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N AN TE Z R PR BRI EUIE /A6 A DB A W] IE B Ak 20T 28 55 A B 0 498 B2 A 2R PN A 400 T % 45 A 10 52 il o 3R 1)
ST it A 4 B AR AR . A5 AR HORHIE CAD AR Eb o A [R] it A Ak B A% AR B - S8 08 S A0 TR T 4 28 4 Y o b
R TR 5 B — 1 ST N AT Ak 3 35 5 BT ARk PN A A TR A A T 1D A AR e s 5 S AT CAD A LE L R )
Jit S Ak B B T 7 AR s - SRR R P AR A TR A A A TR AR b BRI ER F AL SRR LR T
J& (Pseudomonas) SR J& (Sphingobium) JZ W & (Pantoea) FL T AA KRR (Klebsiella) 55 I # B & 2 A
AU ) T8 3 7 700 R AR R o b S0 o B 45 4 R i LS R T A AR B R 8 0 R 4R T s B Ah L B — B SEUNE s D AT A B
TG T EM WIS (Ralstonia) 559 LA T & 4, IF RO A AR AR 2R O 34 0 A2 4 TR R A R T 180 B 75 AR AR AR B 1 18
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JUH g, eIt B R Ay B 32 7 e A AR AU i
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HE(B) .75 % ANE/25 % 46 4 PFAE (C) .50 % AL/
50 % LAV (D) (25 % Z /75 % 46 A= YFIE (E)
K100 %46 A= BF AR (F) 3% 6 41 4b #, 5E F & il &2
DU F e A 3 A1 3 o3 A bk AR B 1 S AR &R P AR A
W 2 FEVE . B TE R T ik AR 7 b B 2 i AUNE 4 it
PR A .

1 #RlE7F&

1.1 MRS58
“PEEY 1 BT/ TOR ATV KRR B R

A DRIE I T 5 TR BT, & A 5.84 00 s AL
URFO MW E TSR 2, AR 46.4%., &
R T 2018 4E 9 A & 2019 4E 12 A7E) 5 KK
2 BEEE A TR R (AR 2 1087187, b4 22°51.20) it
7. RERYEF M LTS ARy 8 g ik
ATHAL % 7 = 3 WY Lo o3 I8 LGB B 3 2 Wt IE .
FH T T it T % 0 A AR T, 18 I N B — 463 IE K
AHEAT 38 E AR 4 3R 1 38 0 A, 0 TR AR AR R
[l Je 45 7 5 [A] s, A it I Ak B8R 7 RO ] 7 258 1
T AR, IR 1,

1 AW RERS
Table 1 Experimental design and fertilizer application g
pG:) el B S it A
Treatment Base fertilizer Topdressing Total nitrogen content
A AN BB No fertilizer application( F0) 0.00 0.00 0.00
B:100 % &M 100% nitrogen fertilizer (Nigoy ) 12.07/0.00 5.17/0.00 8.00
C:75% &M /257 BERE
/].ﬁm SV B . . 9.05/23.97 3.88/10.27 8.00
75% nitrogen and 25% peanut residue compost (Nz5y; » PCosy)
D:50 % & /502 e
AEH SOAIEE G . . 6.03/47.95 2.59/20.55 8.00
50% nitrogen and 50 % peanut residue compost (Nsgy; »PCso)
E:25% &ML/ 75 Yo 464 PRIT
\)/U,;L /15 % v . . 3.02/71.92 1.29/30.82 8.00
25% nitrogen and 75% peanut residue compost (Nasy s PCrs04)
F:100 % A4 B 100 % peanut residue compost( PCigoo ) 0.00/95.89 0.00/41.10 8.00

/7R E B o B s e A E AR AN AE AR DEAC AY FH & . Note: Numbers before and after®/” show the application of nitrogen fertilizer and

peanut residue compost amount,

FEHE 4% pH 5.50, A ML & & 6.20 g/kg, 4>
2.0.86 g/kg, 4 M 0.54 g/kg, &8 14.5 g/kg. Bl fl
A 57.3 mg/kg, HAL W 3.56 mg/kg, HALH 80.6
mg/kg. 5 A 5 P BE L R B IR A A Y
Jita 4% W R 5 v AT A (R4S B
12 HmRXESHSWAHIE

