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letotrichum lagenarium) (B otrytis cir- 14
erea) (Fusarium graminearum) 141 YL 001
(D othiorella gregaria) YL 002 NA ,NBTA (M acConkey)
(B otryophaeria berengeriana) (Pyricularia , 28 24 h
oryzae) (Rhizoctonia cerealis) NA 36
(X anthan onas campestris) h YS
(Staphy lococcus aureus) (B acillus 20 h, ,
cereus) (Escherichai coli)
(Salmonella typhi), 142
[6,10-13]
113 (1) NA 143
( 30g, 50g, 20 g, 48 h , 14000 r/min 4
1000mL,pH 7.2 7 4) 10min, Q 22 m ,
(2) NBTA NA (4 )  30min,
+ (TTC)Q 040 g+ 1 , (104)
(BTB)Q 025 g); (M aCon- : 3 ’
key) 20 , 10 1L
3) YS (NHH2PO 26
Q 59, K:HPO4Q 5g,M g« HO Q 2 g, NaCl . 24h 3d,
ig)g, 50, LoOmL,pH )
12 h '
Q 1% (Ws)
3 ,30min/ , 2
Lot 21
30 min, 3 211 YLOOL YL 002
NBTA , 28 1 1 2
3 5d, , G, , ’
YLOOL YL 002 4 NA | ’
2 1 212 YLOO1 YL 002 NA,
13 NBTA (M cConkey)
' NA 2 2, NA 2
, 28 24 48h )
NBTA , 28 24 48 h, YL 001 YL 002
: :2 NBTA
; ) , NBTA
(6] )
: ,28 2 ,
180 r/min 16 h; 5%
40mL 250mL , 28 , Stein-
18 0 r/min 48 72h ernema , 2 Pho-
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torhabdus 2 )
1 YLOO1 YL 002
Table 1 M orphological characteristicsof YL 001 and YL 002 strain asciated w ith
Steinernena . YL 001 and Steinernema . YL 002
- /um Protoplasnic
Symbiotic Gram sh : :
: e Size Flagellum Spore rystalline
bacteria inclusions
Phase 1 variant G Rod @ 5x\3 12x3a% Peritrichous None Have
YL 001
Phase Il variant G Rod 0 6% 4 1\ \OxS § None None None
Phase 1 variant G Rod Q819 20x76 Peritrichous None Have
YL 002
Phase Il variant G Rod Q6x15 16x53 None None None
2 YL OO1 YL 002
Table 2 Culture characteristicsof YL 001 and YL 002 strain associated w ith
Steinernena 9. YL 001 and Steinernena 9. YL 002
YL 001 YL 002
Culture
Phase [ variant Phase 1l variant Phase [ variant Phase 1l variant
NA . White to off- Offwhite, flat, translu- Offwhite to buff, with Offwhite,  transiucence,
white, bulge, opacity, with vis . S L . L
. cence,w ithout visoosity visosity w ithout visoosity
osity
, , , , ' Cyan , , , Crim-
NBTA (?yan tg s green; with blue French lgrey to red'ordelxrk with blue clarity ring around soln in the center .Of oollony,
clarity ring around olony, red, flat, without clarity ring T slighty bulge, opacity, without
I olony, bulge,w ith visoosity o
bulge w ith visosity around colony visosity
The center of clony henna, o Wlt.h- . Red, o
) L out mlor, clarity, without vis ) Buff, slighty bulge, with slighty
M acConkey with buff frait ring around . bulge, opacity S
. o oosity visosity, translucence
wlony, bulge, opacity, with vis
o sity
22 YL OO1 YL 002
YL 001 YL 002 (X. ne
3 3 : matgphila) (X. bovienii)
(a0, YL 002 X. bovienii
, H2S , ,
; , 23
, YL 001 4 ,YLOO1 YL 002
, YLO002 , 2
YL 001 48 h
; YL 002 100%
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3 YL 001 YL 002
Table 3 Biochanical characteristicsof YL 001 and YL 002 strain associated w ith
Steinernena 9. YL 001 and Steinernema . YL 002

YL 001 YL 002

Biochemical characteristics
Phase [ variant Phase 1I variant Phase | variant Phase 1 variant

