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FE: [ BW 1 BT (Phyllostachys edulis ) JEEEZLNZETEARFR, 784z K1 7 o0 18 1 25 A A 19 & 25 = 5857 4%
BRZ R, A ARAE X AT R R I LA DU R R R, T AT AEER . [ AR ] R
LU B IR R TARE N EATR R oy Bt A 4008, P PO IR R i 18 1 N AE RS DT b, e 08 R AE
PN AR 2R . BB RE 1 A=l 2R (TAA) REFFXTHGE TR S K E . SRR E AR IR 10 R
PMEX BT AW RAER. [4ER ] NEMIRADILSE R 118 BN, 16 HRXATHRERIE ( Cerato-
sphaeria phyllostachydis ) A IME G, H AR PN1 Al PN6 i G i oh B2, MRS58 58.82% Fl
49.28%, HIX 2 MRANEE Y BA B IR @B AE 1 R0 72 TAA BBy, BeORI@ME 40 )3k 2£236.33 mg L' 278.21
mg-L, 7 IAA 0518 1517 mg- L7 Fl 1236 mg- L', RIEAE . AFHAELERAER 16S tDNA [F51 43 Hr (45
W EIR, HERE PN Al PN6 43 5| J& T Burkholderia lata FI Enterobacter ludwigii, 7%#% 45 5 @~ , Jiti JH H 7)
PNI1 F1 PN6 5% BATAE K EA BE MR RKEH . SO, ARSI T 39.51% Ml 42.59%, B2l
BEHNT 54.42% F162.51%. [ 451t ] FHef8 A E bk PN1 A PN6 X B RAFHIB R AR BE S, & 2 BRTEHGHT
ENTHREE (R AFIHE S TR A 7= 7 A5 AR P AT S TR

KEER: BT, RN Hbr; RAEK; R
FE 525 8763.13 XERFRERD: A

EAT (Phyllostachys edulis (Carriére) J. Houz. )
SIEARAFNIT S SR ECEAT, fErr 2Rty h JAT
Wik 1z . 208 B B 2530 60 BOs iR
Ko, BN IR E R T ARG S5 R R MRl s
R MRACHE R R PR, FRIEBA BATAK
TR 380 Z AW, A E TR 70%, L4
A BT TR 80%!"2, B BAT AT #T VL 5L
FEWRAIG, MATER TS B OB AR, &
FEE TR, ORI 24 T IR AT RS
BT Pl B R R o % T e R A AT R K T
( Ceratosphaeria phyllostachydis ) , 55 E44F
AT, EAEHROIRES . CRI A E R ARARAE A
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PR S A TR IR A A O — R D) 2

TR N A £ & A SR AR, ENTA
(EAT LAGE I 8 TAA . R ARt R o] 255 D BE L
et , sl WA R | KRS
JFORHE Bl AF ERLR v e, SCE R
Wk, RN A S AU TN, B
AP TR PR R P2 A e
i 1 HH ) D AR A AR ST R A B, AR RE B A
by % - EPEDIN TR EBOERURIRAE . B
RORBESLRAS R AE, L, BN A2 R T
LI 3 B AL A J7 T B T SO I 4R R F
FERRAL o SR H FITSE T BAT N LA AR SCAIE TS
B, HA BT A O e A2 77 T A7 i
RIARGE o BOAS RIS B AT R N LR A0 2R 1T 00
B, UATEIKE ( C. phyllostachydis ) V& J46 7~
PEATREDURIBRIRE , 07 DIE B A A= S5 T2 1R 04 i
RE I TAA SRR FRIFHEAT MRS E . Tl i 2 4
AAERAIAL I BAT S A R e AR RARHT,
WA BT RRAE ), BE BT L3R
GO, SR T ARA ) SR — S R AR W ik
o, WA ORI AT ARG R S g i AT R A = AR O
TP RIHR AL R A AR BTIR

1 MRS

1.1 R
111 REeds BT A TSR (C
phyllostachydis ) F H RO 50 A P T Fh O 6K o
Mk, IRARAE TULPG AR A GOl RN R 5 sy 360
PRI AR AE S R G GBS S %
1.1.2 BHREAE  AEREAPERERE (NA) .
EHB10g, RWE 3 g, B 16 g, NaCl5 g,
7K 1000 mL, pH7.2,