BHERKME 3 E B, &bz R
SR HECR MU S BEALICRE . B Ak 3R B AL
B9 MR SRS 1RGSR L AER LB
A 3 AEE . R BRI R & A it e
AEPRTE AR PR L AR WA GRS, RS
L 2 mm BT R 6 5 3 ATCH A, T 0 1
AR TR A5 . AR R & KR ZZ WK e
T A TWEE, T NG 7

R A 2N A S AR 22 PN A A A RV 45 4 43 T PR
WS AE YR 2R AT IR B Miseq™ 7 & #E 47
Al Y AR 1% & NCBI B v et
1.3 HEaE

* H Excel 2013 1 SPSS 20.0 4¢3 % 2 5

BAE AT ge it o0 B . 22 3 L R TR 4 TGOR & i) 2
K8 ¥ (Duncan’ s multiple ranger test, DMRT),
A OB 2 w32 1 2 Bl 40 7 5 T-sanger
#H4T Alpha ZHME Y FIA K Venn B 87, K H
Shannon #§ #{ #1 Simpson $§ ¥ 3 1iF 3 A AR Fr £ 3
TR FIAR 2R N 2B 20 T 2 KR L Chaol 48 8046 78 41 1
FHEE,

2 FERG55MH

=R i)

1 2 WA, 55 A it A Ak B CAD A EE it AE Ak 2
P A )R EE el oA 7 3 R R AR B - 9 2 B RAR R
PR A 0 A [A] 23 28K B0 s b, UIE 5 DF E I it
Xof AR Bk - AR BT MIAR 2R PN AR 20 B AN () 0 20K 7 1 2
M A SR TR 5 A — B SO I B D A Ak B, 5
SRAR T T 7 AR R AR B e S A0 T S (] 3 2K P R
HRE A b ¥ S BOR R N AR 40 A [ 20 280K 7 B
T,
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Table 2 Number of endophytic bacteria in rhizosphere soil and root of tomato under different fertilization treatments
3 fib B ] ] H B & i SrEBAERIT
Source Treatment  Phylum Class Order Family Genus Species OTU
A 35 97 236 399 769 1568 4 465
B 34 95 234 402 779 1595 4602
HREBR - 48 4 7 C 34 94 236 400 778 1587 4 504
Bacteria in rhizosphere soil D 34 97 239 411 790 1623 4692
E 36 95 242 425 817 1673 4709
F 37 99 237 415 789 1571 4268
A 16 27 72 132 227 316 409
B 11 17 50 84 147 195 241
HEFR N C 18 30 85 162 271 391 529
Endophytic bacteria in root D 17 31 86 157 268 389 503
E 17 26 73 130 213 293 368
F 6 7 33 49 86 102 116
22 HESHEESH I T 22 MR 0 R R A B e CRAR EUIE 5 DA A TS

55Ot A Ak B CAD AH EE o A [R] i S Ak 38 % 2 Jh
P PRAR B 1 58 40 I8 2 A 1 Shannon #l Simpson 1§
BTG 2 5 R, BN 5 & BE Chaol 45 £50 9 5% i 4R
B5 . AL (B) FK L G DB AR 3 (O B
AR TS AR AR AR PR A TR 3= B 3 (3 3D,

55— T 5 AN i BB A B CAD AH EE L B — Y AU
FYEAE AL 3 (B F F) AN AN 5 3507 A AR AR 3 9 A2 4
R B E AL, M HE FERANENEE S
J 4 2 R AIG s BE AN L RUIE 5 DR RE BE e X 2 ki AR 2R P A

P 5, 312 T 280 e DG A4 e HE Ak B8 75 06 B UAE
25 Vo B BFAETC LE » U A S0 IE FDF HE TC e 4% i 50 %0
FIALFE (D) (3 3),

25 b it JIE Ak BN SR W) i R AR AR P - S A
TR 22 BRI 2 R 0 AR R AR DN A AR Y 2
FEVES R R A 2R 5 B — A A A B I it
S BT R PR AR B P A AR R A S R
WA ARG o AN AR 3 R A AR s o B 5 O £t 15 R
LIk O RE T B9 $2 7T