Catalase — — — —
Oxidase — — — —
U rease — — — —
L ecithinase + — + —
Protease + w + —
Gelatin + — + —
L ipase egg yolk agar e + + —
Tw een 80 — w + w
N itrate reduction — — — —
Indole production - —_ — —
H2S H 2S production — — — —
- V oges-Prokauer test — — — —
Hugh & L eifon Hugh & L eifon open tube
Hugh & L eifon Hugh & L eifon closed tube
Starch hydrolysis-luble — — — —
Phenylalanine deam inase — — — —
T ryptophan deaminase e — + —
A esculin hydrolysis e — e —
D,L -Glycerate
Simmon’s citrate
T+ . TW.
Note + . positive reaction; - . negative reaction,w. aweak reaction
4 YLOO1 YL 002
Table 4 Pathogenity of the phase [ variant of YL 001 and YL 002 strain for Galleria mellonella
/h /% M ortility /h /% M ortility
. Culture : Culture
Strain time 241 48h Strain time 24h 48h
24 100 0 24 100 0
YL 002 48 60 0 100 0
YL 001 48 Qo 100 0
72 330 100 0
72 Qo0 100 O CK Qo Qo
24 5 6
YL 001 YL 002
5 YL 001 YL 002
Table 5 A ntibiotic activity of the phase [ variant of YL 001 and YL 002 strain
A ntibacterial activity A ntibacterial activity
Bacteria Bacteria
YL 001 YL 002 YL 001 YL 002
Stap hy lococcus aureus + + + + + + + E. coli
X anthanonas campestris + + + ++ + + Salmonella typhi
B acillus cereus + + + +
T+ o+t > 25mm; + + +. 25mm= > 20mm; + +. 20mm= > 15mm; +. 15mm=

Note + + + +. Dianeter of the zone by antibiotic activity > 25mm; + + +. 25mm= dianeter of the zone by antibiotic activity > 20mm,;

+ +. 20mm= dianeter of the zone by antibiotic activity > 15mm; +. 15mm= dianeter of the zone by antibiotic activity.
5 , 2 6 ,
) YL 001
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, YL 002 , YL 001
;2 YL 002
6 YLOO1 YL 002
Table 6 A ntifungi activity of thephase [ variant of YL 001 and YL 002 strain
A ntifungi A ntifungi
Pathogenic fungi activity Pathogenic fungi activity
YLO0O1 YL 002 YL 001 YL 002
A Iternaria alternata + + + Colletotrichum lagenarium - -
A Iternaria solani + + + + B otrytis cirerea + +
Phy top hthora capsici ++++ + 4+ ++ Fusarium graminearum -
M elon f usarium W ilt + + + + D othiorella gregaria +
Fusarium oxysgporum f . niveum + + B otryogp haeria berengeriana - +
V erticillium dahliae + + Pyricularia oryzae + +
Clanerela cinyulate + + Rhizoctonia cerealis - -
. 18 0 25%; + +. 25% 50%; + + +. 50% 75%; + + + +. 75% 100%

Note - . No inhibition; + . inhibition ratewas 0- 25%; + + . inhibition ratewas 25%- 50%; + + +. inhibition ratewas 50%- 75%; +

+ + +. inhibition ratewas 75%- 100%.

2 5 YLO0O01, YL 002 X enorhabdus (G. mellonella) ,
YL 001 YL 002
, (X enorhabdus) 5 , YL 001
9y 001 YL 002 X enorhabdus ,  YLO002
7 YLO0O01 YL 001 YL 002

YL 002 Steinernena . YL 001 X. namatghila
Steinernena . YL 002 , 2 X. bovienii

, , , , , YL 001

, ; ; YL 002

7 YLOO1 YL 002 X enorhabdus

Table 7 Characteristics comparison betw een the isolated strain and different strain of X enorhabdus

YL 001 YL 002

Characteristics X. PR X. bovienii  X. poinarii  X. beddingii  X. japonica
N enatode
Steinernena 9. YL 001 + -
Steinernena 9. YL 002 - +
S. carpocapsae + — — —_ —_
S. feltiae, S. intermedium, _ + _ _ _
S. aff ine, S. kraussei
S. glaseri, S. cubanum — — + — —
Steinernena p. — — — + —
S. kushidai — — —_ — +
/ Upper threshold for grow th 37 35 35 32 40 39 35
Pathogenicity + + + + + + +
P Sho velor R vewvmn g Vg