FRBEARBIARESRE (NB) « NA 55
ASINBERE o

LA BRI AR R (PDA) « HjZbH
20g, B 200¢g, HUE 18g, /K 1000 mL,

WL ER AR K BE 3R 3L (NBRIP) . #Z5H¥ 10 g,
(NH,),S0, 0.1 g, KC10.2 g, MgCl, 5 g, MgSO,
7H,00.25g, Cay(PO,),5¢g, BHillE18g, 7K 1000 mL,
pH 7.0~7.2,

Fr I IR R A K 5 5 (NBRI-BPB) :
£ NBRIP 3 i iy (0.025¢'L™") o

113 #H&mR%E  HRSHERE TILVEE H AR
Y. KIFMG RGBT, EH 4~5 4FA4E
BT, IHRER, BRI A TCR A B4,
PRERAE S . BFR]. 455, BT 4°C IKFRR I E
2.
1.2 FHi&
12,1 EHRZRNA@BYY>E BMHRRMZEE
TRV 3 3, IR BRI T RENEEE : 75% Wk
2 1 min, 3.25% WEIRENIZIL 3 min, 75% WikE
i1 30s, JFHTCEZKMYE 3 @, JomIEatim 1=
KA, PP, AR, Ffa— ik
VRGP TCRZK IR AT NA AR, R0 2 15 3R 1 K1)
JKo RAFREEAGED, Kaifb i) B TE T NA &}
R . 2.
122 AAERRMAGFL BIEFES dFHTE
SR OFCE AR PDA SFAlcrh e, B3 B s 0 20
R R LR T PDA BB, &R
JREARY PDA SPHCHXTIE, #4083 R, H 28°C
TEIRFT NG 4 d RO B v BE I bmid .
R SO AR PN F PN6 $FF T NB 1535
S, 150 mL ST R BB IE SR, R
50 mL, T 30°C (200 rmin") }%5% 2 d. ¥
FRIa ) R B 5 U M T R 2R 0.22 pm SFLUE AR T
&, JBA 5 mL THIEW S 20 mL PDA ¥ 55
T DRI IO A T MO X IR, ek
BRI TP 338 4 d (28°C) , #5403
3IAEE ., MEIHE LA RKME R, 1A
B /(1] S
A KA 2 (%) =
X HESF R B 78 AR — DR B VR B
X HEST R B 78 LA — AR
123 A A HE PNI f= PN6 £ K wh £ o9 )
SR FH Bk I TR AR PN AT PN6 A9 A 4K il
2k, BT Pk PN FI PN6 76 NB 15 55 3 b 5B 3 1
F%, W 6 A/NETIORE, W E KR SR ODyggp H,
FhlA K 2R
1.2.4 PWAFEmE PN = PN6 fH5E A 69mT R
H Pikovskaya 55 A A9 77 % Bk PN1 A1 PN6 17
i B e 7 1Y 2 W E o B Bk PN ORI PN6 TE
NB i 2 3L B 5% 24 h, Bl R E N 1x10°8
cfumL™ J5 , ¥ WK% 1% B % 2 50 mL
NBRIP i 52, DASFRFRUR 42 NBRIP 35571

x100% (1)
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HXFHR, BT 30°C. 180 rmin! FREE FHERE 5 d,
BAP S AER AR T 4°C. 10 000 r'min”'
AT EC 10 min, BN PE FIEWCR FARBEPLLL
I AT R o

125 AAHEIH PN1 F= PN6 it TAA 48 /il
W RTE TAA R Salkowski Fb (875 I %€ .
B IAA bR EERE B £ 0, 0.5, 2.5, 5.0, 7.5, 10,
12.5, 15, 17.5, 25, 50 mg-L™", W& BEERAE R
IAA 5 FeCl; AW S LR A (2 mL) 7E 30C
T GG 30 min J5, MIHAEREK 530 nm &4 T Y
WGEE, JfefilbrfEm £, 555% PN1 I PN6 HK
15d, DIRIEERER NB WA= E XTI, TRETR
W 5% IR B0 10 min (10 000 r-min™' ) J5 B I
AT TAA S EAGINGE , TAA 5 5800 % SR A o il
AEI N,