R3 AEEEAAEFEMEKRRETEMRRENEAR Alpha SEFEEE
Table 3 Alpha diversity index of endophytic bacteria in rhizosphere soil and root of tomato under different fertilization treatments
P 3 hib P Shannon 8§ % Simpson 1§ % Chaol 8%k HER/Y
Source Treatment Shannon index Simpson index Chaol index Coverage
A 4,89+0.04a 0.02-+0.0006ab 721.28414.69abc 99.56
e B 4,92+0.06a 0.02-£0.0014ab 707.024+19.34bc 99.57
AR - A . - ’
. C 4.91£0.09a 0.0240.0017ab 684.63437.11c 99.64
Bacteria in
. . D 4.9340.05a 0.0240.0025ab 708.06+11.16bc 99.61
rhizosphere soil . ) _
E 4.9740.09a 0.0140.002b 752.71418.32a 99.55
F 4.9340.03a 0.0240.0026a 732.42+14.82ab 99.50
A 2.42+1.42ab 0.2140.18b 152.04+£102.01ab 99.63
e B 0.6840.51bc 0.7940.18a 123.96+32.08ab 99.65
HEZR N A 4T . - - -
Endophvti C 3.43+0.38a 0.09+0.04b 229.75+25.52a 99.52
ndophytic
bact Ap.y . D 2.75+1.29a 0.194-0.18b 205.8+125.43ab 99.52
a ria in r
e o E 1,94 1.49abe 0.3540.32b 133.2288.77ab 99.66
F 0.4140.39¢ 0.824-0.22a 72.93418.19b 99.74

23 HEEEZFARSW

DA 152K BB 1 AR, A [R] it AT Ak 23
e A AR AR B 3 v A B 1] 53 2R K P 2 Y o bR
T 1% E £ i 10 A5 T T4 433 JE A
W] (Proteobacteria) , it & # '] ( Actinobacteria) | £
L5 ] (Chloroflexi) R T 1 '] (Acidobacteria) | J& BE
1] (Firmicutes) AT I ] (Bacteroidetes) | 2 F i
["J(Gemmatimonadetes) , ) B 7 '] (Rokubacteria) |
Patescibacteria FlAH 16 B2 € & | ] (Nitrospirae) , &7 /7

T LOYMAEALH B 1T 19 53 28 18 T HoAth (Other) [']
25, HEAh ., BRASTA] it AE A 75 Aif AR P 48 b L A 34
AU TR ] 0 22 4 AR [R) 5 (A () it A Ak B 2% 440 R L A [R)
B T2 7 L R B4 S, 2 AR it A Ach B v L AR TR ]
(Proteobacteria) 4l & # (5 b8 33.5%0, B — B4 &HE .
DERE RN K [ B B 2008 /B BE Ak B R R g i
19.47%.22.29% .,21.29% .26.42 % F1 22.46 % , /A [A] jifi
JIES Ak B 5072 T e A AR AR B R B B ] o 2
AP B 5 EE (B D
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HALISAEI ] Nitrospirae:0.91%

Patescibacteria :1.39% —

CURHA B 1] Rokubacteria:1.97%

ZEHLIIIA ] Gemmatimonadetes :2.67%

AT Bacteroidetes:3.29%
JEEEE ] Firmicutes:3.64%

AT IR ] Acidobacteria :12.74%

Al Others:3.62%
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JRZEHE ] Actinobacteria :21.24%
A

FHALBRAE R[] Nitrospirae :1.23%

Patescibacteria:1.13% \

- CLEHREA ] Rokubacteria :2.39%

oF FLH R ] Gemmatimonadetes:3.01%
HWAFE ) Bacteroidetes:4.04%
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, HAh Others :3.64%

AFIH] Proteobacteria :32.54%

LSBT Chloroflexi:14.46%
JHZETR ] Actinobacteria :19.47%

FHALBZTE B T Nitrospirae :0.98%
Patescibacteria:1.28%

. CURHATET] Rokubacteria:1.81%
U | ] Gemmatimonadetes:3.33%
UK 1] Bacteroidetes :4.32%
JEEETR ] Firmicutes:7.05%
FRFFHII] Acidobacteria:11.98%

