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Dynamic Distribution and Antagonism of Endophytic Bacteria from Maize
NONG Qian'? , TANG Zhao-lei' ,DU Qing' et al
gxi 530007 ; 2. Microbiology Research Institute of Guangxi Academy of Agricultural Sciences, Nanning,Guangxi 530007 )

Abstract [ Objective | The aim was to compare the endophytic bacteria diversity and antagonism function isolated from different maize varieties
at different growth stages. [ Method] With different tissues of Guidan0810,Dika008 ,Zhengda 619 at seedling stage and heading stage as research

objects ,endophytic bacteria were isolated and cultured by tissues homogenate. Strains were classified combined with morphological and physiologi-

(1. Maize Research Institute of Guangxi Academy of Agricultural Sciences, Nanning, Guan-

cal characteristics and sequence homology comparison of 16S rDNA gene , the antagonism ability of isolated strains to 4 maize pathogens were iden-
tified. [ Result] Totally 82 strains which belonged to 4 genus were isolated from root,stem and leaf at seedling stage and heading stage of maize
variety Guidan 0810, Dekarl 008 and Zhengda 619 ,and Bacillus was the dominant flora. The bacterial population composition was diverse from the
growth stage and tissues. 8 strains were showing antagonism ability to 4 pathogens. [ Conclusion] The maize endophytic bacteria diversity is abun-

dant,and can be the source of biocontrol bacterium for maize disease.
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(Pseudomonas )4 g (1), Horb 27 AT 18 J& 0 L3S RE,
MR 52 Bk, 5 BB 63.4% (£ 1) .

F1 FREFHEXRSARTSBIHNERERE

Table 1 Number of endophytic bacteria isolated from different maize tissues at different growth periods

H (D) BT AR

E’i*ﬁjﬂl’ . g Eﬁg’léﬁé &t Bacteria at seedling stage ( heading stage )
Maize varieties Bacteria group Total
H2 Root 2% Stem I Leaf
#4284 0810Guidan 0810 ZEHFT B Bacillus 11 (9) 5(5) 3(2) 3(2)
WAt & & Enterobacter 3(4) 2 (2) 1(1) 0 (1)
AR R Xanthomonas 3 (4) 2 (2) 1(1) 0 (1)
RN F B Pseudomonas 0(2) 0 (1) 0 (0) 0 (1)
il 008 Dika 008 ZFHFT R Bacillus 8 (11) 4 (5) 2 (3) 2 (3)
T H )@ Enterobacter 2 (3) 2 (1) 0 (1) 0 (1)
MR )R Xanthomonas 0(2) 0 (1) 0 (1) 0 (0)
RN R B Pseudomonas 0(2) 0 (1) 0 (0) 0 (1)
1K 619Zhengda 619 EFFEE Bacillus 7 (6) 4 (3) 2 (2) 1 (1)
W& Enterobacter 1(2) 1(1) 0 (1) 0 (0)
MR )R Xanthomonas 0 (0) 0 (0) 0 (0) 0 (0)
R AN F B Pseudomonas 1(1) 1(1) 0 (0) 0 (0)
411 Total 36 (46) 21 (23) 9 (12) 6 (11)
JE3t Total 82 44 21 17

T 355 R MBI A TR 2 B A TR AL

Note : Data in brackets were strains isolated from samples at the heading stage.

2.2 MEGFEEBHTN FEL TR, RN A
AP IA AR A, Hor, A0 0810 il - 008 B v 11 21 7t
SO PAY A 20 A R AT BT i, R 0810 i IR 2 2 {1
Je e (R B AR A 1 M S T e sl 008 4]

AT 2 SUAT R AU AT RS, BRI 2520 0 20 B B o s R
JERE R , IEDK 619 19 A AR 41 1 R 2 £ A ] A 7 30 Atk (3R
2) o AT UL, ASTR] SRR P AR R R R AR DA AE 2 5

x2 FAEEBEHNEARTENTN
Table 2 Endophytic bacteria changes at different maize growth stage

Hn HEEH 2FHFF R [T R B PR T AN TR
Varieties Growth stage Bacillus Enterobacter Xanthomonas Pseudomonas
#3224 0810Guidan 0810 i + + + -
piziou] + + + +
il & 008 Dika 008 it + + - _
PN + + + +
iE 7K 619Zhengda 619 | + + - +
T + + - "
TE: "+ " FORE - IR AR B
Note:“ +” stands for isolated; “ —” stands for not isolated.

