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Studies on antmicrobial activity of metabolites of symbiotic
bacteria associated w ith entomopathogenic nematodes

WAN G Yong-hong, ZHAN G Xing
(B iorational Pesticides Research and Service Center,N orttw estA & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: Studies on antim icrobial activity of metabolites of X. nematghilus YL 001 and X. bovienii
YL 002 show that both symbiotic bacteria had different antim icrobial activities against 14 gecies of plant
pathogenic fungi and 5 fecies of bacteria The plant pathogenic fungi were amostly inhibited by the
femented liquid, and the inhition rate was 75%- 100%. Phytophthora capsici was only completely
inhibited by cell-free aqueous filtrates of femented liquid A fter diluted 10 fold, the cell-free aqueous
filtrates of fermented liquid had highly antim icrobial activity against Phytophthora cap sici, and the ECsav as
16 65 and 15 19mL A regectively. W hen capsicum seedsw ere oaked into the cell-free aqueous filtrates
of femented liquid for 6 h prior to planting, the disease reduction reached 60 6% and 73 2% 12 days after
planting W hen disease il treated w ith 100 mL A the cell-free aqueous filtrates of femented liquid and
metalax|, the disease reduction reached 48 72% and 74 34%. YL 001 and YL 002 had higher antibacterial
activity against X anthan onas campestris and Stap hy lococcus aureus, but low er antibacterial activity against
E. coli and Salmonella typhi
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) ) Salmonella typhi,
48 h 113 :NA NBTA
, [2-3]’ YS[22]
[4-8] ,
X enorhabdus P hotorhabdus (PDA)
30 , 12
) , NA
: o7l 4l (3] , 28 24 48 h, : NBTA
[18] [13] [19-21] , 28 48 h,
: ,28 180 r/min
16 h, 5% , 28
X enorhabdus nematophila 180 r/min 72 h, :
YL 001 X enorhabdus bovienii 14 000 r/min 4 10min, Q 22 tm
YL 002, ,
Steinernena . YL 001 Steinernena L. 13
YL 002 2 (z2]
131
, 2 PDA 48 h
, 10 10mL 9 0an
, YS PDA
3 6d
1 , 7 5mm ,
, 20 3d, )
11
111 X enorhabdus 132
nenatophila YL 001 ( YL 001)
X enorhabdus bovienii YL 002 ( YL 002) ( 45 50
Steinernena 9. YL 001 Steinernena . 1 5% , (
YL 002, ), 9 0an) 15mL , , (
7 5mm) 3 , 100
112 A lternaria 1 n ,
alternata A lternaria solani 28 24 h,
P hy tophthora capsici M elon fusarium 133 PDA
W ilt Fusarium oxygporum f . 100, 67,33,17,8 3mL A 5
niveum V erticillium dahliae , 1 , 3
Clanerela cinyulate Colletotrichum , YS PDA
lagenarium B otrytis cirerea 3 6d ,
Fusarium graminearum D othiorella 7. 5mm , , 20
gregaria B otryogphaeria berengeriana 3d, )
Pyricularia oryzae Rhizoctonia 14
cerealis X anthan onas campestris 141 3
Stap hy lococcus aureus 6d ,
B acillus cereus E scherichai coli 7 5mm , )
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6h , , 100%; X. bovienii YL 002
1 7 L L
6 , 25 28 , 75% 100% 2
12
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100%, YL 002 3
) ) YL 001 ,
7 6 , 25 24 h, 62 1%,48 0% 27 8%, 2
100, 50, 25, 12 5 mL A 17 , PDA
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25 28 12 d, , 100% ,
2
21 YL 001
10Q 0%,
1 , X. namatghila YL 001 27 6%,40 0% 27 8%, 72
4%,6Q 0% 72 2%; YL 002
) 10Q 0%,
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1
Tablel A ntimyootic acitivity of femmented liquid and the cell-free aqueous filtrates
of X. nematgphila YL 001 and X. bovienii YL 002 %
Inhibiting rate
Frugi Femented liquid Cell-free aqueous filtrate
YL 001 YL 002 YL 001 YL 002
A lternaria alternata 100 O 62 1 27. 6 24 1
A lternaria solani 100 O 48 0 40 0 320
Phy tophthora capsici 100 O 100 O 100 O 100 O
M elon fusarium w ilt 100 O 27. 8 27. 8 27. 8
Fusarium oxysporum f . niveum 489 533 67 89
V erticillium dahliae 425 355 12 9 97
Clamerela cinyulate 111 16 7 13 6 16 7
Colletotrichum lagenarium 88 2 100 O Qo0 Qo0
B otrytis cirerea 50 0 53 8 82 22 2
Fusarium graminearum 25 ao 23 8 Qo
D othiorella gregaria 385 231 11 5 15 4
B otryogphaeria berengeriana 3/1 333 Qo0 35
Pyricularia oryzae 79 2 79 2 20 8 16 7
Rhizoctonia cerealis 60 0 100 0 Q0 Q0
22 )
(
2 ,X. nenatgphila YL 001  X. 26 50,25 25 20 00mm);
bovienii YL 002 ;