HAth Others:3.11%

AR Proteobacteria:30.84%

RS TH[] Chloroflexi:14.00%
s ’ JRLEHIT] Actinobacteria:21.29%

FHALERFE ] Nitrospirae:1.21%
Patescibacteria :1.31%
BRI ] Rokubacteria:1.78%
ZELHIR ] Gemmatimonadetes :2.96%
JUHFIE 1] Bacteroidetes :3.39%

JEBEP ] Firmicutes:5.12%

FRATH ] Acidobacteria:11.20%

HAh Others:3.12%

AFFLTE ] Proteobacteria:29.56%

R Chloroflexi:13.93%
JZL ] Actinobacteria :26.42%

D

FHACIZEIER ) Nitrospirae:1.24%

Patescibacteria:1.16%

CURHITH 1] Rokubacteria:1.77%

SR ] Gemmatimonadetes:2.56%

AT Bacteroidetes :4.25%

JEEEVE ] Firmicutes:11.14%
BRFFEET] Acidobacteria:9.91%

FAth Others:2.74%
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£ 5 7) Chloroflexi:11.02% ) )
JRZETH ] Actinobacteria:22.46%

FALIBIET ) Nitrospirae:1.05%
Patescibacteria:1.77% ——

CUFHATE ] Rokubacteria:1.37%
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HWAFEET] Bacteroidetes :4.71%
JEEET ] Firmicutes:6.07%

FRATTH ] Acidobacteria:14.95%

HAth Others:3.57%

AFTEHI] Proteobacteria:30.46%

£ ] Chloroflexi:11.36% TN
ML Chlosofiesl % JHZETR ] Actinobacteria:22.29%

F

E1 AEEELETRETEARTIEKEARDE

Fig.1  The distribution of soil bacterial community structure in rhizosphere at phylum level
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() M, AN [R) i IS Ak B 2% 14 T L 3 kAR AR AR 2R
TR 1] 3 25K FE 2 A JE T 1] (Proteobacte-
ria) 2% B 17 (Actinobacteria) 8 FT & |1 (Bacte-
roidetes) FIJEBE '] (Firmicutes) 2 1% (K 2) ,

ELA [) it S Ak R i 3 5 o 1 2 A AR A R A B
WATE 150 K, Horp, o — 1y ZIE AL B
AR T 10 R R UL A TR T 50 2820 i A
MERE AL A 4 N A BT THI 2= 2 T AL AR

JERERH T Firmicutes:0.30%
LD
Bacl§r01dtite§ :269%1//\ |
TR
Actinobacteria :9.27%

Ak Others:0.63%

Eiaciel

Protcobacteria :87.11%

A

JEEER ] Firmicutes:2.56%
ATEE] o
Bacteroidetes:1.12% — |
TR
Actinobacteria:15.68%

HAth Others:1.53%

BRE

Proteobacteria:79.12%

c

JEEERIT] Firmicutes:0.29%

o HAt Others :0.539

gy (I Omen 033
Bacteroidetes:0.61% ——— | |

LR ]

Actinobacteria:5.57%

\ AT
Proteobacteria :93.00%

E

JE Wi 1] (Proteobacteria) Fl i £ i '] ( Actinobacte-
ria) ZH B 5 B — 46 A2 GF A Ak 3 U] 453 AR 1R 1] (Pro-
teobacteria) 1 LI T ZNE /DF BEAS [A] e Lb 4b 3
B TC L R RIS L ) AR L 4 A DR T H ] 2
T MAEMRAR R b B JE B 1] (Proteobacteria) P 42 4
P Y o F O W R e U TR 1] (Actinobacteria) | 42
FF 1] (Bacteroidetes) 1 JE B 5 '] (Firmicutes) 4
W LB AL AR (A 2)

