4

PCI (37.39%)

2 BREMEEMEKESERANEERRN
ERE LIRS T(OTU KF)

Figure 2 Principal co-ordinates analysis (PCoA)
of seed soaked by Pseudomonas on endophytic

fungal community of rice seedling root (OTU level).

“PCoA on OTU level” means Principal co-ordinates
analysis on OTU level, PC1 represent first principal
component, and PC2 represent second principal
component. FCK means empty control group; FE;j2
means Pseudomonas control group.

A BB BT . Beta 0 HT 45 RiKH, g
BRI Ej2 12 A Ab BEXTER bE T K R AR
RWNEEWEREZ WA R, P EUWIINAEER
o B T A BE AR, A A — P IRIE

22 BEREEMIEHRPETKEIRRARA
F R REMHE D

22,1 FRAEHE OTU BN

& R Ge T o b i g N i 2
Bk (LSD) LR AR A B Z I 7T . 49 .
H. #. &M OTU JZEa¥r, Z5RFRWIER
REAMITE Ej2 I3 kb BEXT R 30 R KR T R
61 SHRTRH LN A QR IR e ik, B3
WITTT. AN, JEM OTU (JF4)%k=5) % &
(P<0.05), Xt H . FhFEAY BT R WA B %
(P>0.05) =5 AN HRAIARER N A B V5 B T
1822 A~171, 3042 44, 79-106 4~ H ,
134-184 &}, 231-309 4NJ&, 573-788 4
OTU., WETHIRBANIIE Ej2 ¥ Fhib 35 i i A= 40
WHREVE E /BT 23-28 AN, 40-46 N4,
95-125 I~ H, 160-194 1FF, 261-317 &,
714-856 1> OTU,

FERR R Ej2 12 A b BRI N T KA T
o6l SHMMANERFHREMIT. X,
J& . Fh A OUT (J¥ 414 = 5) %k iE (P<0.05), Xt
H R i 52 N 225 (P>0.05) . 25 X I
HRFANEERFEKET 45 T, 9-10 1
4, 1320 ~H, 1927 M, 24-34 N&E,
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36-65 1> OTU, MEmAR ML Ej2 =M Aab S
FIKFESH IR AN EREREZVET 7-8 1>
7, 12-15 44, 19-31 A~H, 25-43 PFF,
36-59 &, 53-125 4~ OTU,

222 XMITKEFEER RN

K T &y P AR PN 2R A0 TR PR T =>1%
A 4 4, FEQFEZERETT . HLE]
(Actinobacteria) . J&BE W '] (Firmicutes) Fl1 L FF
W1 ](Bacteroidetes) (K 3). "EHRARAMIE Ej2
TR b BT KRR A P PN A 20 o A T TR T R
AN 2 25 (P>0.05), CK (90.07%%0.01%)>Ej2
(87.80%=+3.01%); 4 T AT & 1189 =F )&,
Ej2 (8.51%+0.74%)>CK (5.83%+2.22%); [%
R RE R T8 B, CK (1.01%+0.25%)>Ej2
(0.90%+0.33%) ; 34 TN B T FE B, Ej2
(1.95%+0.28%)>CK (1.78%+0.42%).

K4 BoR, 25 F R IK R Al i s AR B
FHAXTFE 1% THA 2 A, FEE 75
Wl 1 (Ascomycota) FIFAFH | | (Basidiomycota);
FETR AT Ej2 RAEHAA 4 DMNAERE

® Firmicutes
Bacteroidetes

" Proteobacteria
= Actinobacteria
u Others

Relative abundance/%

BCK BEj2

3 BRERERMOEPBTKESEREA
S E E AR BT R A TKF)

Figure 3 Impact of seed soaked by Pseudomonas
on endophytic bacterial community structure of rice
seedling root under salt stress (phylum level). BCK
means empty control group; BEj2 means
Pseudomonas control group.
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= Ascomycota ® Basidiomycota
» Mortierellomycota » Olpidiomycota
® Unclassified = Others
]| —
90
801
70
60
50r
40
30¢
20¢
10t

