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Abstract: To select suitable slow-release fertilizers for sugarcane productions the endophytic bacterial community
structure in the stems of sugarcane under different slow-release fertilizer applications were analyzed. Based on high-thr-
oughput sequencing techniques, the endophytic bacterial community structure in the stems of sugarcanes among con-
ventional fertilization (CK) and different slow-release fertilizers (A-F treatments) were analyzed. In comparison with
CK, the diversity of the endophytic bacteria in the stems of sugarcanes was significantly increased by adding long- act-
ing agent (235 g/t) and synergist (3 g/t and 18 g/t), but the richness of the endophytic bacteria in the stems of sugarcanes
was not significantly improved by slow-release fertilizer applications except adding long-acting agent (235 g/t) treat-
ment C. Meanwhile, Herbaspirillum was the specific endophytic dominant bacterial genus in CK. Sporocytophaga and
Cellvibrio were the unique endophytic dominant bacterial genera in the slow-release fertilizer adding long-acting agent
(125 g/t) treatment A. However, no specific endophytic dominant bacterial genera could be found in the slow-release
fertilizer adding long-acting agent (150 g/t) treatment B. Norank f SC-1-84, norank f Neisseriaceae, no-
rank f_JG30-KF- A9 and Massilia were the specific endophytic dominant bacterial genera in the slow-release fertil-
izer adding long-acting agent (235 g/t) treatment C. Brevundimonas, Enterobacter, Saphylococcus were the unique
endophytic dominant bacterial genera in the slow-release fertilizer adding synergist (3 g/t) treatment D. Cloacibacterium
was the specific endophytic dominant bacterial genus in the slow-release fertilizer adding synergist (8 g/t) treatment E.
And unclassified f Burkholderiaceae, Paenibacillus, Allorhizobium-Neor hizobium-Pararhizobium-Rhizobium, Cory-
nebacterium_1, Chryseobacterium were the specific endophytic dominant bacterial genera in the slow-release fertilizer
of adding synergist (18 g/t) treatment F. Furthermore, the functions of the endophytic bacteria in the stems of sugarcanes
did not show significantly different between CK and applications of slow-release fertilizer treatments. In comparison
with CK, the diversity of the endophytic bacteria in the stems of sugarcanes was significantly increased by adding long-
acting agent (235 g/t) and synergist (3 g/t and 18 g/t), but the richness only could be significantly improved by applica-
tion with slow-release fertilizer adding with long-acting agent (235 g/t) treatment C. Except of slow-release fertilizers +
long-term agent (150 g/t) treatment B, specific endophytic bacterial genera in the stems of sugarcanes all could be dete-
cted under slow-release fertilizer applications. Although the whole functions of the endophytic bacteria in the stems of
sugarcanes were not significantly altered by slow-release fertilizer applications, higher stress resistant abilities could be
concluded in sugarcanes under most of slow-release fertilizer applications (B—F treatments). Among them, the highest
promotion and stress resistant effect on sugarcanes growth was the slow-release fertilizer + 235 g/t long-acting agent
treatment (C) according to the composition and function of endophytic bacteria in stems of sugarcanes.

Keywords: sugarcane; slow-release fertilizer; endophytic bacteria; high-throughput sequencing
DOI: 10.3969/j.issn.1000-2561.2023.03.019
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ot (BORARE . iR, e RS ) haE,