JEREGG ] Firmicutes :0.04%

BT o ( FAth Others:0.11%
Bacteroidetes:0.05% ——
TR

Actinobacteria :2.57%

LS|
Proteobacteria :97.23%
B

JEHER ] Firmicutes:1.38%
e
Bacte‘roi(iejf?:l.OS% — |
TR ]
Actinobacteria:13.78%

HAh Others:0.71%

SN
Proteobacteria:83.08%
D

JEEER T Firmicutes:0.00%
FFE S
Bacteroidetes :0.07%'//
TR
Actinobacteria :0.48%

( HoAth Others:0.01%

\ ASEE
Proteobacteria:99.44%
F

B2 FAREELETREAANEARIFIEKEENSH

Fig.2 The distribution of endophytic bacterial community structure in root at phylum level

2) M E o3 K.l I 3 R AN [ it I Ab
PREAETT o 7 onfi A bk AR B 0 g b i A A An e R
norank_c__subgroup_6 . ¥ & 5 i I JB (Sphin-
gomonas) % 15 ML #E JE 4 AL (& 4>, HH,
norank_c__subgroup_ 6. ¥ & B B B JE (Sphin-
gomonas) .norank_o__Gaiellales .norank f _Rose-
i flexaceae \FE AT B J& (norank f  Xanthobacter-
aceae) HEAUFT & (Bacillus) \Gaiella 55 7 40 TH
i 2 AN ) it S A 38 % P e AR R AR B - 8 v i 3
BIHBEE. WA norank_c__ KD4-96 & A Jjiti it

A B2 A AR AR B - 9 b i R R R s norank
f_JG30-KF-CM45 J& 5 — AL Ab 2 K /A8 3 I L
(75%0) &b B b i) e A UG B0 R s R BB (M-
crobacterium ) 24 T W] 2 I8 /&5 E b (75 %0) A —1f
JIES Ak 3 e ) o R B TR B s RBAT 2 B — f I Ak 3
PR AL H R R s T 2R R\ S KW 8 (Sporosarci-
na) M2 A 2R L b (25 Y0) DF IE b 25 b (%) 8 A7 fE 35
WA . SRR A 8] it NE Ak BRASA eh A8 T 7 h AR
B S rh AL i A s 2H Y o b T HLOE O T R
HiAR B b 35 b (4 00 55 20 T i 2
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E
2 B Norank c__subgroup_6
o é S0k B HE R E S Sphingomonas
% . B K8 Arthrobacter
% § Norank o Gaiellales
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A § 60} Norank_f Xanthobacteraceae
E_E g W ZFFFTE Bacillus
s < W Gaiella
}:’; 2 — ] e 1 B Norank_o__Rokubacteriales
5 S 40f = E = — i B Norank_f Gemmatimonadaceae
% E i — ® Norank_{__JG30-KF-CM45
H g - . . - - - Norank_c¢ _ KD4-96
G P
S " T EJE Microbacterium
= 20t r— —
§ I u RBAL N .
5 w S )\B KR Sporosarcina
gl F R RN R
0
A B C D E F
Kb Treatment
3 IRBRTEAEBSEKEEMSHE
Fig.3 The distribution of soil bacterial community structure in rhizosphere at genus level
x4 RETERBARESLKFEHNERSLL
Table 4 The proportion of dominant soil bacteria in rhizosphere at genus level
M3 J& Dominant bacteria A B C D E F
Norank_c__subgroup_6 5.74 6.14 6.15 5.84 4.12 7.02
R B JE Sphingomonas 6.82 4.20 4.19 3.68 3.28 4.46
W R Arthrobacter 1.93 — — 4.82 3.82 5.31
Norank_o__Gaiellales 2.86 2.54 2.70 3.33 3.31 2.82
Norank_f__Rosei flexaceae 3.44 2.77 2.30 2.97 2.46 1.99
WOFFHEJE Norank [ Xanthobacteraceae 2.51 2.83 2.51 2.62 3.13 2.14
AT IAIR Bacillus 1.79 3.01 2.73 1.83 3.40 2.48
Gaiella 2.31 2.06 2.09 2.35 2.21 1.93
Norank_o__Rokubacteriales 1.97 2.39 - 1.78 — -
KRR )8 Norank { Gemmatimonadaceae — 2.01 2.01 1.96 2.51 —
Norank_f _JG30-KF-CM45 — 1.80 1.93 — — —
Norank_c__KD4—96 1.88 — — — — —
WM& Microbacterium — — 3.45 — — 1.86
RB41 — — — — — 1.72
FHRNBERER Sporosarcina — — — — 2.17 —