Relative abundance/%

FCK FEj2

4 REMEIMSEHETKEBHERAA
S EEEAMBFIE(TKE)

Figure 4 Impact of seed soaked by Pseudomonas
on endophytic fungal community structure of rice
seedling root under salt stress (phylum level). FCK
means empty control group; FEj2 means
Pseudomonas control group.
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it B i e Ak B AR T AR S y- AT TR
WHIGL LR B D (Actinobacteria) B A0 X 3 &
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(Alphaproteobacteria) FI4UFTF T 4 (Bacteroidia)
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Figure 5 Impact of seed soaked by Pseudomonas
on endophytic bacterial community structure of rice
seedling root under salt stress (class level). BCK
means empty control group; BEj2 means
Pseudomonas control group.
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Figure 6 Impact of seed soaked by Pseudomonas
on endophytic fungal community structure of rice
seedling root under salt stress (class level). FCK
means empty control group; FEj2 means
Pseudomonas control group.
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ST, WE AR AR CBA M A Ej2 12 R BRI T R bhan
T 7K 4 AR AR 2 2 S O AR LG
W & (Shinellia) W AHXT E B, FEARE 510
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Figure 7 Impact of seed soaked by Pseudomonas
on endophytic bacterial community structure of rice
seedling root under salt stress (genus level). BCK
means empty control group; BEj2 means
Pseudomonas control group.
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Figure 8

Impact of seed soaked by Pseudomonas on endophytic fungal community structure of rice

seedling root under salt stress (genus level). FCK means empty control group; FEj2 means Pseudomonas

control group.
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Figure 9 Impact of seed soaked by Pseudomonas on endophytic bacterial community structure of rice
seedling root under salt stress (species level). BCK means empty control group; BEj2 means Pseudomonas
control group.
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Figure 10 Impact of seed soaked by Pseudomonas on endophytic fungal community structure of rice

seedling root under salt stress (species level). FCK means empty control group; FEj2 means Pseudomonas
control group.
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sp.). R# %% . Podospora communis .
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Figure 11 Impact of seed soaked by Pseudomonas
on endophytic bacterial community OTU of rice
seedling root under salt stress (Venn analysis). BCK
means empty control group; BEj2 means
Pseudomonas control group.
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Figure 12 Impact of seed soaked by Pseudomonas
on endophytic fungal community OTU of rice
seedling root under salt stress (Venn analysis). FCK
means empty control group; FEj2 means
Pseudomonas control group.
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ZWNAEMFE BTS2 5 KEGG pathway FJEIEA T
giit. & 3 4REY, B RME Ei2 =R
XFER A TOKFELI IR 22 5 KEGG i i
YN AR A B T RE R I R AR R N AR ARV
FES HMMp R RS BE R
SOFR . NP . AR E B R LR S S
6 M—PACHHE FE, R H B R Tl A R
Z 53X 6 MMCHHE N A& F 5, B
Iy 68.17% . 74.09% . 81.13% . 130% .
75.21%F1 71.95%.

i# 1 FUNGuild (fungi functional guild)¥j
RE TN , X5 P A R A VR B ) A S B AT
Fro &4 Z5RERM, WERRAREE Ej2 BRE
X A TR K AR &) B AR 2R N AR TR o R
A T AUBS AL TR T B A K I TR R
chORH DG Zh e I TR Y LR R R L AR L R
MWNAEREFE, BT HRRAL b3y
AT B LR A T B AR A i e A
R

* 3 BEREIMERPETKESEHRAA
HHE R R KEGG RiHERFE

Table 3 KEGG metabolic pathway abundance of
seed soaked by Pseudomonas on endophytic
bacterial community in rice seedling root under salt
stress

Pathway levell BCK BEj2

10328 018.47 17 369 060.21

14 074 619.03 24 502 143.70

Cellular processes

Environmental

information processing

Genetic information 8 945 686.76 16 203 000.08
processing

Human diseases 8 687 412.44 15221 439.39
Metabolism 128 481 867.33 223 937 666.19
Organismal systems 3 458 640.07 5947 227.12

BCK means empty control group; BEj2 means Pseudomonas
control group.