R H RIS [R) it BE B A VR 4 P4 A 4 B 1 5
M) A WFSY, (HZZREAE X H IR PN A 40 B R 5 454
P SEATI 8 DL AE . ik, ASBESE b AS TR EC
SRR AL P H AR R ZE AR A A TR RIS ALk, 1R
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JE (CK) xR, B . jifi 45%% 4 IE 1800 kg/hm”
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DNA #£H, PCR § T F1 & o 7 B2 AN T -
i F FastDNA Spin Kit i ( MP Biomedicals,
USA ) X H FEAE bR 2L 3B F 17 5. DNA Hihi$e, Jf0d
NanoDrop2000 4376611 ( Thermo Fisher Sci-
entific, USA ) ¥ailll DNA ¥ f4lifE, LIFEHUY
ZEER N AR 4N DNA A BEAR, ik B 799F
( 5'-AACMGGATTAGATACCCKG-3") 1 1392R
( 5'-~ACGGGCGGTGTGTRC-3') H|¥*t V5~V7
AR X HEATHS 1 %8 PCR Y4, 4 799F( 5'-AAC-
MGGATTAGATACCCKG-3' )fl 1193R( 5'~ACGT-
CATCCCCACCTTCC-3") 5|¥*f V5~V7 AJ2Z X
HATHS 2 56 PCR U5 SRS 0] 2% e A 5 i
[m1 PCR 7=, #] H AxyPrep DNA Gel Extraction
Kit ( Axygen Biosci-ences, Union City, CA, USA )
AT S = gk, 2% B g W G fis v kR I,
JH Quantus Fluorometer ( Promega, USA ) X [A]li
P AT E A ] NEXTFLEX Rapid
DNA-Seq Kit #17# % ; &5 Hlumina 2\ ]
() MiseqPE300 -5 HEA T 5 o 25 M8 1 e U
TR I Y A5 4 T A BN 43T o
1.3 HIEAIE

& F Mothur ( v.1.30.2 ) B F A B HE% 10
Alpha ZHE% . EFEAHUE N 97%1% OTU &, Jf
i R EF (v.3.3.1) T HI T EBEE 4
Mr e B 5, JF i TSt faz . fdiH LEfSe
BRA XA i 4 HE S 0 2 1) R TR) 2 41
PEATERAME P 538 (LDA ), LU & XHRE S R0 E
Wi 22 S i RF 2 . {8 BugBase T H X
WL AT R E . A PICRUSt (v.1.1.0) %K
X OTU F R R AT, SR 54l KEGG %k
PEJ%E ( Kyoto Encyclopedia of Genes and Genomes,
AR IE AL A B R4 45, http:/www.genome.
jp/kegg/ ) TS IIREIHI S,

Bl R Excel 2019 #{FdkfTiH54, RA
IBM SPSS Statistics 21 Zeit 42175 2087,
K A Duncan’s 3 Fl L A 56 F 17 0 35 PE A 56

(P<0.05), JFRIH b 3E 35 A Y BE AR A TR A
F) 1 I-sanger 2 8048 70 ¥ 5 247 76 2 5008 7 v o
HOlE LT S B 22 0%

2 HRE5SMH
21 HAARRAHEZRAZBEEEZ
RNEMFEZHFES T

DL Shannon 18 5048 /8 A 4 e 19 2 A1,

Chaol il Ace f8 B8 /m N AEME M 8 E
Shannon, Chaol 1 Ace F8EUH A, Ui PARE S I
FheterEMET RS, mE 1A, 5 CKAH
b, 2B C. D. F AbB B &8 m T H R
FNAEME I ZHENE, ZRIL AL E ACFRI B 3
REAR T H R AR R 25380 9 AR A R 1) AR, R REIE
B AbHE 5 CK Z BTG E k22 55 Ik, HREM
PREZEFBN A W B, BRERIE A f1 B Ab#
B ERRARAL , AR AL B 5 5 B AL = (] ¥ 00 B
P25

*1 HATRRERIEHEE
M Alpha 2

Alpha diversity of endophytic bacteria in stem of
sugarcanes under different slow-release
fertilizer applications

b3 ELPAE R Ace $5 51

Treatment Shannon index Ace index

EHHE

Tab. 1

Chaol 8%
Chaol index

A 1.05+0.22¢ 187.97+34.18°  175.58+29.81°
B 1.31£0.59%  191.55+49.45°  193.54+56.52°
C 4.32+0.80° 463.91£27.65*  434.04+£59.41°
D 4.29+0.28° 269.80+82.58>  271.31+88.19"
E 0.76+0.01° 265.69+62.26*°  264.59+56.56"
F 3.80+0.09° 361.07+33.06™  303.65+38.28"
CK 2.22+0.21° 395.24+162.73" 380.39+168.44"

s FBIAS /NG FREFR R AN [ AL 34 1] 22 57 8.3 ( P<0.05 ),
Note: Different lowercase letters in the same column indicate
significant difference among different treatments (P<0.05).