(7]t AN T e A Ak B AN AN SR T 2 i AR R AR

Z5 N LR A0 0 S R T B9 o L T EL R O TR

BEE /%
ance on genus level

10p

Ab#E Treatment

JEH B 4,

AR Ralstonia

RIS Pseudomonas
OIS Kiebsiella
Unclassified_f__Enterobacteriaceae
YHE TS Sphingobium

iZIJE Pantoea

ified_f Burkholderiaceae
HJ&  Ideonella

J& Microbacterium
WEEZ & Actinoplanes
Norank_{ Moraxellaceae
Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium
Lechevalieria

Unclassified_f _Rhizobiaceae
SFHIAFE Bacillus

BRI Tatumella

YIRS Verrucosispora

HoAth Others

B4 REANEHBFESLEKRTLEMTH

Fig.4 The distribution of endophytic bacterial community structure in root at genus level
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5T AL Ak 3R CAD A T, B — 1 EUIE A P B
R ML )& (Pseudomonas) 5 g H @ (Sphingobi-
um) VA Bz & (Pantoea ) 55 7 Tl #56 Ja He 2k ; 1
— ML AL 3 (F) A A S 2 T e BRI IE R (Kleb-
stella) 55 8 T LT Jm G2k 5 UL/ 0F AT 150 e A 3L
SRIA 5 A AL BEAR [ B i L N A s L (H
A T IR, 5 AR IE AR BEAR L, 5 AUIE
(7526 /BFIE T Lb (g Ab 31 (OO Hr, B8 T 3 A e
(Ralstonia) \ iz W J& ( Pantoea ) . 1 ¥F W& J& (Mi-
crobacterium ), Allorhizobium-Neorhizobium-Pa-
rarhizobium-Rhizobium 3 %5 W # )8 ( Tatumella )
SEARSAAN L (H S R T B B (Ideonella) | if
Bk W I8 (Actinoplanes) .norank _f__Moraxel-
laceae cunclassified { Rhizobiaceae . 2F 18 FF 5 )&
(Bacillus) % fJt % 40 3 i 5 50 76 ZAL A 50 %6 Df AL L

x5

oAb $E (D) Hh, W) Bk 2 7 AN it JE A R A 0 TR DR AL
lorhizobium-Neorhizobium-Pararhizobium-Rhizo-
bium BV E )G (Tatumella) MF HFEFEE 4
T ESHIE (Ideonella) JJFEN T H & (Actino-
planes) Ml Lechevalieria J& &l s i 25% % A A
75 Yo BF AL Le A 3 CED o, 2R T AN i I A 3 A
WA W B (Microbacterium ) Allorhizobium-Neo-
rhizobium-Pararhizobium-Rhizobium Y& £ 1 &
J& (Tatumella ) 40 W, 17 0 & &£ 7 X 18 5 W &
(Ideonella) .norank { Moraxellaceae FYE
J& (Verrucosispora) 4 . Z5 b, AN [a] jiti I Ak 38 [)
WMUAE T T AR PRAR R PN AR A B B VR A5 A R — 1
RUE B Y AT Ak B AU T2 5 7 i A AR AR &R N 2R
20 AR 7 0 22 BRI R e RE L T EL i S BOERR 40 0
DAL AR A0 T D k2R AT B AR T MR I BT (3R 5)