3 & #

TR AE AR bR P 26 TR R Vi 22 R PR SR PE A K A A
PRAd R A K I S B AR 2 — PO AR 9T R
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A AR REVE 2R . B M EN
EHEE, IESPEER AL Ej2 BRS RERE R
AR IR0 N KRG 2 B AR 2R A A N IR I AR
HET AR AR R BT

T8 pH . ARIGHE . BHEE IR
W 24 5] L AR T R i PR AR A IR 3R 4 R R A
W A TS S REPERCYT L s K
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DR 2% 25 52 i 7K R 4L 2 D9 A TR R R 2 R 22T
AAFGER ARG A Ej2 2R TR 61 &
J&, FhIE T BK AL R R N AR LR A A
MG ZFEE R AR B E A, TR, —
5 T R A T Ej2 RS AT REfEIE T KA
AR R TP N AE LA R AR S —
D5 AL 2 — e E A AR . B
I, FEOKAEL AL R P A TG R N A 2 R
BRI Z MR A B b

IKFEAMR R NAE A AR, B
BETE ] . BUFFEE T AR BT, 29I sl
v St 2552 0 DK A T B L 2R AT TRR R 2
BT FFRE TR FRUERER TR X
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x4 BEREIMERHETKESEHRZALEERR %R FUNGuild ThaE
Table 4 Fungi functional guild of seed soaked by Pseudomonas on endophytic fungal community in rice
seedling root under salt stress

Classification Guild FCK FEj2
Animal Animal endosymbiont-animal pathogen-endophyte-plant pathogen-undefined saprotroph 0 104
Animal endosymbiont-undefined saprotroph 36 347
Animal parasite-fungal parasite 0 8372
Animal pathogen 185 553
Animal pathogen-dung saprotroph-endophyte-epiphyte-plant saprotroph-wood saprotroph 342 334
Animal pathogen-dung saprotroph-endophyte-lichen parasite-plant pathogen-undefined 215 353
saprotroph
Animal pathogen-endophyte-lichen parasite-plant pathogen-soil saprotroph-wood saprotroph 5588 3830
Animal pathogen-endophyte-lichen parasite-plant pathogen-wood saprotroph 387 1603
Animal pathogen-endophyte-plant pathogen-wood saprotroph 0 833
Animal pathogen-plant pathogen-undefined saprotroph 14 0
Animal pathogen-soil saprotroph 155 1393
Animal pathogen-undefined saprotroph 60 113
Dung Dung saprotroph 11362 1173
saprotroph Dung saprotroph-endophyte-litter saprotroph-undefined saprotroph 7029 878
Dung saprotroph-plant saprotroph 50591 O
Mycorrhizal — Ectomycorrhizal 0 245
Ectomycorrhizal-endophyte-ericoid mycorrhizal-litter saprotroph-orchid mycorrhizal 66 11
Ericoid mycorrhizal 0 293
Endophyte Endophyte 0 69
Endophyte-lichen parasite-undefined saprotroph 0 225
Endophyte-litter saprotroph-soil saprotroph-undefined saprotroph 623 2 656
Fungal Fungal parasite 82 0
parasite Fungal parasite-plant pathogen-plant saprotroph 30 0
Fungal parasite-undefined saprotroph 1617 895
Plant Plant pathogen 7873 3184
Plant saprotroph-wood saprotroph 118 124
Saprotroph Soil saprotroph 464 199
Undefined saprotroph 64 028 75799
Undefined saprotroph-wood saprotroph 0 173
Wood saprotroph 0 27
Unknown Unknown 12886 13115

FCK means empty control group; FEj2 means Pseudomonas control group.

BB E R B m ik BEAE —B (HRFMAT AR A AR RO AT
WAL L A PR MR BTG I T R, PERRRUM R Bj2 IR i R s R
R TFHER, A b el B2 =B FE, XA 5eHMRARR. SRR, g
Xt ERMRA T AR AR R AR AN RS TE R T BRI Bj2 SR KAl AR AR A A R T
FREEWARE . AU TR S RAm R, fedE DR E TR K. 550
THATRETFEE, X 52 AT w4 Xt IR AL 8 LA, PRI LI A Ej2 iR A
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