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Abstract
spore staining and capsule staining.The optimum culture conditions of B.subtilis JL.-B16 were determined by temperature gradient and pH gradi-
ent method, the growth curves of B.subtilis JL-B16 were plotted within 40 hours, and their physiological and biochemical indexes were deter-

The culture characteristics and morphology characteristics of Bacillus subtilis JL-B16 were obtained by plate culture , Gram staining,

mined.The result showed that the colony color of B.subtilis JL-B16 was yellow, the colony edge was uneven, the bacteria were rod-shaped,
Gram-positive , there were spores and no capsule ;the optimum culture temperature of B.subtilis JL-B16 was 25 °C ,the optimum growth pH was
7.0,and the growth range pH was 6.0-8.0.The biological characteristics and physiological and biochemical indexes of B.subtilis JL-B16 were

determined , which laid the foundation for the subsequent systematic study of B.subtilis JL-B16.
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Fig.2 Effects of different pH on Bacillus subtilis JL-B16
23 WEZFHEMAE JL-Bl6 £KMEMNNE ME 3L
F i, AR R JL-B16 ANEIBEN Y ODg o JiF Sz e
MY AR £ 5 B B Be AR A, SR —Bir BOR A AR K
16 h N, 0D, 2 B S R AR G218 . 5
T BOWEUE R A K 16~32 h A, OD g, 52 BRI K
#4,38 hitf OD g iAFIIEE(R . Bl HE A TR E W] 1< 32~40 h
N OD g ARG BUFRARE H . Z5 BBk, 78 00 5E i) 1]
WA ZF LA JL-B16 Ay A= KB BOR AR — B BOR i (4=
116 h ) AR B FREL S X PR AT — N 3
WA SR T BOEUE K (16~ 32 h) D LF 258 iE 57
A TP AR PR Y BRI I, AR 1 2, DT T4
Lér

1.2

0.8F

OD()UU

0.4F

BF1E] Time /| h
B3 EZFRTE JL-B16 ML KL%
Fig.3 Growth curve of Bacillus subtilis JL-B16

(F#%9IM)



49 % 4 3 hoAEF

B AT R 9

(4) 5270 ML) 0P ¥ 70 DR AR N UL 55 A 1 P
T3, 5 5 RO N (ERIRTSE o
% ik

(1] ¥Ps, Rk, 28, S5 2B Em i s e e [ ) ARl & L,
2005,30(5) :50-53.
[2] ], S EH  VPRES , S5 SR EER R IT sT iR C )/ i B R =
S 2SR R I 2 e IR S R ER SRS
TSR IR R R HiR 4, 2005 4.
(3] 2005, THML, BEIENT, S5 e 2048 [ )/ OL [l 212441, 2020
—06—10[ 2020-07—15] . https :// doi.org/ 10.16420/j.issn.0513-353x.2020—
0074.
(4] FE&R ML, R e S E Y S Pttt [ ) ] Fe 2, 2013,
40(9) :1795-1804.
[5] ik REERHFRIE NSRS ARFFTL D] Abat dbadhil kK
[6] FEIEAS. ERRFhTRIFEROEZTL D ) AU R ERIESHEIF T T, 199%.
(7] M. RESHGEF DUS FERT M A A dE e[ D].
JEmTdenthhillAns, 2008,
(8] BEEAE. Fh RS BRI IR M 280 RS ORI R [ D ] bt
Jemipfalloke:,2008.
[9] FRASE , AWk R AT NI SR o o 250F 5 [ ) ] b B A=
WIGIE 2015,34(6) :51-55,60.
[10] Frepd, FREAH, 2508, S5 S8 A i b FHEE [V ] [ 204441, 2019, 46
(10) :2069-2070.

[11] 470, FHS, Tk, S5 850 be 2 & [J]. [ 25441, 2019, 46
(2) :401-402.

[12] ZEWR:, BT, B98N, 5 I i S R e IR A A 552 S5 0 4y
BrLI ] 22l Rl ,2020,48(9) :137-140.

[13] 75, Jokite, ZachR, S5 SR iR R R 7T L) ] T dbARL Bt
$7,2016(4) :30-33.

[14] ¥, 2R18, 60, SRR AR SEE S-SR T L) ]
T Al Rl ,2017,58(4) +705-708.

[15] 9VE, PN, S FA SR B S T R 2 B0 [ ] i R b2,
2019,60( 10) :1729-1731.

[16] HHEME IR ZON R T A AL A KSR T [ ) ] 22obkll
Hl457,2019,45(4) .24-27,43.

[17] . SRR AR AR K S RAIAE S5 [ D] AL ALkl R

[18] ZEEal, DR, SR A, . B T IO 7 S AR [ T ] B
AP 2014,5(4) 348-351.

(19] S22 T, AR , 5. Co—y FRENH SRR T4 Ahitisk KAk
FRAGFAM ) ] 2A0R0l R4, 2020,47 (4) :530-537.

[20] WAz 4 ke, SR SR A s SR g [ ] AL s,
2010(8) : 149-151.

[21] BRiGE:, B IE 1R, sk, 2. S MR AR IS T S TR E
[J] T4 ,2015,51(6) :882-886.