HF OTU /KA 3 A bR 43 B ( principal
co-ordinates analysis, PCoA ) & ¥ (&l 1), PC1
(ffRERE A 49.14%, PC2 (AR FEIE N 13.48%,
PC1 #l PC2 AR T 50%, Ui BH AR BRAh T A 4=
I TR VR A5 1 SR R B L . SRR, AT
ZERENEAL BT, H RREARLAR 2570 N A 20 TR A s 2 A
ZfEAE B 25 (P<0.05), {HAR4RE 5 R ISTE
—, ZH AR I A R 22 AR
22 HMAARRAFEREBHEEKREZMER
E R
22,1 AAEmMAN S EAKFER  [1HHEAKFT
M, RRZRIEA. B, C. D. E. FHl CK 4
T, HREAE AR ZE A A KT 1% N AR
T 2K PR 0 4. 4, 6. 5. 5, 6.
34 (Kl 2), Hr, iZkE] (Actinobacteria ).
AF I R 7]( Proteobacteria JFIEEE [ J( Firmicutes )
F= T T LRI T . CK BT, H
[ERER Y =N R oy e L T B e~y E RO I o N S £ 2



618 o AE A F AR

%44

R=0.2240, P=0.018000

oA
3+ B
¢C
E
2r vF
—_ ® CK
xX
2 1r
o
= v
S o| - -
-4 k |
_1_
_2_
1 1 1 1 1 1
-3 -2 -1 0 1 2 3 4

PC1(49.14%)

E1 EAAEAREAEEEHEERETRNE
ZHEHI PCoA 44 (OTU 7K )

Fig. 1 PCoA analysis of endophytic bacteria in stems
of sugarcanes under different slow-release
fertilizer applications at OTU level

PRI R . R T] (Actinobacteria, 79.03% ).

AAJE W 1] ( Proteobacteria, 16.41% ) F1JEBE ]
( Firmicutes, 2.27% ); ZZRNE A R0BEF, HREAE
PRZEFR A DL AT 1] 3 AR XS 32 B K/ NHE AR
W R EHET] ( Actinobacteria, 73.76% ). Z8IE
W ] ( Proteobacteria, 13.39% ). L #F & I
( Bacteroidetes, 9.94% ) F1JEREE [T ( Firmicutes,
2.67% ); ZRENE B ALEETR, H AR ZEER AL
PATE ] o0 AT B RNHE AR R - A
[T ( Actinobacteria, 57.01% ) . 728 & & I}
( Proteobacteria, 35.20% ). JEE£[E ] ( Firmicutes,
4.74% ) FIRRFFEETT ( Acidobacteria, 1.34% ); 2%
BIE C AT, H R ARZE IR A IS Ai i T ] 53
FAAXT B R/ NHEFAR IR R . B BT ( Actin-
obacteria, 37.89% ). ZEJE # ] ( Proteobacteria,
50.87% ). JEERETR ] ( Firmicutes, 2.93% ). #UFF i
'] ( Bacteroidetes, 2.26% ). FR¥T 1] ( Acido-
bacteria, 2.05% ). Z¢% ] ( Chloroflexi, 1.82% )
FEATTZE (others, 2.18% ); ZZFEHE D AT,