12.6 AAIRmMEA PNI = PN6 X2 Fkk PNI
1PN IEA S AEMA SIS H (CF WA RR
e FM) UM FIFIH Biolog %838, Biolog R414
EHEARL RS BMZ RGN EED . DNA
FEPCR A CTAB M, SRAH 1495 ¢ #1127 £514,
PCR 735 4 07 B A= W) BHE 2 w0y, D045 30
17 514222 & NCBI £4 I i#£47 BLAST Lt 43
Hr, 7€ NCBI £l T 8 L RF 51, R 4K
f MEGA 5.0 9 RGEH AR,

127 R ZAzH# PNI = PN6 £ 4048 246 A 0
TR PN1 A1 PN6 1L 5, IR IR PRI 5 TR K
FERDT NB B3R 4 vb 28°C, 180 rrmin!' R 7% 5 37
48 h, KW (4°C, 5000 xg) B> 5 min, JCH
A BRER KRR A 3 UOT IR R (10° cfurmL™)
R TE ] o SR 58 e REML B, B3R
A T i A=21 TBCEIR G, &
BEXTIE ( RO AR EER K ) L Bt F A
PN1 1 PN6 3 AMbBE, F 244 4 H 0 R RN IT
Ko T BATMRES H R, BN
10 mL-#E™", 403 20 Bk FEASE 180 d B & &
i . Hifz,
1.3 ZiE4AE

F| ] Microsoft Excel 2013 #4740 I3 B, %
FH SPSS #1 Origin 3 Hr - it Al &, iz
R I 22 AT I TR TG 1« ff il i 93 0 TAA 2
feA IR I EE (P<0.05) . IR EE - FHE+
PR
2 RGN
2.1 EMRENEAENS S RAW

T EBEER TR, EMRAGFEEEDN
TR BEUR , 3 AR AL B Al 4k A5 21 118 R4
B, ARSI B RN 40 RN ARG (R 1) .

x1 REWEMRRAESIBHE
Table 1 The quantity of bacteria from Ph. edulis roots
KA 7 i 3 5 R PR A 4 R
Sampling site Longitude Latitude p Elevation/m Quantity of endophytic bacterial

WML

D K 114°56'31" E 28°37'17" N 5.16+0.09 a 381.0 43

agang Forest Farm

= 5

G Sl 114°34'47" E 28°33'35" N 4.374£0.07 b 548.0 37

uanshan Forest Farm
i7
RIS 114°8'19" E 26°34'8" N 4.39+0.06 b 1105.0 38

Dajing Forest Farm

St Total _ _

— — 118

T AR RIS A 22 57 B 2 (P<0.05) . R,

Note: Different letters indicated the significant differences among the three sampling sites at the level of P<0.05. The same is below.

2.2 EMHEEFRRERNEBRERENRFE
AP AR IR, BT R o e alifl
) 118 RRANEE H, XA M BR B A 45 B /e F A o ik
A 16 Bk, HAEERE PN1 AT PN6 X 5 s AT ek i
HESRMBEEME (B 1) o PR 585 5 i nl
75281 em Ml 2.13 cm ( 32 2) . Hitk PN1 1 PN6
RO AT W B TRt EL AT B A TR 1, I ERIAR
WArRITT Ik 58.82% F149.28% (#£2)

2.3 EI¥k PN1 #1 PN6 &K H 4 LLR

iy 8l 2 W0, BBk PN1 Fl PN6 4 i ODggo
{E7E 0~30 h # AR TR, Bk PN1 EHEFNS 29 36 h
NIk Bl i R AE 2.30, TR PN6 7E3ER) 42 h 515
RORRL 218, 2J5 2 BRANHTH) O 1RL69 75 122
SRR, fRERREREARES (K2) . m
BRIT ORI 84S R Bor , BRI bk PNT A
PN6 FY TH AR FEAERE 9% 36 h A1 42 h J5 43 B im 1
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533 %

(A) PN1 (B) PN6

B 1 2 %AEERARENREREFEHRITR A: PN1; B: PN6

Fig. 1 The inhibition zone of strain PN1 and PN6 to
pathogenic fungi. A: PN1; B: PN6