Flagellun + + + + + + +
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7 Continued of Table 7

YLOO1 YL 002

Characteristics X. Sﬁﬂgto’ X. bovienii  X. poinarii X. beddingii X. japonica
Protoplasnic crystalline inclusions * + + + + + +
Dye adorption + + + + + + +
Catalase — — — — — — —
Oxidase — — — — — — —
U rease — — — — — = —
L ecithinase + d d . d d
L ipase — d + + W +w —
Protease + + + + +
N itrate reduction — — — AW — — _
Phenylalanine deam inase — — d [- 1] [- 1 — dv
T ryptophan deaminase — + - + W -
Simmon’ s citrate + + + —
A esculin hydrolysis — — — — d —
1+.90% 100% ;d 26%  75% i[- ] 11%  25% -.0 10% +W

Note +. 90%- 100% of strains are positive; d 26%- 75%
perscript w indicates aw eak positive reaction

3

(Steinernena) (H eterorhabditis)

[14]

are positive [- ] 11%- 25% are positive - . 0- 10% are positive The su-

, Jack-

[15] [16]
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(
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) YL 001 YL 002
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NA , YL 001
, YL 002 ,
) YL 001 YL 002
YL 001 YL 002
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’ ’

[17]

[10] [18]



180 ( ) 34

[19] [17, 20]
,YL0O1 YL 002 4 Boe-
NA,NBTA Mac mare ™ :
Conkey )

, YL 001 , YL 001

YL 002 , YL 002

, Boenare ,

[ ]

(2]
(3]

[4]

(5]

[6]

[71

(8l

(9]

[17]

[18]

[19]

[20]

Thomas GM , Poinar G O. X enorhabdus gen nov. , a genus of entomopathogenic, nematophilic bacteria of the fanily Enterobacteriaceae
[J]. International Journal of Systematic Bacteriology, 1979, 29: 352-36Q
W ebster JM ,L i J,Chen G Xenomins novel heterocyclic compoundsw ith antimicrobial and antineoplastic: U S, 582787211[P]. 1998
Bowen D J,Rocheleau T A ,BlackburnM , et al Novel insecticidal toxins from the bacterium P hotorhabdus lum inescens[J]. Science, 1998,
6: 2129-2132
Akhurst R 1 Taxonomic study of X enorhabdus, a genusof bacteria symbiotically associatedw ith insect pathogenic nematodes[J]. Interna-
tional Journal of Systematic Bacteriology, 1983, 33: 38-45
BoemareN E,Akhurst R J,Mourant R G DNA relatedness betw een X enorhabdus spp. (Enterobacteriaceae) , symbiotic bacteria of ento-
mopathogenic nenatodes and a proposal to transfer X enorhabdus luminescens to a nev genus, Photorhabdus gen nov[J]. International
Journal of Systematic Bacteriology, 1993, 43: 249-255
Akhurst R J,Mourant R G,BaudL, et al Phenotypic and DNA relatedness study betw een nematode symbionts and clinical strainsof the
genus P hotorhabdus(Enterobacteriaceae) [J]. International Journal of Systematic Bacteriology, 1996, 46: 1034-1041
Suzuki T, Yabusaki H, N ishimura Y. Phylogenetic relationships of entomopathogenic nematophilic bacteria X enorhabdus spp. and Pho-
torhabdus spp. [J] Journal of BasicM icrobiology, 1996, 36: 351-354
Brunel B, Givaudan A ,L anoisA , et al Fast and accurate identification of X enorhabdus and P hotorhabdus gpecies by restriction analysis of
PCR amplified 16S rRNA genes[J]. Applied and Environmental M icrobiology, 1997, 63: 574-58Q
Fischer-L e SM ,M auléon H, Constant P, et al PCR-ribotyping of X enorhabdus and P hotorhabdus isolates from the Caribbean region in re-
lation to the taxonomy and geographic distribution of their nematode hosts[J]. A pplied and Environrmental M icrobiology, 1998, 64: 4246-
4254
BoenareN E,Akhurst R 1 Biochanical and physiological characterization of colony form variants in X enorhabdus spp. (Enterobacteri-
aceae) [J]. Journal of General M icrobiology, 1988, 134: 751-761
Gaugler R. Entomopathogenic nematology[M ]. W allingford U K: CAB International, 2002
' , . M1 : , 1999
Peter H A, Sneath N ,M air S, et al Bergey'smanual of systematic bacteriology[M 1. Beijing: Science Press, 1984
, , ;. CB6 [J] , 2004, 44(2): 131-134
Jackon T J,WangH,NugentM J, et al Isolation of insect pathogenic bacteria, P rovidencia rettgeri, from H eterorhabditis spp. [J]. Jour-
nal of A pplied Bacteriology, 1995, 78: 237-244
Babic I, Fischer1L e SM, Giraud E, et al Occurrence of natural dixenic asciations betw een the symbiont Photorhabdus lum inescens and
bacteria related to Ochrobactrum sp. in tropical entomopathogenic nematodesH eterorhabditis spp. (N enatodarhabitida) [J]. M icrobiolo-
gy, 2000, 146: 709-718
A khurst R 3 M orphological and functional dimorphisn in X enorhabdus sp. , bacteria symbiotically associatedw ith the insect pathogenic
nematodesN eoap lectana and H eterorhabditis[J]. Journal of General M icrobiology, 1980, 121: 303-309
Givaudan A , Baghdiguian S, L anoisA, et al Svaming and svimming changes concomitant w ith phase variation in X enorhabdus ne-
matgphilus[J]. Applied and Environrmental M icrobiology, 1995, 61: 1408-1413
Snigielski A J,Akhurst R J,Boemare N E Phase variation in X enorhabdus nematghilus and Photorhabdus lum inescens differences in
regiratory activity and menbrane energization[J]. Applied and Environmental M icrobiology, 1994, 60: 120-125
A khurst R 1 A ntibiotic activity of X enorhabdus sp. , bacteria symbiotically associated w ith insect pathogenic nematodes of the families
H eterorhabditidae and Steinernematidae[J]. Journal of General M icrobiology, 1982, 128: 3061-3065