H AT AR ZE 58 P A A0 PR A A TR ] o3 S AR =
KN FE AR R . ZIEH ] ( Proteobacteria,
71.66% ). JiZ ] ( Actinobacteria, 13.82% ). J&
BETE ] ( Firmicutes, 8.95% ). #FF 1] ( Bacte-
roidetes, 2.91% ) FIFR #T & ] ( Acidobacteria,
1.20% ); ZRENE EALSET, H ARSI N A=
PR ] o0 ZEARRT 2 BE R/ NUFAR K Ry TR A

[T ( Actinobacteria, 75.89% ), 4% J& I
( Proteobacteria, 16.79% ) , #I ¥ & [

2 b N

( Bacteroidetes, 3.55% ), J&REE[] ( Firmicutes,
1.72% ) FIERFFEE ] ( Acidobacteria, 1.28% ); 2
BE F AFET, H AR ST N AL S TS ] 53
FEAEXT B RN - 28 B T 7] ( Proteoba-
cteria, 67.15% ), Jit 2& % ] ( Actinobacteria,
17.65% ), JERER ] ( Firmicutes, 9.27% ), LT 5
[T ( Bacteroidetes, 2.17% ), MRFF &1 ( Acido-
bacteria, 1.83% )4t [ ]( Chloroflexi, 1.11% ).

FaRgEREM, 5 CK AFRAHEL, B
T 5 2% % I A 3L 34 S [) R B MR TG T R T T
( Actinobacteria ) 2 B [ AHXS 3B, (HEL A AR
JEE b3 T AR A AR AT T B A
222 AEMEA By EKFAR BT
T, AFEETE BT, H AR R P A
XEERT 1% MR o 280w e F 5 W
K3, Hrp, 6 fiARZRILKCTT (A~F) fil CK
IR, LA R BRI 9. 6. 12, 13,
6. 13 fi14 1,

CK ZbFET, H REA bk 2L EROC N A= 40 T I 34
TR AFDOT = B2 R NI AR YR 53301 - B BB A TR T
( Leifsonia, 71.12% ). 111 3¢ 2 /R X4 )& ( Burkho-
|deria-Caballeronia-Paraburkholderia, 6.77% ). &
125 J& (Herbaspirillum, 3.03% ). unclassified
f _Microbacteriaceae ( 1.87% ) FIH:A ( others,
11.06% ); RN A bFET, HEEAEMR ST A
A 20 TR 3 B B AR B R/ INITUFAR YR 4331 h - TR
NG JE (Leifsonia, 70.22% ). A= il 21 4k 15 &
( Sporocytophaga, 7.28% ). 1352 /RIE L HIR
( Burkholderia-Caballeronia-Paraburkholderia,
5.43% ). ZEf/\E&EKEJE ( Sporosarcina, 1.79% ).
unclassified f Microbacteriaceae ( 1.52% ). Ik
I J&( Rhodococeus, 1.22% ). £F 43I i J&( Cellvibrio,
1.13% ). B¥ e ( Pseudomonas, 1.11% ). 17
W% (Pantoea, 1.03% ) FIHAlL (others, 6.20% );
ORE B ACFES, H AR R SR N A A A R
YRR 2 BE RN ARy - 7 3R A IR ( Leif-
sonia, 50.40% ). {H3EFE/RFECE R ( Burkholder-
ia-Caballeronia-P araburkholderia, 24.32% ). #{fl
NBBREJE ( Sporosarcina, 3.35% ). ZIBKTE &
( Rhodococcus, 1.68% ). iZ I# J& ( Pantoea, 1.51% ).
unclassified f__Microbacteriaceae( 1.02% ) FIH:Aih
(others, 12.70% ); 2R C AL, HEEMRRZE
PBOLA P A= 4 TR AR = BE RN AR - B
WEFAKE R (Leifsonia, 26.23% ). 111507 /R il
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Fig. 2 Compositions of endophytic bacteria in stems of sugarcanes under different slow-release
fertilizer applications at phylum level