RERBNEBEEDLXKFHEM AL

Table 5 The proportion of dominant endophytic bacteria in root at genus level

%% J& Dominant bacteria A B C D E F
HHi B8 Ralstonia 16.76 58.17 — 6.14 5.55 72.23
R IE Pseudomonas 22.65 — 9.97 15.71 41.34 24.31
wHE A K EE Klebsiella 4.35 30.03 11.11 18.87 2.59 —
Unclassified_{__Enterobacteriaceae 8.28 4.25 6.38 8.33 13.51 —
HilS 8 Sphingobium 2.48 — 11.37 8.06 3.56 —
Z# @ Pantoea 9.82 — — — 8.80 —
Unclassified_{__Burkholderiaceae 2.87 — 5.69 4.01 1.98 —
Y EH B Ideonella — — 2.61 2.55 1.51 —
WA 8 Microbacterium 2.78 — — 2.04 — —
iF iR H 8 Actinoplanes — — 2.77 1.86 — —
Norank_{__Moraxellaceae — — 2.13 — 1.83 —
Allorhizobium-Neorhizobium-Pararhizobium-Rhizobium 1.81 — — — — —
Lechevalieria — — — 2.79 — —
Unclassified_{__Rhizobiaceae — — 2.78 — — —
ZEMUFT B8 Bacillus — 2.30 — - -
R B Tatumella 3.18 — — — — —
PEHLTR J& Verrucosispora — — — — 1.28 —

3)JE 4K Venn B, H— ) L ok DF AE 4
FRLL AR [RVAIE /F B BE A 2R 2 5t A7 RR AR B - 18
v 4 TR i 432 KO 0 X v TR I Y AN T AT AL B
RS ) il A Ak 25 HC By - 2 8 78 A AR AR B - 498 rh 1Y
FEA A0 T8 53 JEKT- Bk 5 AN it A A B L 1S PR
—itl FH 0B Ak 3R A TR AR R S AN it A Ak B
SELHIN 9 AN B — B R Ak B L R R [ R /B AR
e L it JIES 2 3803 o o AR B 8 T RE A 1 40
KB TR 5-D)

5 — 5 T AN [ it AL Ak B R AR T 7 i R B AR
RNA YR JE 43 KR . 5 ORI Ak BEAH
B — 1 FAE DA A 3 85 T 30T A AR AR R AR
i T T8 4 KB 1 T B L 43 0 eR A it E Ak B
241 TREZE 184 M 101, HErZ B A A H B
(FE 5-2) ARV AR /DF IE BE it BE 0 A B F 4 & &
iR AR AR ZR PN A 2 TR R 43 2 KO B0 JR LA 50 %
RAEF 50 Y0 AEFC HE B Ab BB TR e s (A BE A
T A B G510 386 o, 2 R P L 93K 75 Y0 s, S5 ANt AR Ak
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Fig.5 Venn diagram of the soil bacteria in rhizosphere and endophytic bacteria in root at genus level
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HP WRANAENEREEN S ZHERZR
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A5 it A A BN ASC R 8 7 b AR AR s 1
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(142K F LA TE H ] (Proteobacteria) | il
281 1] (Actinobacteria) .48 %5 i ] (Chloroflexi) | fig
FFATT (Acidobacteria) \JEBER [ ] (Firmicutes) 48l
FF R 1] (Bacteroidetes) |, 2F FA il 1 ] ( Gemmatimon-
adetes) . & B B '] (Rokubacteria) | Patescibacte-
ria FAY fk B2 € & 1] (Nitrospirae) & A [A] Jiti AT 4b B
Fe AR AR AR PR S b B P S A e T 428 . (B AR [E] AR

PN ] 532 i O AEAS [ N Ak B b SR 2% 5 . 31X
— 2 RERWY BT 43 20K it A A 3 X 3 6 A Pk
R - 396 v 1) 40 TR R 7 45 40 O T 355 e L AU ek
ST R B A A TR VR 2 o L s S A L i
A BRI G AR T R R AR AR AR N A A R R R 2
S G H L — B EIE SR IE A 2 AR R L A A TR
HE A B AN RE AL FE AT 4 DL SR T 1280 2
2 A ABAT L/ T ML CRUIE /DR D B it Ak 38 0 ¥ A7 &
Az B — AT B AT AL Ak 2R AH ) 9 B0 52, AN K AR AR 3
MRS LR, X—HRERY . B —1
PR A HLAL T T Ak B2, 25 B 5 | kS 9 55 A8 ik P A= 40
TR 7% 235 0 2R A o A7 A UM R 0P s 3 1Y ml RE A