&2 H#R PN PN6 X TEIRERME FiE
Table 2 The antagonistic function of antagonistic bacteria
PN1 and PNG6 to pathogenic fungi

RV AV BT N
itk Antibacterial activity of fermentation broth TR A R 7 L
. Inhibition
Strain WA EAA EllE RS zone diameter/cm
Colony diameter/cm Inhibitory rate/%
PN1 4.3340.11 a 58.82 2.81
PN6 4.9740.11 a 49.28 2.13
CK 9.8+0.06 b — —
S
25+ ——PN6
2.0+
8% 1.5F
1.0
0.5
0F

0 6 12 18 24 30 36 42 48 54
ff 8] Time/h

2 H#k PN1 1 PN6 7£ NB 3R EH
30 C THIEKER
Fig.2 Growth of strains PN1 and PN6 in
NB medium at 30 °C

2y 12545 A0 116 1, HEM PN1 WA KRBT & T
FIPk PN6,,
2.4 RNEREHIAE PN1 0 PN6 fRRERE HHIMIE
Rk PN1 1 PN6 76 NBRIP &4 35 35 5L 1545 it
whRE, BARGMEEae ) (K 3) o Bk
PN1 Fl PN6 434ll4%F T NBRIP-BPB i {41 77 5k
PG 3d M6 d s, MIEHEE PN A1 PN6 X
R =S IRfRRE ST . S5 R BN, X 2 BRANEFESE
3d M6 d ¥ HEARRMMBEGE ST, Rtk PNL fif ik
004 179 mg L™ #1236.33 mg-L™", itk PN6 fi#
B8 203.67 mg L' F1278 21 mg- L™ (K 4) .

e

(B PN6
3 &K PN1 0 PN6 7£ NBRIP 3Z 55 5 7= 4 R RE Bl
( A:PN1; B:PN6 )

Fig. 3 The halo of strain PN1 and PN6 in NBRIP
medium ( A: PN1;B: PN6 )

(A) PNI

wor .. Ji3d
o
Culture for 3 days

gt 6d
[ Culture for 6 days

I

[3%]

S
T

240

160

IR ER T

Concentration of soluble P/(mg-L™")

3
(=]
T

0

PN1 PN6

B4 E#k PN1FI PN6 7 30 °C #3555 3d F 6 d Bt
ERERTANHREE
Fig.4 Soluble phosphorus concentration in culture liquid
of strains PN1 and PN6 in 30 °C between 3 days and 6 days

2.5 WAERHAE PN1 F1 PN6 7= IAA 8t

K H Salkowski kb {735 X B #& PN1 Fll PN6 &
HIE, 458 WREE PN1 A PN6 A 5 54143
WIAA BT, HIAA 20853518 15.17 mg L
A 1236mg L (K5) .

[
S
1

—_
N
—_—
——i

—
8]
T

=)
T

b

1

PN1 PN2 CK
HFk Strain

BE5 HE#k PN1F1 PN6 7= 1AA RES1
Fig.5 IAA-producing activity of strains PN1 and PN6

FEIAARET]
TAA-producing activity/(mg-L™")
N

(=]

2.6 TE4E PN1F1PN6e HIEE
2.6.1 4 PNI #= PN6 495 A& A3 ALk
Rk PN1 FIl PN6 7F NA B3t 15 48 h 5,
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wIERE, BERRAAE, AEY (K6) .
RROWEAT R R, 2 SRANR 0T AR REA AL
FRIE T /R, 2 PRAN 32 J T I St > Rk
e (£3) .

(A) PN1
B 6 Btk PN1 1 PN6 HIEEZ ( A: PN1; B: PN6 )
Fig. 6 The colony morphology of strains PN1 and

PNG6 (A: PN1; B: PN6)

(B) PN6

%3 TE#k PN1 70 PN6 A3 AL HHIE
Table 3 Biochemical and physiological characteristics of
strains PN1 and PN6

%€ 645 Measurement index PN1 PNG6
3%KOH ¥ A1 S255:3% KOH solubility test = +
A EESEIE Contact enzyme test + +
S ALRE Oxidase + _
W K f# Gelatin hydrolysis - I
VEN K MESESE Starch hydrolysis test = +
KR £6 R FH 5256 Citrate utilization test + +
5|35 Indole test + _
FREELT 56 Methyl red test - 4
TF TR 518 R 556 Nitrate reduction test = 4+
T4 - ER 5 1 51236 malonate utilization test + +

k51256 Voltam test _ _

2L R Geft Gram’s dye G G
2 A bk T g . licE" i
i S PESELG Aerobic experiment Acrobic Aerobic

Wi Tt Bacterial morphology Rhabditiform rhabditiform

Bl RN RSB <+ B P Ak

Note: "-" indicates negative reaction; "+" indicates positive reaction.