K # J& ( Burkholderia-Caballeronia-Paraburkhold-
eria, 26.02% ). 5 4 J& ( Pseudomonas, 1.87% ).
WICAMRATEE ( Cutibacterium, 1.75% ). 2 H/&
( Pantoea, 1.48% ). % /&E (Massilia, 1.40% ).
AR AR ( Sphingomonas, 1.32% ). £LBKH
J& ( Rhodococcus, 1.24% ). norank f SC-1-84
( 1.19% ). norank f Neisseriaceae ( 1.08% ).
norank f JG30-KF-AS9 ( 1.07% ). Zf AT i &
( Bacillus, 1.05% ) FIHA (others, 28.66% ); 22 %
JIE D AL, H AR RS AT E P A A 1 A
XA FE RN R - L 8 ( Pseudo-
monas, 28.88% ). fF1 v & /K 1[G % J& ( Burkholderia-
Caballeronia-Paraburkholderia, 18.47% ). Z /&
( Pantoea, 4.72% ). ZFfFT 1 & ( Bacillus, 3.33% ).
Sk BA T ® ( Brevundimonas, 2.83% ). B R FA LR
W)@ (Leifsonia, 2.32% ). 55/KIKHEJE (Ralstonia,
1.85% ). 213K )& ( Rhodococcus, 1.84% ). ZE4fI/\

SRR ( Sporosarcina, 1.76% ). 454 FEL B it 14 &
( Sphingomonas, 1.49% ). %% [K TN M AT 1 &
( Cutibacterium, 1.20% ). I##T K J& ( Enterobacter,

1.16% ). #iZiEkijE ( Saphylococcus, 1.12% ) Fl

HAtl (others, 25.20% ); ZZREIC E ALBET, HREHE

PR ZE TR 34 P A 20 B i 049 A X = B R/ I Ak

e BRIBMAKTER (Leifsonia, 68.95% ). AT/

5 [ B J&  ( Burkholderia-Caballeronia-Paraburkh-

olderia, 5.17% ). 3577 [K &) ( Cloacibacterium,

2.66% ). 75 /K LT & ( Ralstonia, 2.33% ). unclassif-

ied_f_ Microbacteriaceae ( 1.81% ). 5 ¥ i /&
( Pseudomonas, 1.07% ) FI:A (others, 12.20% );

RN F BT, H R MRS S N A di e

AT B o B K/ - 12 T & ( Pantoea,

27.98% ). A b /R T G 14 J& ( Burkhol deria-Caball-

eronia-Paraburkholderia, 12.47% ). %7 /K K )@

( Ralstonia, 8.40% ). 4L ¥k # J& ( Rhodococcus,
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6.70% ). ZEf/\ZEEKEJE ( Sporosarcina, 3.54% ).
unclassified f Burkholderiaceae ( 3.27% ). S#FEAR
J83 T8 J& ( Allorhizobium-Neor hizobium-Parar hi zob-
ium-Rhizobium, 2.76% ). X¥ W E & ( Pseudom-
onas, 2.12% ). K ZF T J& ( Paenibacillus,
2.02% ). % RN R #T 5 J& ( Cutibacterium, 1.57% ).
ZEHIFT 8 ( Bacillus, 1.32% )., Corynebacterium 1
(1.30% ). 4 AT i JE( Chryseobacterium, 1.19% )
FIHAl (others, 21.42% ).

HM2E R (Herbaspirillum) J& CK AR R H
FEAE R ZE T REA ML N A e AR LT 4
I )& ( Sporocytophaga ) Fl14T 4 3K i J& ( Cellvibrio )
JEZRENE A AL H R R 2R R A AR S N AR
MR ; ZRIE B ALH T H AR 2L ISR A 1
PEH P LE 408 ; norank f SC-1-84. norank f

A

Cellvibrio: 1.13%
unclassified_f Microbacteriaceae: 1.52%
Sporocytophaga: 7.28%
gporosarcina: 1.79%
Rhodococcus: 1.22%
Pseudomonas: 1.11%,
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others: 6.20%

