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A symbiotic baclenurmn wath highly effective toxing was isclated from entomopathcgenic nemalods Steinermema giaser which has been
widely used agansl various sol-inhabiting pests. The symbiont of & glasen was indentified as Xenorhabous namatopfwius S0 by using
several biochemical and phvsiclogical tests. Whan this strain was released info the hemelymph of insect larva, 11 produced highly toxic
substances and killed the larva within 2 days. Two colony forms that differed 1n some bicchemical charactenistics were observed when
cultured in wio. Phase | colonies were mucod and difficult to be dispersed in lqua. Phase 1l was not mucoid and was easlly dispersed

N liguid. 1t

did nol adsorb neutral red or bromothymal blue. Rod-shaped cell size was highly varnable between two phases, ranging 2-10

um. It was also found that only infective-stage nematodes can cany only primary-phase Xenorhabaus in their intestine.

Key Words : Xenorhabdus, Symbiotic bacteria, Biopesiicide, Entornepathogenic nematodes, Stanemeama glaser.
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Table 1. Types and compositions of microplates used for Biolog system.

Types of microplates

Microplates Characteristics
aN Gram negative strains, Entenc bacteria, non-fermenter bacteria,
fashdious strains
GP Gram positive strains, lactic acid preducing bacteria
AN Anaercbic bacteria
SF-N, SF-P Actinomyees and Fungi
v ES Feofi and Salmonelia
Eco Ecology study
Compositions of microplates
Composition number of wells Composition number of wells
polymers 5 carbohydrates and derivatives 23
methvlesters 2 carboxylic acids 24
hrommated chemical L armdes 3
amino acids and derrvatives 20 aromatic chermnicals 4
arines 3 alcohols 2
phosphorylated chemicals 3
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Figure 1. Third-stage juveniles{Infective Juvemle) harvested
from in vive culture of Steinemerma glasert.

X2 Sieinemema glasert 25E 3717
oz feld oFel wHel gk 4% Yl Helc) H£9
2 AFE vorexStel dEZ| AT F YS AN o)gERe
urdls) A $-22) hemolymph? g ¢ £-8ho]
IEF EelEzien] gER

i

ol

e

oH._‘IE‘E-LFi,.ln’E.

g wsle)ale
5 2 #F GM-Y, GM-H,
GM-B, GM-R7F A= 50017). 228 w5 W 452 #59
O3 AL AHEH, nument agarcl A AFEle 75 ZHahe
colony A& GM-YV& GM-HE yellow, GM-BT brown, 22|12
GM-RE reddez #ol2 Ry 28] MacConkey agarel
ME GM-YE bright pink, GM-B2 GM-RE red-brown, 28
T GM-He 5el¥az2 4¥aka) Zaen, NBTAAE 43
9 FF 2% reddg B ey XR-DRE) A o) NAA
£ yellow, MacConkey agaréll A& red-brwon, _J_]_]_ NBTAs
A= Eo)2 02 hue £2 greens B¢ Z2HZ o9 g&FHo]
g}, 3 37T GM-Yeh GM-HE A3e] BrbEd e
GM-B, GM-R, XR-DR& Aae] sledlsed, 2 wFel
morphologys GM-Y, GM-H, GM-B, XR-DR< H&{red), 2

.y =i A = 2| %0 ,
o dRHoze EG EE ABRYLD WARSE BIU gy gupe PRCwnsd BT RET A2
Hejv, Wb FeE 1
Tahle 2. Characteristics of bateria solated from entomopathogenic nematode Stetnerneria glaseri,
strain ; T ,
.. GM-YE GM-HE GM-BR GM-RE XR-DR
 Characteristics
Pigment vellow vellow brown red vellow
Insecl pathogenicity + + - + +
Colany coleur on MacConkey agar | bright pink not grow red-hrown red-hrown red—brown
Growth on 37T - - + + +
Adsorpticn of bramothymol blue - - - -
Morphology rod rod rad corcus rod
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Table 3. Characteristics of haterla isclates in dishng-
wishing XNenorfabdus nematophilus

slrain
XR-DII

Characteristic AR-DR(ID
Pigment vellow vellow

Bivluminescence - -
Tnsect pathogenicity 1 +
Growth on 37C + +

Coleny colour on MacConkey agar red-brown  bright pmk
Adsarption of bromothymol blue ; -
(atalase - -
Lecithmase + +
Urease - -
Phosphatase ! +

Lipolysis(tween&a) - -
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Figure 2. Physiological charactenstics of bateria 1zolales in
distinguishing Xenorfabdus nematophilis.
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Table 4. Assimilation of various carbon sources bv bacteria isolates,

{C-source XB-DRT)  XR-DRM (-source XR-DRMY  AR-DRO C-source XR-DR{L  XR-DRM)
water - - luranose - - D-alanine - -
e -cyclodestan - - wrhiol - - L-alanme W W
desitrin - + methyl pyruvate * t L-alany!-glycine W 3
glycogen - w mono-methy] succinate W w L-asparagine + t
tweendl = + acelic acid - W L-aspartic acid w !
iweens) - - ois-accomtic acd - - {-ghiame acid + +
g-\sil-aaccli[s\:r;l?r{e - - cine acd - - glvevl-L- aspariic acid + T
zlliil‘ﬁr]n;]ié - {ormic acid - - glyeyl-L-ghitamic acid W W

adomtal - - D-galaciome acd latone - - L-histidme +
[-arabinose W W D-gai;;glromc - - hydroxy L-proling - -
D-aralntol - - D-glucome acid w W L-leucme - -
cellobiose - - D-glucosaminic acid - - L-omilhine - -
-erytiitol - - D-glucuramc acid - - L-phenylala nine - -
D-fruclose W W ¢ -Tvdroxyhutyric acd - W L-prolme - -
L-fucose - - 2 -hydroxybulyric acid - - hﬁ:‘ﬁﬁ - -
D-galactose - W 7 ~hvdroxybutyric acd - W [-serine - -
genhiobioge - - p-hydmxyphenyiacetic acid - - L-serine ! +
o -D-glucose + + itaconic acid - - L-(hreonine - -
m-inositol - - & ~keto hutyric acid - - D .L-camiline - -
a~D-lactose - - a-heto glutaric acid - - ~amino butync acd - -
lactulose - - 2 -keto valeric acid - - urocanic acid - -
maltose + b DL-lactic acid + ! ingsing W W
D-manaitcl - - malonic acid - - uridine W W
D-marmose T + propionic acid W t thymidine - w
D-melthiose - - quinic acid - - phenyl ethylamine - -
# -methyl-D-glicoside - - [i-seecharie acid - - pufrescie - -
D-psicose W W sebacid acid - - 2-amino ethanol - -
D-raffincse - - succinic acid w W 3 3-butanedol - -
L~rhamnase - - bromosuccinic acid - - glvceral - -
D-sorbitol - - succinemic acid - - D L-glvcerol phosphate b +
SUCTOSE - - glucuronamide - W glucose-1- phosphate + 1
D-trehalose J_ + + ataninamide - W l_g@seuﬁ— phosgphate + *
simiilanly 0.8 0522

Result of wentification

Xen Nem  Xen Nem ss
s5 Bovienn  Bowienil
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Figure 3. Scanning electron micragraph of bactena isolated from
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