2.3 NAEFEHEHENTNL SEITECLE, TRMKRNE
0 R B A IR R BT, FL R R 0810 1

R, TEIAMY 1.983 x 10 cfu/g 34K A Y 12. 307 x 10°
cfu/g BENNT 6.2 £, I Gt Ah ] A0 P9 A 40 1 A 1 22 S5k
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Bacillus fimarioli (NR 025370)
ZDo7

Bacillus fumarioli (NR 114086)
GD16

GD19

GD18

DK13

GD14

Bacillus novalis (NR 042168)
Bacillus poch 5 (NR 041377)
ZD01

Bacillus kribbensis (NR 043682)
GD10

DK18

GD09

GD17

GD11

ZD02

I:ZDIS

Bacillus smithi (NR 112634)

GD20
Bacillus sporothermodurans (NR 118833)
GD15
GD12
1 ZD08
GD4
Bacillus weihenstephanensis (AB021199)
DK15
DK11

ZD11
DK17

ZD0S

ZD04

DKOS

DK08

DK06

DK09

1 DK10

GDO7

ZD03

DKO1

DK03

DK19

Bacillss subtilis (NR 102783)
DK12

DK02

DK14

DKO04

DKO07

[ GDos
GDO06
L'_E GD08
GDI13

— ZD06
ZD10

,7ZD09

Bacillus akibar (AB043858)
GD02
GDO1
GDO03

DK16
ZD12

GD30
GD32
GD31
anthomonas citi subsp.(JO890091)
GD29
GD34
K26
GD33
K25
Xanthomonas  sp.(GQ464400)
GD28
anthomonas  sp.(DQ490979)
anthomonas  sp.(TX975438)
|: Psendomonas sp.(DQA16805)
Pseudomonas sp.(DQA16799)
Psendomenas sp.(DQ227341)
K28
GD35
GD36
ZD18
Pseudomonas sp.(AMO71376)
X27
D17
D14
Eiterobacter sp.(A1251469)
FEiterobacter sp.(GQ280118)
Eiterobacter sp(EF15284)
K24
— GD2
—mx»
GD24
Eiterobacter sp.(EUS34160)
GD21
ZD15
GD27
o
K22
Eiterobacter sp.(EF163045)
GD23
ZD16
K20
GD25
DX21
Fiterobacter sp.(BUS34165)

B1 EXNERERZEEZEH

Fig.1 Phylogenetic tree of endophytic bacteria from maize
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Table 3 The change of endophytic bacteria amount in different tissues under different maize growth stage

x10* cfu/g

b T Seedling stage T4 Heading stage

Varieties 2 Root 2% Stem I Leaf 411 Total 2 Root 2% Stem - Leaf 411 Total
#:84. 0810Guidan 0810 1.203 0.567 0.213 1.983 a 6.657 3.230 2.420 12.307 a
i+ 008 Dika 008 0.947 0.440 0.220 1.607 a 5.360 1.967 1.487 8.813 b
1EK 619Zhengda 619 0. 660 0.290 0.098 1.048 ab 4.030 1.147 0.897 6.073 ¢

TE : [RISN B 5 AN R B A [ iR TR LE 0. 05 7K 22 57 %

Note ; Different letters in the same column stand for significant difference at 0. 05 level.
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0810 43 1) i B bR K i 15 22, T RE A2 50 b 2 214 0 16 5
Pl PR 7 2 HB ) A S FR BRI BRI AR . 3 A Ay 3
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T AT 8 BRXT FOREURA A A 4 MR IR AT S5 P, Horh 4
¥R(GDO8 .GD16.ZD13 . DK17) N 24T H & , 1 £k (DK27) Ky
BB o 2T B EOR R A T R R, AR KA
Mo AR BA FRE Y N AR R DR RS IR B 16, FRT AP B
A BLPRES A e TR Mo A BBl R R R R
PR R VR o B TR TN B LA R, B AR

KGN AN, HAT ACC BB, il DU e AR/
KRB AR E " o I BRI AE =4 2 e R,
UCEAHYE TR S BRI AR T AR A R B, A AR
BROEA: B D PRI G o PR IEBFAE % 3 A K SRl g
A AR ) 73 15 S R R — AP IS A R R 2 AR S K
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Table 4 Antagonism identification of endophytic bacteria to 4 maize pathogens

T

TR Antimicrobial AL RS IEEORIA
Pathogens strength Strain number Strain No. Isolate soure
FARBAESHE Corn sheath blight pathogens + + + 1 GDO08 A 0810 HiHHAR &
o+ GD16 FEHL 0810 IR R
+ 2 ZD13 IEK 619 B2
DK17 it 008 FEMIR F
FAKKBERE Corn northern + o+ GD28 B 0810 FEIIMR &
leaf blight pathogens + 2 GD16 HEEL 0810 TR R
GD21 Hzfp 0810 BEIIM A
FK/NBEETE Corn southern + 2 GD16 A 0810 Wi HHAR &
leaf blight pathogens ZD15 1EK 619 Mz
FKZEJEHEH Corn stalk rot pathogens + + GD16 B 0810 HAR &R
+ 2 DK27 il & 008 FIAMR 2
ZD15 IEK 619 il

W+ + + 7 FIRIME R >T5% 3% + + " FIR35% <M <T5% ;* +7FIR 0 <MRH <35%
Note:“ + + + 7 antibacterial rate >75% ; “ + +” 35% < antibacterial rate <75% ;“ +” 0 < antibacterial rate <35% .
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