Leifsonia: 70.22%
Burkholderia-Caballeronia-Paraburkholderia: 5.43% eifsonia °

C Massilia: 1.40%
norank_f _Neisseriaceae: 1.08%
norank_f_SC-I-84: 1.19%

norank_f_JG30-KF-AS9: 1.07% others: 28.66%
Sphingomonas: 1.32% /
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unclassified_f _Microbacteriaceae: 1.81%
Ralstonia: 2.33%

others: 12.20%

Neisseriaceae, norank f JG30- KF-AS9 Fil 3 [
J& (Massilia ) 22BN C Ab PR H A AR 25T 4
AR ENEMEE; IR EE (Brevund-
imonas ). M fT & ( Enterobacter ) 1% %G K
J& ( Saphylococcus) /&2 BN D ARFE T H el ik
ZEHRREA BN AR AR 5 v o5 W IR ( Clo-
acibacterium) J&ZZ BAE E AL PR H AL AR 2L 504
A WA N 24 41 JE 5 unclassified f Burkholder-
iaceae, ZEZEMFTH B ( Paenibacillus), FEEHR
9% 1 )& ( Allor hi zobium-Neor hizobi um-Parar hi zobiu-
m-Rhizobium ), Corynebacterium 1. 4 & /T /&
( Chryseobacterium ) j&Z¢ FEAL F AL T H e ik
ZEERREA BN A= 4 TR R o
H—HMm, 5 CK AbBAMIL, BRI
T b B 857 A ) R M R AR T B B s IR B

B
unclassified_f _Microb iaceae: 1.02%
Sporosarcina: 3.35%
Rhodococcus: 1.68%
Pantoea: 1.51%

others: 12.70%

Leifsonia: 50.40%
Burkholderia-Caballeronia-Paraburkholderia: 24.32%

D Enterobacter: 1.16%
Staphylococcus: 1.12% —

Brevundimonas: 2.83% ———

Sphingomonas: 1.49%

utibacterium: 1.20%

Bacillus: 3.33%

Sporosarcina: 1.76%

Ralstonia: 1.85%

Rhodococcus: 1.84%

others: 25.20%

Pseudomonas: 28.88%

Pantoea: 4.72%
Burkholderia-Caballeronia-Paraburkholderia: 18.47%

Corynebacterium:_1:1.30%

poshmyseabacterium; 1 19% others: 21.42%

Allorhizobi;

Neorhizobi D, 7
Veor arar

Pseudomonas: 1.07%

Burkholderia-Caballeronia-Paraburkholderia: 5.17%
Leifsonia: 68.95%

CK

Herbaspirillum: 3.03%
unclassified_f _Microbacteriaceae: 1.87%

Burkholderia-Caballeronia-Paraburkholderia: 6.77%

Paenibacillus: 2.02%

Cutibacterium: 1.57%

unclassified_f _Burkholderiaceae: 3.27%
Bacillus: 1.32%

Sporosarcina: 3.54%

Ralstonia: 8.40%

Rhodococcus: 6.70%

Pseudomonas: 2.12%

Pantoea: 27.98%
Burkholderia-Caballeronia-Paraburkholderia: 12.47%

others: 11.06%

Leifsonia: 71.12%

B3 HMAAREAZREHZEEKREZBANEARHEDLKTHH
Fig. 3 Compositions of endophytic bacteria in stems of sugarcanes under different slow-release
fertilizer applications at genus level
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(Leifsonia) 5 unclassified f Microbacteriaceae
JE& AR S B AR B, E A [ AR B b i T
AR 4 P9 A 20 i B
23 MRAARBEAFHEZRAZBERHE&ERK
EAMANEME LEfSe 5747

W Ak 43 SN N LB SRR IR R /R T
AR TN B TR SRR, DS R
PATCAEA [RIBE A] 1Y) 22 A% O o ik LDA {84501

BRI (i RERR N P<0.05, LDA score>2.0),
A DL A AT AR 38T 1Y E S SR . R
AT, AR, 7 AN )i AR A BT H e A
PREEEBI AR K LEA W3 22 F S N A 4]
X BArEKF, 55K IKEE (Ralstonia) 4

Cladogram

ST

\

: \
l\\\

D!