2,62 %k PNI1 = PN6 ) Biolog %% ¥ /r B4l
1k PN1 FI PN6 T Biolog % & #z 30°C 1 i 15 55
18~24 h J&, ‘& Biolog F Zlfs Ak % A 1 524k
FIMMUE (SIM) ¥ KT 05, FAEERGZMNE
Ko BIEE PN1 Hl PN6 43 3% 58 8 Burkholderia lata
F Enterobacter ludwigii

2.6.3 HE#PNI #2PNG6 #9 16StDNA %% itk PN1
F1 PN6 [ 16S rDNA K] 7 41 £ 44 58 & GenBank
i (B 5ESh MF285775 il MG452788 ) o HHIEL 7
W RZFE M T A, FHk PN1 5 Burkholderia lata
RAEF —A7r 3, MPRIEIL 98%, Wk PN6 5
Enterobacter ludwigii B J5 Rl —1> 4332, LR
100%, VI EARIZIEMNFELG LR, SREEE
SFAEAAE R SEHEDR, Bbk PN1 2560 B. lata,
PNG6 %5 N E. ludwigii.,
2.7 TE# PN1#0 PN6 W EMEAERMREKIER

Jiti FH B 7 180 d J Bl A& PN1 Il PN6 Y REAE i#F
EBATEAENAER (K8) o HMEAHEEBITHE
o R A% 450 10 3 v TR, BT R PN PN6 b B
AR IS K F 0 39.51% Fi1 42.59%, ik
RAPBIN 54.42% F 62.51% (£ 4)
3 itig

FYIRN G 2PN B . A SA 50
Y, XY S PITER I R B i e R e
BT RRE W IS , TEAE AP (a5 Oy 1 R
VR, B N A A0 X E T A
YIBii6 7 AT ST )T RE B R B Y B TR
JP23 . hn Orawan 55 A DA AR 43 85 4 P A= 41 AT
ZEHUAT RS A AS 5tz A B s e/ E ™Y 25
SEMPARS IR Y 2025 1 3 MRANTE, 42k PR 5t 1l
7R3 KR A1 TR O A b S AT A R AR PR
Wicaksono MARMERK 7> 25t 5 MRINAEANTR, F5PTial
I RN 5 ARAN R X R BE A B T e B T A
BB Pseudomonas syringae ELA Bk A5 B/
I, IR A 3 P AR 4 T BB o A i 2l
FEFETEBR AR AR Y, 0 2 R AR 05t 9 s 1 R A R
JEP, — R EERE, WAEMRAEPTE Y
WaE T EA —Eak, BARMmEEN, 91
YA NET . TR, AaX A SR
A fE U R, AR IR O 2 B R PN A
PN6 7] R4 5 AW it B A A R L 265 1
MIRERR . 125 & THEBU AN EHUR M AR SCHLE T BE
S A B IR AR SR i, R
ik . BHIRBTMZRYE, Wil fe i s
IR FALREIS LA OCHE = R A TP AR
TRIOTHER R PN1 FI PN6 4351 Burkholderia lata
H Enterobacter ludwigii, VIGEE/N, Burkholderia
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33 %

98| Burkholderia lata CAB13001 (MH022722.1)

PN1 (MF285775.1)

Buriholderia pyrrocinia CIP 105874 (EU024182.1)

97 Burkholderia stabilis CIP 106845 (EU024183.1)
Burkholderia ambifaria CIP 107266 (EU024177.1)
Burkholderia cepacia CIP 8272 (EU024184.1)
Burkholderia cepacia LMG1222 (EU024171.1)

