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Fig.1 Determination of antibacterial ability of ZY—-Q-26 against four different Fusarium species
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Fig.2 Single colony (A) and Gram staining (B) of
ZY-Q-26

EAZY—Q-26 B KL, B: ZY —Q—26 4 =2 G

gt

FF B4 J& 240 TR AH B PE 55 10090 . 1 F S 51 ) gyrA
HEAT RS M L R 4 A5 2] 1 040 bp 1Y B, K L7 51
A GenBank i & 28 BLAST #H UM 43 B7 , 45 2% 3=
Bl 5 Ak B ZE G AT B HI—3 (B. subtilis, & 5 5 .



BAs kB

OE 5 BB 2025 4F 193

OQ803359) ML ik 100% , N R Gt & B M ol LAF i,
AR Z2Y —Q— 26 51 B 2F fUAT B HI— 3 AL — 4L,
HEAFE R 97(E 3) , 45 B B A SRR AE RN 43 T2 ) 2
YRR RRR ZY — Q— 26 %52 Jy i o 2 AT 1

2.4 ZY-Q-26 4 Y ThBE T E

2.4.1 o TAA R SITE SR SAE AR
T2 1 55 SR W RE SR N A AL 1 LN pe L R
REAR LT, AW ZY — Q—26 N A= 41 18 7T DL 43 i TAA ([
4) o bR #fE M £ pe: y=14. 378x—1. 206 9 (R*=0. 999
1) alad @ B E & ZY — Q—26 43 W TAA (1 7E
SR EER ST R 8. 82 mg/L, TE R & (& R 1 4%
- F R 5.16 mg/L.

2.4.2 BERfAMNE ZY—Q—267EFIH N A K
Fi 3 I I G A B VA LR PO B IR VAR VL, 2 i
2 3 AR % JE U R Y I T O 5 R R AR
(K 5).

2.4.3 EBRAMNE BERZY —Q—26 1E5E 4 1T
FEHER PKO Ky 3% 5 ¥ T i Ve )™ AE e v i g
2.4.4 FAKEAREAMNET FEHRREHFEL,
ZY —Q—26 W ¥ JH [ JC R B (0 B AR O 7 Ak AR
AEJJ o

i

R AR B s 1 K A AN AN ™ R I K R
JoE, L O A TR IR R Gy I 2 RN RE R ORI R AR AE T
KR AVRS FF 7 AR e g KR R A
E R oK A 7 v AR R i S R L R, A

m T

3

FEN KA ZEAT o R R R 20 N A Al O RS
A TR B A A BOW R 0 O s R EEAT TR UAE
AR RN C IR DU E VR (g3 E N AR SN N

R 0 B 6 TR M) A TR TR R B AT i A R R T Y A
AU ZY — Q— 26, IF il T B R AR Ry 1 AR A

PR W TR ZY —Q—26 %50 A FEZE AUFF I
il 2E AR B 1 O F Y AR B AR L A R Y T
B A7 AR ), AR % [R5 B 1A S A AR A ) BRI B R AR
745 100 43 B BT 11 400 I 400 ok 9 D62 0 2 T e & A
Yy B 80 ZR GE R0 SR AR o T AR AR i A
ZFEFLAT B SB— 24 B A X 4R 16 8k T B T 22 ELAT 1A
FH 2 S R 4 4R A 2F T T BA3 T R X 2 B A
Yy 55 DAL L T L AT A A AR T R 2 AE 500~
60% . AR, Hbk ZY —Q— 26 X JH 4k I Ay A
PR IA 63. 8900, HLXT A8 AS e 61 17 A8 £ 9k 4 7 A )2

iR A R . ORI R R

JE& ROV I s o B D TR L S| AR, AR F 5 v T A
B 4 b 303 9 76 BRI 20 00 AR B K BB LSRRI
Wi BN KA ORI B AR ZY —Q—26 B A7)
TEPURARE A, ARy — R R B ST Y TG
F B 0 TR LA R G R SR AR FE B R4 JT
S RS I T

9 oF A5G R 2 AT B G 10 B AT A ACRE
R TAA B AR A KRR, T VK oK > 4l 2 AT 8 75 410
] FEF TR 5 0K 2 088 5 A 2B 1) [R) I 5 AT T 0 2 3 |
e LR (TAA) B BETT S ok A . AT b &

00Q803359. 1:1-999 Bacillus subtilis

ZY-0-26

CP048852.1:7891-8914Bacillus tequilensis

CP026523. 1:4108094-4109122 Bacillus cereus

CP029465. 1:7883-8911 Bacillus inaquosorum

CP034943. 1:7903-8923 Bacillus spizizenii
[ P

CP096590. 1:7892-8909 Bacillus rugosus

0.20

P051464. 1:8092-9116 Bacillus mojavensis

CP126530. 1:7889-8913 Bacillus halotolerans

CP041357.1:1531235-1532259 Bacillus halotolerans

CP127095.1:1035728-1036756 Bacillus inaquosorum

3 BEForAaBRRRFIHMEBENERZIY-Q-206 RELEH

Fig. 3 The phylogenetic tree of ZY—Q-26 and related strains was constructed based on gyrA gene sequence
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Screening and biological function determination of
excellent antagonistic endophytic bacteria in maize

Guo Feng-qing',Jin Meng-jun', Xu Yong-feng”,He Shu-wen’, Yang Cheng-de"
(1. College of Plant Protection , Gansu Agricultural University , Gansu Provincial Engineering Laboratory of Crop
Diseases and Pests Biological Control,Lanzhou 730070, China;2. Plant Protection and Quarantine Station of

Zhangye City, Zhangye 734000, China)

Abstract: [ Objective] In order to explore and utilize the endophytic bacteria resources in maize , endophytic bac-
teria were isolated from the leal sheath of maize in this experiment. [ Method] The antagonistic endophytic bacteria
were screened using confrontation culture method, and the antibacterial spectrum, IAA production, phosphate solubili-
zation, nitrogen fixation and siderophore production of excellent antagonistic endophytic bacteria were further deter-
mined. [Result] The results showed that 35 endophytic bacteria were isolated from the sheath of maize. Among
them, the inhibitory rates of endophytic bacteria ZY —Q—26 against Fusarium sporotrichioides, F. incarnatum, F.
oxvsporum and F. proliferatum were 68.66% ,68.74% ,63.89% and 65.84% , respectively. The detection showed
that medium could produce TAA and nitrogen fixation. ZY —Q— 26 was a Gram-positive (G ) bacterium , with a rod-
shaped and a size of 0. 321~0. 652 pm X 0.053~0. 086 pm. Combining with the morphological characteristics and
16S rDNA and gyrA gene sequence homology analysis, this strain was identified as Bacillus subtilis. [ Conclusion]
The excellent antagonistic bacterium ZY —Q— 26 isolated from the sheath of maize was identified as Bacillus subtilis.
The results of this study laid a foundation for the exploration and utilization of endophytic bacterial resources in maize,
and provided endophytic bacteria resources for the biological control of maize melasma.

Key words: maize ; endophytic bacteria;isolation;biological function;determination;identification
(RERE . RTH)