EZRIE F TN H AR 2SI EA B A
W4 JE ; unclassified f  Microbacteriaceae il
2 CK AbFET H A bk 2550 HA B LA
AETEE ; A, HAMSBIEAE BT, TRk
TR L EA B EH N AR E
24 HMAABBRAFHEZTHZEREEEK
ZRAAEMEE Venn FHF

i Venn & (&5) WA, 1EJ& 02K L,
6 FiARRITC 7 BENERL /7 (A~F) Fil CK 23T,
HREAE PR ZE BB N AR A R Y B R 187,
212, 358, 275. 233, 253, 2854~; Hrp, dF
(9 PR A A TR TR e R 84 A, A I PN A A TR TR 4R
WA 18, 11, 59, 38, 16, 20, 18 4~; FEff

LEfSe Bar

0.0 05 1.0 1.5 2.0 25 3.0 3.5 40 45

LDA SCORE/logl10

= Ralstonia
wm unclassified_f _Microbacteriaceae

4 ERAAREGTEBREHEEKREZDANESNE LEFSe 47 (LDA HI{EX 2.0)
Fig. 4 LEfSe analysis of endophytic bacteria in stems of sugarcanes under different slow-release fertilizer
applications (LDA score=2.0)
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Fig. 5 Venn diagram of endophytic bacteria in stems of sugarcanes at genus and species levels under different slow-release
fertilizer applications



622 o AE A F AR

%44

RIKF L, 6 FARRIZERAERC DT (A~F) I CK
REFETR, H R PR ZE R P A 20 T A ) S B S )
N 254, 290, 520, 405, 332, 358, 424 4>, Hrf,
7 FAS [ it AT A BRI H R AR 2SR AR Al T A
MR 103 A, AT N AR AR TR FR 200000 29
18, 105, 64, 24, 37, 411,

LRGSR FEN, 5 CK Mk, TitEEaifFh
I, BRI C AN, HAAZERL AL P
Y [ Ml AT T T e A AR ZE T N AR A T R
Fh 20K R, UIZZRIE C A 3A B 148
FHH BEAE R ZE TR AE AT R . PP K B .
2.5 Network Mg 45

TEN 20K b, e O BE R+ B pe 320 s
131, Spearman R MK (K 6), Kbt
AN TR] it I Ak BT T e AR R 25 A PN A AR ] 22 R Y
HEAEM. mE 6 ml, ZF 8 jE T

( Gemmatimonadetes ) 1 Dependentiae [ ] P44
W, HHABTIZENA R Z KR FY); Hdr,

ZEHIEET] ( Gemmatimonadetes ) A4 IR 5748
JEH ] ( Proteobacteria ), Dependentiae. FRFT B
[T ( Acidobacteria ), ¢S &[] ( Chloroflexi ) Al
JEEER ] ( Firmicutes ) PNAE4H TR 2 [H] 2 IEAH G,

5 H 1] (Actinobacteria ) A= 41 T8 2Z ] & 171
#HK; Dependentiae [JHNAME S5 EI]
( Proteobacteria ), 2&H %] ( Armatimonadetes ).
RHE ] ( Acidobacteria ) %2 &[]

Acidobacteria

Verrucomicrobia
»

Firmicutes

. o
Actinobacteria

W FNE R YR EE RN, AEFRIEH, SEFRRAMEE;
LA ANF R A R AR, SBoRL, SRR P Z 8] ) FE S
M RZE, FoRZYTN S HALY R AR
Node size indicates species abundance, red indicates positive cor-
relation, green indicates negative correlation; The thickness of the
line indicates the size of the correlation coefficient. The thicker the
line, the higher the correlation between species; The more lines, the
closer the relatioship between the species and other species.