YL 001 . (
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13 50, 13 13

22 00mm) YL 002

2

, YL 001

Table 2 A ntibacterial activity of YL 001 and YL 002 strains

/mm D iameter of inhibition zone

Tested bacterium T reatment YL 001 YL 002
Femented liquid 23 50 25 50
X anthanonas _ . 23 50 23 25
campestris Cell-free agueous filtrates
Gentamicin 23 00 23 00
Femented liquid 26 50 2375
Stap hy lococcus _ . 25 25 23 75
aureus Cell-free aqueous filtrates
Gentamicin 20 00 20 00
Femented liquid 18 00 16 75
B acillus _ . 17. 50 16 00
cereus Cell-free aqueous filtrates
Gentam icin 25 00 25 00
Femented liquid 1525 1370
E. coli Cell-free aqueous filtrates 1425 13 00
Gentamicin 18 00 18 00
Femented liquid 13 50 1275
Salmonella Cell-free aqueous filtrates 13 13 12 00
typhi
Gentamicin 22 0 22 00
23 , ,
3 ,YLOO1 YL 002
X. namatgphila YLO01 X. bovienii YL 002 ,
: ECso 16 65 15 19mL A
) YLOO1 YL 002
3
Table 3 A ntimyootic acitivity of the cell-free aqueous filtrates of femented liquid
of YL 001 and YL 002 strains against P hytgphthora capsici
95% /
ECso/ (mL- LY
Strain Regression equation r (mL- LY 95% degree of
confidence
YL 001 y= 3 376 2+ 1 329 6x Q 944 3 16 65 4 73 78 67
YL 002 y= 2 764 3+ 1 892 3x Q 993 1 15 19 930 3120
24 X. nematgphila YL 001  X. bovienii YL 002
6Q 6%
4 73 2%, YL 002 YL 001

12d
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4
Table 4 Efficacy of sanples against the Phytgphthora capsici using seed treatmen after 12 days
/% /%
Strain No seed No disease plant Rate of disease plant Protective effect
YL 001 42 16 380 6Q 6
YL 002 42 8 19 0 73 2
CK 84 60 710
5 , YL 002 )
48 72% 74 34%,
, 100 64 10% YL 002
mL A X. nenatgphila YL 001 X. bovienii YL 001
5

Table 5 Efficacy of sanples against the Phytgphthora capsici using il treatment after 12 days

T reatment /% /%
B No disease Rate of disease Protective
/L LY No seed
Strain Concentration plant plant effect
W ater 84 78 93 0
M etalax| 42 14 330 64 10
100 42 20 48 0 48 72
50 42 22 52 0 43 59
YL 001
25 42 32 76 0 17. 95
12 5 42 40 95 2 Qo0
100 42 10 24 0 74 34
50 42 18 43 53 84
YL 002
25 42 30 71 0 23 08
12 5 42 34 810 12 83
oomL A,
3 48 72% 74 34%

YL 001, YL 002

X. namatophila YL 001  X. bovienii YL 002

(81 % . bovienii A 2

10mg/mL .
96% *; X. nematophila BJ 50 mL A 30 ,
, X enorhabdus bovienii xenorhabdins,
75 9% 76 3% X enorhabdus  nematgphila
YLO0O1 YL 002 , 2 xenocoumacins *!
ECso 16 65 15 19mL A, ,  Xenorhabdus p. 1
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