99' Burkholderia cepacia CIP 8239 (EU024172.1)
Burkholderia ubonensis CIP 107078 (EU024179.1)
Burkholderia multivorans CIP 105495 (EU024178.1)
Burkholderia vietnamiensis CIP 105875 (EU024180.1)
Burkholderia glumae CIP 106418 (EU024181.1)
Burkholderia plantari CIP 105979 (EU024175.1)

Burkholderia gladioli CIP 105410 (EU024168.1)

100 = Burkholderia gladioli CIP 104582 (EU024170.1)
Burkholderia pseudomallei BX571966 (EU024169.1)
Burkholderia thailandensis CIP 106302 (EU024173.1)

100" Burkholderia thailandensis CIP 106301 (EU024174.1)

Burkholderia tuberum CIP 108238 (EU024149.1)

Burkholderia fungorum CIP 107096 (EU024155.1)

100 Burkholderia graminis CIP 106649 (EU024154.1)
59 ‘:{ ) )

Burkholderia caledonica CIP 107098 (EU024157.1)

Enterobacter xiangfangensis10-17T (HF679035.1)

nterobacter cancerogenus (Z96078.1)

Enterobacter aerogenes (KC166865.1)
|Enter()bacter ludwigii KUDC1774 (KC355281.1)
I PN6 (MG452788)

—
0.0050 93
(A)PN1
66 Enterobacter asburiae (AB004744.1)
66
56
56

| Enterobacter kobei CIP 105566 (AJ508301.1)
100 IEnterobacter kobei (AJ508301.1)

T

82

Enterobacter furicensis (DQ273680)

Enterobacter massiliensis (JN657217.1)

72

Enterobacter siamensis (HQ888848.2)

Lﬂac‘te}‘ oryzendophyticus REICA082 (JF795011.1)
Enterobacter sacchari (JQ001784.1)

100 — Enterobacter sakazakii (AY752936)
L Enterobacter sakazakii (AY752939.1)

39 { Enterobacter pulveris (DQ273684)
| —| Enterobacter helveticus (DQ273688)

100
0.0050

n

(B) PN6

7 ETF 16S rDNA FFIE# PN1 71 PN6 MR Gt L1 ( A: PN1;B: PN6 )
Fig. 7 Phylogenetic tree of strain PN1 and PN6 based on 16S rDNA sequence (A: PN1; B: PN6)

sp. X7 i BT 118 410 AL o) 32 5 P A R MR 24 T
. VRATEEWIR | NS B 3 AR IR S AR
W= I Enterobacter sp. X i J5U R FA) 1)
ML A 5 A A = A TU T I 43 A R AT 1 I
TEMERS S ARBRFE X 2 MRAHE A= A QI =4k
FORIAT R BR TR AN R, BRI BT A AT R A
5%, LMEFES PR BTSSRI R s K 7.
EAEK, NARSEER T EA B A Y N hE
H4h, HeAY#TRe g WARGED >, k£
MR FERL MR AL R 3 8 1 BRINZEZHTRE 263AGS,

K BRAZ RS B % S8 DA S R A B 4T ol £

H, XHERR =45 HAA B s E N, ANE EA
& & S TAA BHHERY; Daniel fifi 16 H 2 #F P9 4 40
B E25 Ml CR71, RERERMEAMVLEY, X

VIR BENREPUER, IRE R BRI 2 B
YA i i PR = I R R S R AR DY Zhao
IATAT R R AR 4B 276 BRINAE AN, At Xk
T PERS R PFE DU IR Ve 6 BRI BR T P 1) 4
W, JF R SE R AR AT ks Ak . TAA R E A
RECY, SCRMTIBERARAIEL , AW ZE i Hh 1Y)
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o R

B8 MR PN1 1 PN6 Xt EMRER R
AL (1804d)
Fig. 8 Inoculated with phosphate-solubilizing fungi PN1
and PN6 for Ph. edulis growth promotion
in pot experiment (180 d)

FEIFE PN1 Al PN6 HA B 195310 TAA fig 1 AR
Uife, EBERR =8 H A e, H
TAA B BE 77 7T Bb H A 78 Bk 5 28 2~35 620
FEAAE AL BN X 2 RRANBE X BT S A i HA
BEMRARKER, ZERERTX 2 R4 EA