( 184 )



184 ( ) 34

7d 6mg/L : ,
MRL
[ ]
[1] , . .o [l , 2005, 4(4): 20-22
[2] , , - 8)8 , 2006, 45(4) : 263-264
[3] , , , . 18% 91 , 2004, 8(2): 113-115

Residues of abamectin inwolfberry by HPLC

ZHANGY i, ZHANG Zong-shan,W ANG Fang, ZHANG Rong
(Institute o Plant Protection,A cademy o N ingxiaA gricultural and Forestry Science, Yingchuan,N ingxia 750002, China)

Abstract: T he studieson the final residue and dynam ic degradation of 1 8% abamectin EC inwolfber-
ry were carried out by HPL C. and the results show ed that abanectin dissipated rapidly in wolfberry fruit
Spraying at 6 and 12mgA with an interval of 7 d, the residuewas Q 008 and Q 010 mg/kg in wolfberry
fruit, the half life of A bamectin inwolfberry fruitwas 1l 34- 1 50 d and abamectinw as not defected after
7 d of last gray at dilution of 6mg/A. Thus, thispesticide is safew hen applied on wolfberry fruit at rec-
ommended rates

Key words abamectin; wolfberry; residue dynanic; HPL C
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Isolation and identification of symbiotic bacteria associated
w ith entomopathogenic nem atodes

W ANG Y ong-hong, ZHANG Xing
(B iorational Pesticides Research and Service Center,N orttw est A & F U niversity, Yangling, Shaanxi 712100, China)

Abstract: The phenotypes and biochenical characteristics of the symbiotic bacteria asciated w ith
Steinerneana 9. YL 001 and Steinernama 9. YL 002w ere studied to detemm ine the taxonom ic classification
T hese characteristics of both symbiotic bacteriaw ere consistent w ith other strains of X. nenatghila and
X. bovienii in morphological and biochemical properties repectively. On the basis of the phenotypes and
biochamical characteristics analysis, both symbiotic bacteria should belong to the geciesof X. nenatghila
and X. bovienii

Key words entomopathogenic nem atodes, synbiotic bacteria; ilation of symbiotic bacteria; identifica-
tion of symbiotic bacteria



