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Abstract: [ Background ] Radopholus similis is an important quarantine pest that has wide host range and can cause a serious dam-
age. It has become a potential threat to Chinese agricultural production. Because of the high toxicity of chemical nematicides,
screening for and identifying potential bio-control microbes antagonist to nematodes is of important significance. [ Method]Soil sam-
ples were collected from the banana fields infected by R. similis, and the strains were isolated by the method of gradient dilution.
The antagonistic bacterial supernatant and fermentation broth were obtained using shaking flask fermentation technique. Five isolates
were screened against R. similis using toxicity tests and pot assay in greenhouse. The antagonistic bacteria were identified by amplifi-
cation of 16S rDNA gene and sequence analysis. [ Result] Among five isolates, strain HD-86 had the best antagonistic effect with
100% mortality after 24 hours treatment of fermentation supernatant. In greenhouse trial, strain HD-86 showed the highest antago-
nistic activity against R. similis, compared to other strains and abamectin. HD-86's performances 42 days and 70 days after fermen-
ted inoculation were 77.34% and 90.51% respectively. [ Conclusion and significance ] HD-86 has a strong antagonistic to R. similis.
Based on 16S rDNA sequence analysis, it was identified as Burkholderia cepacia. The basic basis for the development of nematicide
and control of R. similis are provided in this paper.
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Table 1  Activity of antagonistic strains supernatants on R. similis

Qb £ IRZE T3 Nematode mortality (% )
Treatment 4h 8h 12h  24h 48k
HD-86 48.11a 79.00a 94.44a 100.00a 100.00a
HD-54 40.43a  62.00b 80.56b  96.44ab100.00a
HD46 20.89b 38.11c  60.78c  95.00ab 100.00a
HD-34 21.44b 39.33¢ 50.78c¢  91.66b 100.00a
HD-93 13.78b  26.78d 57.67d  90.78b 100.00a
FEHK ddH,0 (CK)  4.22¢  6.78¢  7.89¢  9.56¢ 10.78b

RISV EHEAR A AR PR E 2257 B35 (P <0.05) .

Values with different letters in the column differ significantly at
0.05 level.

B 1 502

1 5 A EHREEE LiFR 24 h XHBOFFLE REETER

Fig. 1  Effect of five antagonistic bacterial supernatant

on R. similis, 24 hours after inoculation

A.HD-34; B. HD46; C. HD-54; D. HD-86; E. HD-93; F. CK.
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WK, ZFHRREKT(F3) . NGERAEATL
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FLER BB 2 A B I REsON .
2.3 FEPUEFE 16S rDNA #J PCR #18F0FF 51 43 47
2.3.1 PCR P4 o ik & ER 2 A ISR HOR4lifl
()45 B 40 TR 3L R 41 DNA B Al, 28 PCR 9§ 3,
1.0% Byt JIg W B e HhL T ARG 0 5+ R ldc , 3K A5 24 1500 bp
() DNA B (E2),
232 FAlamr & LA T A ARAE R A
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93 v 7 448 T R AT 19 FE R R B4y R 1665 (1516
1509 1509 #i1 1516 bp, H:55 Genbank %4k 1% & 1Y
FHAIPE DL 4,
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Table 2 Control effect of five antagonistic bacteria on R. similis in potting banana trial in greenhouse, 42 days after inoculation

b F R E R 3 EScKi R it LB (%) B 3 AR
Treatment Number of leaves Plant height (¢m) Pedicel width (cm) Root weight (g) Number of R. similis Control effect (% )

HD-34 9.00a 16.50b 1.80b 7.42bc 151.67b 64.45f
HD-46 9.00a 15.00bc 2.00a 7.54bc 131.00cd 69.39d
HD-54 9.00a 18.00a 2.00a 6.92¢ 109.00ef 74.53b
HD-86 9.00a 16.30b 1.70be 8.34b 97.00f 77.34a
HD-93 9.00a 15.80b 1.60c 5.00d 148.33bc 66.12¢

BEPE CK (P4 ) 9.00a 18.40a 2.00a 11.59a 126.67de 72.20¢

Positive CK ( abamectin)
A CK(3E7K) 9.00a 14.00c 1.60c 3.51e 462.33a

Negative CK ( water)

[FIFV B A AR Ry 22 7 B35 (P <0.05) .

Values with different letters in the column differ significantly at 0.05 level.

R3 ZENRDHEEEMEBERAERT0 d FEMUFALERMERRR

Table 3 Control effect of five antagonistic bacteria on R. similis in potting banana trial in greenhouse, 70 days after inoculation

Qb3 ) Ly = ZHRE iy (%) SREEES
Treatment Number of leaves Plant height (¢m) Pedicel width (cm) Root weight (g) Number of R. similis Control effect (% )

HD-34 12.00a 27.00b 2.98bc 26.10c 264.33c 74.33d
HD-46 12.00a 25.50¢ 2.50d 24.73d 169.00e 81.77b
HD-54 12.00a 27.00b 3.15b 30.00a 91.33f 90.18a
HD-86 12.00a 27.50a 3.40a 26.29¢ 88.00f 90.51a
HD-93 10.00b 23.50e 2.40de 19.17e 201.67d 77.45¢

BAME CK( B4k 2%) 10.00b 24.50d 2.95¢ 28.00b 321.67b 63.97e

Positive CK ( abamectin)
BHME CK(TE7K) 10.00b 19.50f 2.30e 8.64f 927.00a

Negative CK ( water)

ISR AR PR E 2257 B35 (P <0.05) .

Values with different letters in the column differ significantly at 0.05 level.

M 1 2 3 4 3

B2 $EHER 16S rDNA EE i 74
Fig.2 PCR amplification of antagonistic bacteria 16S rDNA gene
by bacterial universal primers
M:DNA Marker D12000 bp; 1,2,3,4,5:HD-34 HD- 46,
HD-54 ,HD- 86 ,HD-93.

x4 SHERAREHRSBHBME

Table 4 The similis of five antagonistic bacteria with genus

[l &% AR
Strain code Genus Similis (% )
HD-34 Burkholderia 100.00
HD-46 Enterobacter 99.25
HD-54 Burkholderia 100.00
HD-86 Burkholderia 100.00

HD-93 Enterobacter 99.52

P SE BOFEPUR AR HD-86 (1935 PR 471 4% SR8 5
Genbank JEAT Blast #5315 CARIEAY 165 rDNA J?
FIHEAT IR M R G LT W (18 3) , & B B
B3 5 Burkholderia cepacia isolate MSMB10 Fjh
R — A 73 32, i g 8 38 O PR A S IR

Burkholderia cepacia,,

4'7 HD-86
Burk 2 @ isolate MSMB10

| Burkholdena cepacia isolate LS2.4
| Burktolderia ambitria strain YCJo1

Burk @ sp. CEB01056

Burk @ sp. CACua-231

Burk z sp. IBP-VHS96

Burkholdernia sp.IBP-VHS29
4| Burkholderia vetnamiens/s strain SYe...

Burk

Burk 2 Z strain 11806

Burk & sp. JZ4

B3 Etk HD-86 ARG R B R
Fig.3  Phylogenetic tree of strain HD-86
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