ZUIReRRE, AT IR P I A AH A P i 7
OV ST o LA AR 2 UE S PN A 20 B Pl 1 31 g
JRBE ARG . 45 ar X 5T (BT A = A i
PIER . SN AR A S S T ok A i
FYAEKEY, FRE BN EE A TV, HHTET
P B 2T IX PY i el X+ HE R Tk -3k
JPRESEA. B SRR AR, AR H BRI
TATRIFRESE LB AT, iAo KRBT
R BAT AT BRI AR T, HL, ik
HEA Z IR A YA ER I A0 T DA B AT RS
s M PR TR I SR A S R A R AR i
PB4, AR A5 7 % Y TR R PN AT PN6 RERERE
TRAE BT T AT IR B AL B0, M RER/NZ E]
KA EEHAEYR TR, AEATERS B AEE L
oy, MR EATMA T, R, AR EE R
W 78 TR MR IR, HeGE BT IR AR
PERAE TR A s, IR IR N A A
5 AR A PR %) B ZE R R

R4 EMEK PN1 A PNe WEMTEBHEKAHM (1804d)
Table 4 The effect of adding strains PN1 and PN6 on the growth of Ph. edulis seedling (180 d)

A3 Treatment Hi4%2Ground diameter/cm 14K % Growth rate/% T8 F1Seeding height/cm K # Growth rate/%
PN1 2.26+0.04 a 39.51 35.13+£0.74 a 54.42
PN6 2.31+0.07 a 42.59 36.97+0.83 a 62.51
CK 1.62+0.2 b 22.7540.64 b
4 él:.l_-l: ‘]:/@ problems, and future challenges[J]. Environmental Reviews, 2011,
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Screening of Two Endophytic Bacteria from Phyllostachys edulis Root
Against Ceratosphaeria phyllostachydis and Their Function
of Growth-Promoting

YANG Dou', WANG Qing-hai*, WAN Song-ze', LI Li*, ZHANG Yang'

(1. Key Laboratory of National Forestry and Grassland Administration on Forest Ecosystem Protection and Restoration of
Poyang Lake Watershed, Jiangxi Agricultural University, Nanchang 330045, Jiangxi, China;
2. Shandong Provincial Academy of Forestry, Jinan 250014, Shandong, China)

Abstract: [Objective] To obtain high efficient strains against Ceratosphaeria phyllostachydis from Phyllostachys
edulis and evaluate their function of growth-promoting. [Method] The endophytic bacteria were isolated from the
root of Ph. edulis by tissue separation and dilution plate method respectively. The antagonistic bacteria were screened
by plate confrontation test. In addition, The growth curve, phosphate-dissolving ability and indoleacetic acid-produ-
cing ability of endophytic antagonistic bacteria were measured. Also, the effect of excellent strains on growth of Ph.
edulis seeding were studied using soil pot experiment. [Result] A total of 118 endophytic bacteria were isolated from
the root of Ph. edulis, 16 of which had antibacterial activity against C. phyllostachydis. Among them, the strains PN1
and PN6 had the most significant antibacterial activity, with bacteriostatic rates of 58.82% and 49.28%, respectively.
In addition, the two strains had well ability to dissolve insoluble phosphate and produce IAA, and showed the greatest
ability to solubilize Ca;(PO,), with 236.33 mg-L™' and 278.21 mg-L™", respectively, and the capacity of IAA-produ-
cing were 15.17 mg-L™" and 12.36 mg-L™', respectively. Strains PN1 and PN6 were identified as Burkholderia lata
and Enterobacter ludwigii through the analysis of 16S rDNA gene sequences and evaluation on their morphological,
physical and biochemical characteristics. Meanwhile, the result of pot experiment showed that PN1 and PN6 had sig-
nificant growth-promoting effect on Ph. edulis seedling, the ground diameter increased by 39.51% and 42.59% re-
spectively, and the seedling height increased by 54.42% and 62.51% respectively. [Conclusion] The strains PN1 and
PN6 have well ability to prevent Ph. edulis shoot blight and to promote growth. They have great potential in the pre-
vention of C. phyllostachydis and alleviating soil nutrient deficiency.

Keywords: Phyllostachys edulis; endophytic bacteria; antagonistic; growth-promoting; inocula
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