[22] BE=te i, 5D 72 SRk AR 4 Uss iR [ 0 ] Rl BH 14, 2005, 19

(2):50-52.
(23] 5. PP E S S AR ARENZ[ D] Abat dbsiblllok
& .2015.

[24] ik, Sk A MRS S35 Fr DNA f92E0N AFLP 52 R (4 A HY
N[V ] AR AR, 2004, 38(2) £ 189-192,230.

[25] SR Sttt sy 25 B HAER bR I R FH (5 30) [T ] AL sl ok
#41%,1991,13(4) :57-66.

[26] SKVAR @ HLRFEA RTE G ET A= 4535 RAPD 23411531
TEYrETH,2004,2(5) :683-688.

[27] Frepde, FHEH, 2508, 4538 DGR FIREOCRI 1SSR 44T ].
WAL ,2019,31(4) :565-571.

(28] =, 2RI, WS, G AL TR AR SSR SrFhrid T & Cl//
K. R E B FE Z TS 2018, b5 PRl i, 2018.

[29] QIAO Z Q,LIU S S,ZENG H J et al. Exploring the molecular mechanism
underlying the stable purple-red leaf phenotype in Lagerstroemia indica
cv.ebony embers[ J].International journal of molecular sciences,2019,20

(22).1-16.
[30] Fatle, i, s o, S SR m O ML 22 R A2 R E R et Il

[J]. 25550k, 2010,28( 2) :88-93.
[31] BAZR, ot o, S KTEEAR e STZ S5l R 73 NR (1
FEVERIIFZE[ T ] WL FRER2G R 4447, 2014, 38(5) :517-520,530.

BT, 2014,23(5) :20-24.

(E#F67)

A ETt. A= BAE(32~40 h) BRI SR T B
B AHANGRHATS S8 B . IIIE IR, 155740 h I}
AR RHEA EA TR E IR B, M ARIEA IR BB

24 FHEZFRAE JL-B16 £BAMMME XA M
AT bR JL-B16 A= BAALRRIER S E SR AR 1.

®1 HEFHFEEE JL-B16 £ A WFE
Physiological and biochemical characters of Bacillus subtilis

JL-B16

Table 1

= No. 15 H Item 25 L Result

st -
V=P & +
FH 213 o -
R TR
FI A S
R AR
fiF RN SR
TER K it
o SR
LG LSRN
N R -
7= H,S i +

3R UV FAVEEE AT DR R s - 3R0R IO 2 B EE A
AT K FH
Note: + indicatesd that the reaction is positive or can be grown and uti-
lized ; — indicated negative reaction or can not be grown or utilized

3 #igEitie
ST T A 2EAFF 1 JL-B16 [ A P 2, T 45
RN B AR IE JL-B16 BV SUE R 8 6, Wik AT

\OOO\]O\UIJ;wN'—“_T‘F
o+ 0+ 1

——
)

—_
[\S}

B BIREAPR . WTRRIEA T 2L QG 0 ZRYL @ e
o, G55 R A B2 AT R JL-B16 S 2% FCBH M B, A 2
A, JOIERE o SR PRI JEE A pH AP JEE 8 XA e 2 FEAT T T L
B16 PTG 77 5 SR BV AR R I AE , A IR 2 R ¢
PR S 2 FRAT TR JL-B16 $41L 1 250, I il 2o 2 FAT T
JL-B16 MZra FIHIBEE T 2EAl

5% Sk

[1] CLAY K.Fungal endophytes of grasses: A defensive mutualism between
plants and fungi[ J ].Ecology,1988,69(1) ;10-16.

(2] 5kfib, BEf, 00, 5.3 Fhyb 420 RN AR 7 S S e M B
BRI ) ] Al BT, 2012,33(3) :35-40.

[3] RHOEE SREDRIN A B 0 B8 AR M (R At VE IR [ D] P8
B[P A, 201810~ 11.

(4] B, BER NI S T ER R 1] EfR 518
1%,2011,27(9) :28-33.

[5] SHENG X F,XIA J,JIANG C Y,et al.Characterization of heavy metal-re-
sistant endophytic bacteria from rape( Brassica napus) roots and their po-
tential in promoting the growth and lead accumulation of rape[ J].Environ-
mental pollution,2008,156(3) :1164-1170.

[6] BERG G,HALLMANN J.Control of plant pathogenic fungi with bacterial
endophytes[ M]//SCHULZ B J E,BOYLE C J C,SIEBER T N, et al.Mi-
crobial root endophytes.Berlin, Germany ; Springer Verlag,2006:53-69.

[7] ULRICH K,ULRICH A,EWALD D.Diversity of endophytic bacterial com-
munities in poplar grown under field conditions[ J ].PEMS Microbiology E-
cology,2008,63(2) : 169-180.

[8] YUAN Z S,LIU F,ZHANG G F.Characteristics and biodiversity of endo-
phytic phosphorus-and potassium-solubilizing bacteria in Moso bamboo
(Phyllostachys edulis) [ ]].Acta biologica of hungarica,2015,66(4) :449—
459.

(9] FRF5ER, ZRUDIE 1 AT ARG S T M ALt Rl e, 2001

[10] T3k ERIIFTT 2 M1.3 fieAbst: rhEAll iRk L, 1998