J& oy 36K P b B S B M W R (Sphin-
gomonas) \Gaiella ,norank_c__subgroup_6.norank
_o__Gaiel I lales . norank f _Roseiflexaceae \ ¥
3T B & (norank {  Xanthobacteraceae) . 2 fil FT
W@ (Bacillus) 55 7 A 41 B & J2 A 7] it 12 Ak 38 4% 1
T B A AR AR B g b i A 0 SRR L (HOR [ i
JIES A2 34 7 A e AR s b 8 v, 5 AN A Ak AR TG L A
e 481 ) A R — B IS Ak A AR AR B b A
TEREA 0 25 0 R 28 101\ S BRTE & (Sporosar-
cina) Ml RB41;1X — 45 L 2B, 7t 1A HLIC A 3 7
EHAELEME SN TE R, S5 IEAE T EA BT
HUAE - SR TR R P A5 . D) — 5 T A [ it JE A R
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A EIE DR AE Ak FRAS AN TE B T4 = T st A AR AR R Y
AR AN RE TS B 2RV R R S B0
PN AR S D R T A A DR 2 TR A A 3 R AR
A 20 B R L S e . A B SR S5 M R R
(Ralstonia ) " W il 95 /R K W (Ralstonia so-
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PR E E THRPMWEE (Pseudomonas) F Zf 1
FFJE (Bacillus) 5547 1 4 TR B R 25 it A AR AR 2R A9
PN A Al R

25 1o it JIE A 3 X 2B Jh AR AR AR PR 1 1 A TR Y 2
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Effects of nitrogen/peanut residue compost on rhizosphere

soil and endophytic bacterial community structure in root system of tomato

PANG Shichan' , WANG Shuaishuai’ ,ZHANG Wenjing' . HUANG Ziyue',
QIN Renliu',XIAO Jian', TANG Xiaofu', YANG Shangdong '

1.College of Agronomy/National Experimental Teaching Demonstration
Center of Plant Science ,Guangxi University s Nanning 530004 ,China ;
2.Yulin Vegetable Industry Center ,Shaanxi Province ,Yulin 719000,China

Abstract  Six treatments including no fertilizer application (A),100% nitrogen fertilizer application
(B),75%nitrogen and 25% peanut residue compost application(C),50% nitrogen and 50% peanut resi-
due compost application (D) ,25% nitrogen and 75% peanut residue compost application (E),and 100%
peanut residue compost application (F) were set. The endophytic bacterial diversity in rhizosphere soil
and root system of tomato was analyzed with high-throughput sequencing. The effects of different ratios
of nitrogen/peanut residue compost on rhizosphere soil and endophytic bacterial community structure in
root system of tomato were studied to provide a theoretical basis for the balanced fertilization of tomato.
The results showed that the composition of dominant soil bacteria at phylum level in rhizosphere was not
changed,but their ratios were altered by application different fertilizers. The amount of dominant endo-
phytic bacteria at phylum level in root of tomato was all decreased by only applying single nitrogen or
peanut residue compost. At genus level,the composition and ratios of soil bacteria in rhizosphere and en-
dophytic bacteria in root were altered by application of different fertilizers as well. Some dominant bacte-
ria including Pseudomonas, Sphingobium , Pantoea and Klebsiella were disappeared under the treat-
ment B or F,indicating that single application of nitrogen or peanut residue compost is not helpful to
build a healthy rhizosphere soil microenvironment of tomato and improve plant resistance. Some patho-
genic bacteria including Ralstonia were enriched as dominant endophytic bacteria in roots of tomatoes
under single nitrogen or peanut residue compost treatment,indicating that soil health in rhizosphere and
crop resilience is not improved by single application of nitrogen or peanut residue compost. 25% nitrogen
and 75% peanut residue compost are the best combination for improving soil health in rhizosphere and
crop resilience among the 6 treatments.

Keywords tomato (Lycopersicon esculentum Mill); nitrogen/peanut residue compost; rhizo-
sphere; endophytic bacteria; organic fertilizer; bacterial community; plant resistance; reduced fertiliza-

tion
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