E6 MAAREAZBEHEERZIBNEAR TS
FKoKF W 2% 53 #F
Fig. 6 Network analysis of endophytic bacteria in stems of
sugarcanes under different slow-release fertilizer treatments

( Chloroflexi ) W AEAHT Z [ 2 IEAHE, {H57K
W1 (Actinobacteria ) SEHAHIC; AL, L
W7 ( Actinobacteria ) WA= 4l & ik 5 728 JE I 1]

( Proteobacteria ) FIJEEEEE ] ( Firmicutes ) & i
R
2.6 IheeTu o

BugBase J&— 1] LU B D A R A
TER KR AL, JFREAE AT R AL TN A9 S A
AP T H, BT BugBase 70T & ¥, AEHEH
GERENEALERT , T REAE PR 2558 N AR A T R AL AL 4E
HePEIR A M ( facultatively anaerobic ). K48 %

(anaerobic ). JERAYIIR (forms biofilms ), #
shoof4 ( contains mobile elements ). = >= [GFHE

(gram positive ), W7EEURTE ( potentially path-
ogenic ), %A ME (aerobic ), 22 KM (gram
negative ) FIPHETM3Z ( stress tolerant ) 4 JLARE

(Bl 7). 5 CKAML, BREBIE A LI, HAp
ZERENEAL BT 5522 [CPHME: ( Gram positive ) FI3fE
PR A M ( facultatively anaerobic ) 40 =F & (5 b
PINRIRRE AT CK 4bEE; Ah, BRZERE A
AhEEAN, HARZRRBIEAL T, H 22 [RFAYE (gram
negative ). 7y A TE ( aerobic ). W 7F 2K 1

( potentially pathogenic ), WriHTi3Z ( stress tol-
erant ) %3704 ( contains mobile elements ), &
AW ( forms biofilms ), KA M: (anaerobic )
S TR B AN R R B b = T R CKOAR L

{HR ] Kruskal-Wallis FkRIK 50017 2 4 1

r mA
Anaerobic | 0.20990 = B
uC
. D
Forms biofilms 0.19480  E
== = F
Contains mobile elements [F= 0.09289 W CK
Stress tolerant -— 0.09747
[e— =
_ <
Potentially pathogenic [— 0.08587 E
Aerobic :_ 0.06972
Gram negative -_ 0.11790
Facultatively anaerobic [—— 0.11180
Gram positive [ 0.11450
0 5 10 1520 25 30 35 40 45 50
1 kb Proportion/%
7 HRAAEERAEREHEEREZTNENAT
BugBase & 24 i il

Fig. 7 Endophytic bacterial community phenotypes under
different slow-release fertilizer applications by BugBase
predicted analysis
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¥, PINAIA FDR X P {H#ATKIE, SRR
Tukey-kramer #£17 Post-hoc ¥:55;, Z5REx~, I
R 9 FEATRI R AL G F I o5 HCAEAS [a) it IE Ak 2
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A AL T, HREAR bR 2L A Al e ) —
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2N R SR
( environmental information processing ). AL E
BAbH ( genetic information processing ), AP
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Fig. 8 Relative abundance of endophytic bacterial func-
tions in stems of sugarcanes at primary (A) and secondly (B)
functional levels under different slow-release fertilizer ap-
plications
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FENE Ab FH A AN W) 2 B b 0 1 H R A AR ZE R P
WA R JE AR, PRI C. DL F AR 3
e % ; ¥I2EE (Herbaspirillum) J& CK
AT H AR AR ZE TR LS N A i s R
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( Cellvibrio) JEZZ BENE A Zb L H FEAEAR ZE SRR A
PN A A & s SRAE B AR 38 H REAE AR ZE A
ToReA WL N A 40 & ; norank f_ SC-1-84,

norank f Neisseriaceae.norank f JG30-KF-AS9
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