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First Report of Pasteuria nishizawae Sayre, Wergin, &
Nishizawa Attacking Heterodera glycines in Korea
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ABSTRACT : Obligate bacterial parasite attacking Heterodera glycines was firstly found from Chungju
soybean field in Korea. Diameters of sporangium and central body were 5.6 pum and 1.9 pm under light
microscopy (LM), and 3.9 um and 1.8 pm under transmission electron microscopy (TEM). Endospore
showed cup-shaped with smooth-type exosporium without peg-like thickening in polar area under SEM
and TEM. Bacteria completed its life cycle in female of soybean cyst nematode after adhering on cuticle
of second-stage juvenile. From these results, the Pasteuria found from Chungju was identified with P.

nishizawae.
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Fig. 1. Line drawing of cross-section of a spore of Pasteuria
penetrans from Meloidogyne incognita. Photographed under
transmission electron microscopy. The protoplast (p) sur-
rounded by a cortex (c) and spore coat (sc) with peg-like
thickenings (plt), parasporal fibers (pf), basal pore (po), ex-
osporium (¢), matrix (m), and the surrounding sporangial
wall (sw).
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Fig. 2. Light photomicrographs of Pasteuria nishizawae spores (arrow) attached on juveniles of Heterodera glycines in Korea;
anterior (A), entire (B) and head part (C) of juvenile (bar=10 pm).

Table 1. Comparison of Chungju Pasteuria sp. from Heterodera glycines in Korea, Pasteuria nishizawae, and P. penetrans

Characteristics® Chungju isolate Pasteuria nishizawae® Pasteuria penetrans®
Sporangium

Shape Cup-shape Cup-shape Cup-shape

Diameter LM 5.61+0.4° 53+03 45+0.3

TEM 3.9+04 4.44+0.3 3.44:0.2

Exosporium Present: relatively smooth surface Present: velutinous to hairy surface Present: relatively smooth surface
Endospore

Shape Oblate spheroid, ellipsoid, broadly Oblate spheroid, ellipsoid, Oblate spheroid, ellipsoid,

elliptic in section

Diameter LM 1.9+0.2
TEM 1.840.2
Partial epicortical  Entirely surrounds endospore
wall
Pore
Shape Thickness of basal wall and
depth of pore constant
Diameter LM  0.2+0.0
TEM 1.8+0.2
Peg-like thickening Absent
Host Cyst nematode: Heterodera spp.

Complete life cycle No; only in adult
in juveniles

narrowly elliptic in section
21402
1.6+0.2
Entirely surrounds endospore

Thickness of basal wall and
depth of pore constant

0.2+0.0

1.6+02

Absent

Cyst nematode: Heterodera spp.

No; only in adult

broadly elliptic in section
2.1+0.2
1.4+0.1
Surrounds endospore laterally, not
basal or polar areas

Basal annular opening formed

from thickened outer wall

03+0.1

1.4+0.1

Present

Root-knot nematode, Meloidogyne
incognita

No; only in adult

*LM: light microscopy, TEM: transmission electron microscopy.

"Data was referenced from Sayre (11).
°All measurements are in micrometers.
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Fig. 3. Light and scanning clectron micrographs of Pasteurla mshzzawae from Heterodera glycines in Korea. A:Numerous
sporangia released from crushed cyst (bar=100 um), B: Spores attached on the cuticle of juvenile of H. glycines (bar=20 |tm)
and higher magnification (D, E). Spores viewed from their ventral (C) and dorsal (E) surfaces (bar=5 um).

t}(Fig. 4B). %ﬁ:‘ Al F9ell= AR A4 LA

707 Roln] A% Koo 2asl= 7158 3
frEe] wel ssian, olge] 2o FAHRE ‘Gﬂﬂb‘]—oﬂ

o} 93RS o A2 e FAA 52 P. penetransell
A BAA o7 vehts wholg- R0 Folzl FEolu
2 ol 2 o]elzl E7]7F o] olelA qle] FFellA E
A% Pasteuria’= P. penetrans’} oPdo] &= ek

LA~

Puasteuria A& EoF Fol EA37}, A vrtke Al
%2 2o HAE Fodolgte] AF Y E EIL S
74 A% WRellx Z sk, A el ﬂ
2ghe] &g vy vix 2 AR Aol A A
uhaste] A AAEL Wie o gl 22 7]———
1}71] Q"/}. o] Al alF wiofe] Brledtr] wlel o

el AHS-3he, ﬁ'—%—E"c}, TF A, a5 A
3 1_—‘::—, Az 2 T vk AL o4

Al
, A
genz Rz wAY W S1F AEB] 42T

—Dj‘ir



Fig. 4. Transverse median section of a spore of Pasteuria
nishizawae from Heterodera glycines. Photographed under
transmission electron microscopy (A, B) show protoplast (p)
surrounded by a cortex (c) and spore coat (sc), parasporal fib-
ers (pf), an exosporium (e), a matrix (m), and the surround-
ing sporangial wall (sw). Bar=1 pm.
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