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Abstract: Phytophthora sojae is a worldwide destructive pathogen to soybean. To isolatate endophytic bacteria from soybean is
an important idea in dealing with the deseases caused by P. sojae. In this study,67 endophytic bacterial strains were isolated
from soybean root, of which 18 strains showed obvious inhibition ability on the mycelia of P. sojae. Especially, the strains A2,
A4 ;A7 and B8 showed an even strong inhibition effect,with the inhibition rates being 72.8% ,55.5% ,76.0% and 87.1% ,
respectively. The sterile fermentation filtrate of A2 and A4 inhibited germination rates of P. sojae spores by 75.4% and 85.8%
in a plate test. These two endophytes also promoted the germination rates of pathogen-infected soybean seeds from 63.1% to
80.0% and 80.3% ,of which the seedlings showing a healthy growth state increased from 31.4% to 45.7% and 50.9% ,re-
spectively. Based on 16S tDNA sequence phylogenetic analysis, A2 was identified as Pseudomonas sp. and A4,A7,B8 as Bacil-

lus spp.
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Fig.1 The inhibition effects( A) and rates(B) of endophytes A2 A4 A7 and B8 on P. sgjae mycelia
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Endophytes inhibit P.sojae growth by increasing curved mycelia(A) and promoting the production of septum(t)
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Fig.2 The growth state of P. sojae mycelia treated ( B,C.D) or untreated( A ) with endophytes
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Fig.3 The inhibition effects( A ) and rates(B) of endophytes A2 A4 A7 and B8 on P. sojae spores
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Soybean seeds were infected by P. sojae spores and followed a treatment with sterile water (B), sterile fermentation filtrate of
respectively. This picture shows the growth states of soybean seedlings cultivated in artificial climate incubator

for 7 days. Healthy and infected seedlings are shown in panel E. Seeds without receiving a treatment of spores and
sterile fermentation filtrate were used as a control (A).
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Fig.4 The disease symptoms of seedlings infected by P. sojae spores
and disease-resistance effect of the endophytes A2 and A4
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Fig.5 Inhibition effect of endophytes A2 and A4 on Phytophthora root rot

in seed germination( A ) and seedling growth(B) ( “ " P <0.01)

TR, RS K S AR BB T 4
ROV BT R B 24 A K LA WD S T T R 40

HFERBE R SR G 8, Yy Z8 165 fDNA JF SIS B R AR , 25 S 1
Biih R AR E B A W Ay iy T UM B (T 222 A 32 72.8% ) .3 #R
FEPLIEPE 9 A 20  R E AE RA D g R TR IR (TR 22 A R 5 S O S5 5%

3 iR



90

LA

B

14

2

100

Pseudomonas asplenii LMG 2137 (Z76655)
Pseudomonas fuscovaginae MAFF301177 (AB021381)

Pseudomonas putida DSM 291 (Z76667)

Pseudomonas japonica IAM 15071 (AB126621)

A2

99L Pseudomonas monteilii CIP 104883 (AF064458)

Pseudomonas fulva IAM 1529 (D84015)

9Ll Pseudomonas parafulva Aj 2129T (AB060132)

9
Pseudomonas jessenii CIP 105274 (AF068259)
85 Pseudomonas mohnii IPA-2T (AM293567)

0. 006

74

Escherichia coli 4090 (FJ463818)

A4

Bacillus methylotrophicus CBMB205 (EU194897)
Bacilus tequilensis 10b(HQ223107)
Bacillus vallismortis DSM11031(AB021198)

Bacillus siamensis PD-A10(GQ281299)
Bacillus subtilis A405(AF058767)

Bacillus atrophaeus JCM9070 (AB021181)

l__ Bacillus aerius 24K(AJ831843)
100= Bacillus sonorensis NRRLB-23154 (AF302118)

Bacillus altiudinis 41KF2b(AJ831842)

Bacillus pumilus ATCC 7061T (ABRX01000007)
A7
B8

Bacillus idriensis SMC4352-2(AY904033)

Escherichia coli 4090 (FJ463818)

El6 WAELME A2(A)F0 A4,A7.B8(B) 1 16S rDNA RER B R
Fig.6 Phylogenetic trees of endophytes A2( A)and A4 A7 .B8(B)based on 16S rDNA analysis
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