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Fig.1 Number of soil bacteria with different attractive activities to Panagrellus redivivus.
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Fig.2 168 rDNA-based dendrograms showing phylogenetic relationships of bacteria producing nematodes attractive volatiles.

strains included in this study. Letter and number in

@ represents the

are the RFLP patterns. Numbers in parentheses represent the sequences accession number

in GenBank. The numbers at each branch points are the percentage supported by bootstrap. Bar 5% sequence divergence. Pyrococcus glycovorans

and P. horikoshii are the outgroups.
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1 GC/MS

Table 1  Analysis on the volatiles of nematode-attracting bacteria and the controls by GC/MS

volatile group

Bacteria and controls peak hetero—
value aldehyde ketone alkyl alcohol alkene ester alkene acid  phenol ether elic amine  nitryl
BEPB 17 2 3 2 2 1 1 2 4
Bacillus niacint M_39 24 1 4 1 2 1 2 1 6 2 4
Arthrobacter oxydans M_11 25 3 5 2 3 2 3 2 1 4
Bacillus acidiceler M_8 30 2 5 2 2 3 1 4 3 3 4 1
Bacillus cereus M_21 20 1 6 2 1 1 2 2 1 1 3
Bacillus cibi M_42 25 1 4 3 2 3 1 3 2 6
Bacillus idriensis M_34 24 2 3 4 4 2 1 1 2 2 3
Bacillus infantis M_22 22 1 1 5 1 1 2 1 2 1 4 1 2
Bacillus jeotgali M_48 25 4 4 2 1 1 3 4 1 2
Bacillus megaterium M_20 24 3 2 1 3 1 2 2 1 2 5 1 1
Bacillus psychrodurans M_40 19 1 2 4 2 1 4 1 3 1
Bacillus pumilus M_33 24 1 3 1 2 2 2 5 3 3 1
Bacillus soli M_7 20 1 2 1 1 2 1 2 3 3 4
Bacillus stratospheric M_37 25 2 4 3 2 1 1 7 4 1
Bacillus thuringiensis M_43 21 6 5 1 1 3 1 2 1 1
Brevibacterium frigoritolerans M_29 39 1 6 2 2 6 1 8 1 10 1 1
Brevundimonas diminuta M_2 24 1 1 3 3 3 2 2 1 1 3 4
Ensifer adhaerens M_9 33 2 1 3 2 1 6 1 1 8 1 7
Lysinibacillus fusiformis M_24 23 2 5 2 2 3 2 2 4 1
Microbacterium oxydans M_28 28 2 3 1 2 2 1 2 7 3 2 3
Pseudomonas aeruginosa M_36 21 1 2 3 2 3 1 6 1 3 2
Pseudomonas panipatensis M_10 30 1 2 6 1 1 5 2 2 3 3 2 2
Sphingobacterium composti M_1 31 3 5 4 1 1 5 2 2 3 3 2
Staphylococcus sciuri M_27 28 2 3 1 1 2 1 2 6 2 5 2 1
24 ;11 : 2-
o 7 N N N N N
17 4- N 3- 4 -
6 : JL- . D- ( 2).
\2- 2 5- N
2
Table 2 Confirmation of the nematode-attracting function of bacterial volatiles by using pure agents
volatile nematode-attracting activity volatile nematode-attracting activity
Benzaldehyde + L-alanine -
2-heptanone + n-hexadecane -
Benzyl benzoate + 2-methyl valeraldehyde -
Ethyl palmitate + 2 S-dimethylanisole -
( +) ongifolene + n-ridecane -
Benzyl alcohol + Tetrahydrofurfuryl propionate X
p-anisaldehyde + 4 6-di-tertbutyl-o—cresol X
Vanatone + Brallobarbital X
Ethyl butyrate + Phytone x
Isovanilin + Tebucarb x
d-alaninol + 2 6 10-rimethyltetradecane X
Butyleret hydroxytoluen - Cembrene X

“ « “ ”»

+ 71 activg “ - " inactivg x 72 not confirmed.
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Phylogenetic diversity characteristics of soil bacteria
producing nematode-attracting volatiles and identification
of their active compounds
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Abstract: Objective This study characterized the phylogenetic diversity of soil bacteria producing nematode-attracting
volatiles and their nematode-attracting compounds. Results would enhance our understanding on the interaction between
nematodes and soil microorganisms and potentially enhance the biocontrol efficiency when combined the attractants with
nemacides. Methods Bacteria producing volatiles with functions of nematode-attracting activities were isolated from 187
agricultural soil samples collected in 26 provinces of China with the method of double-Petri dishes. The phylogenetic
diversity of these bacteria was characterized by RFLP46S rRNA gene sequence analysis. The nematode-attracting volatiles
of bacteria were detected using the SPME-GC/MS and volatile compounds with attractive activity were determined by
confirming with individual commercial compounds. Results Among the 3800 bacteria isolated from the 187 soil
samples 196 isolates(5. 16% of the total) showed attractive activity (AN) more than 30% to Panagrellus redivivus. Of the
196 isolates 66 (1.74% ) showed AN=70% 62 isolates (1.63% ) showed AN between 50% and 70% and 68
isolates (1.79% ) showed AN less than 50% . Phylogenetic analysis revealed that the 196 bacteria were clustered into 5
groups: Bacilli Gammaproteobacteria Alphaproteobacteria Sphingobacteria and Actinobacteria. But Bacillus were the
dominant which covered 13 species. And 11 volatiles with nematode-attracting activity were determined including
benzaldehyde 2-heptanone benzyl benzoate ethyl palmitate ( + )-ongifolene benzyl alcohol p-anisaldehyde

vanatone ethyl butyrate isovanilin and d-alaninol. = Conclusion Some species of bacteria in agriculture soil can
produce volatiles to attract nematodes.

Keywords: soil bacteria nematode-attracting volatile
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