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Systematic Study of Korean Stunt Nematodes®
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A taxonomical revision of the Korean species of family Belonolaimidae has been underiaken.
Twenly three species belonging to four different genera under two subfamily were reported
from Korea hiteroto. Among them Tylenchorhynchus mariini to T. ennulatus. Merlinius
acuminglus, M. bremdens, M. joctus, M. lenorus, M. nothus and M. koreanus to genus Geocenamaus.
M. clavicaudotus, M. macrurus, M. socialis to genus Amplimerfinius and Quinisulciuvs capitetus to
Tylenchorhynchus capitofus were synonymized respectively. The keys of the each genera were
proposed for identification. Distribution, host plants and photograps were included,
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The Belonolaimidae are widely distributed

group of plant parasitic nematodes. About 275
species were reported hiteroto. Among them
Amplimerlinius clavicaudatus, Geocenamus
boghiae, (.

sobaekensis,

myungsugae, G.
and T.

yugaensis were firstly reported from Korea.

koreanus, G.
Triversus kangwonensis
Sice, Allen({1955) presented the first revision of
the genus T¥lenchorhynchus. A revisional work
of the korean species of family has been need in

morden taxon.

MATERIALS AND METHODS

Tatal six hundred soil samples were collected
from 180 different host plants all over the coun-
try. Nematodes extracted from soil by sieving-
Baerman funnel method and cenirifugal sugar
flotation mehtod. Nematodes were fixed with 80
C heated FG: 4-1 fixative and transferred to
anhydrous glycerin by Seinhorst’s rapid glycerin

method. Photographs were taken with Olympus
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Nomarsk: differential interference contrast at-

tachment.

Systematics
Order: Tyilenchida Thorne, 1949
Suborder: Twlenchina Thorne, 1949
Superfamily. Tvenchoidea Orley, 1880

1. Family: Belonolaimidae Whitehead, 1960
= Telotvlenchidae Siddigi, 1260
= Tylenchorhynchidae Fliava, 1974

DIAGNOSIS

Tylenchoidea. Medium to large sized nema-
todes, with tail cylindroid to conoid, more than
twice as long as wide bui never elongate fili-
form f{typically ¢’=2-5). Phasmid always on
posierior half of tail, never enlargsd into scutel-
la. Deirids present or absent. Face view as seen
with SEM either ancestral {first lip annulus six
-sectored) or with lateral sectors regressed and
face view evolving towards either a grossly qua-
drangular shape or a four leal clover shape. Fe-
males typically with two genital branches {ex-
cept Trophurus). Columned uterus with three
rows of cells. Males with peloderan caudal alae,
rarely lobed or stopping Just short of the tail tip.
Spicules with or without pronounced velum.

Belonolaimidae are migratory ectoparasites of

plant roots, A few species are endoparasitic.

1. 1. Subfamily: Telotylenchinae Siddiqi, 1960
= Tylenchorkynchinae Eliava, 1964
= Trophurinae Paramonov, 1967
= Telvlenchinae Siddiqi, 1970
= Merliniinae Siddiqgi, 1971
= Meiodarinae Siddigi, 1971

DIAGNOSIS

Belonolaimidae. Cephalic [ramework with
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weak to medium scleratization, Stylet 15 to 40
gm long, with cone about as long as shaft. Cor-
pus nat enlarged and metacorporal valve of me-
dium development. Lahial region continuous or
with slight indentation, never bulbous. SEM
face view with six lip seclors or with lateral lip
sectors regressed. Labial disc lemon shaped or
variously fused with lip sectors. Disc and lip
sectors sometimes fused together. Sensillae
openings often visible on the sub-median lip sec-

tors.

I.1.1. Genus: Twenchorhynchus Cobb, 1913
= Bitylenchus Filip'ev, 1934
= Telotvlenchus Siddiqi, 1960
= Quinisulcins Siddigi, 1971
= Dolichorhynchus Mulk & Jairajpuri, 1974
= Trilineelins Lewis & Golden, 1981
= Divittus Jairajpuri, 1984
= Morasinema Javed, 1984
= Tessellus Jairajpuri & Hunt, 1984
= Neodolichorhynchus Jairajpuri & Hunt,
1984

DIAGNOSIS

Telatylenchinae. Body medium sized. Lateral
field with two, three, four, or five lines, some-
times aecrolated. Longitudinal ridges sometimes
present on hody. Tail concid to subeylindroid,
about three limes as long as wide (¢'=2-4),
sometimes with thicker cuticle in the dislal por-
tion. SEM face view Llypically with labial disc
fused with first lip annulus, and with lateral
seclors regressed. The remaining sub-median
sectors give a dislinctive quadrangular appear-
ance to the face view, Papillae often present on
submedian sectors. Head coniinuous to slightly
offset. Stylet 15-30 pm long, thin to slender,
with cone about as long as shaft, sometimes

needle-like. Deirids often absent. Male with cau-
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dal alae rarely lobed. Spicules with well devel-

oped velum.

Key to Female of Tylenchorhynchus

(Korean species)

. Cuticle without longitudinal striae «o+---v---o- 2
Cuticle with 24 longitudinal striae, Stylet 21

-23 pm long. Tail conid terminus subhemisp-

herical, smogth «oreerrsrmanan T. claytoni
. Labial region offset  ----voveommiimncnin. 3
Labial region continuous r=«r=veevieraiaa. 5

. Tail subhemispherical, terminus annulated,
subcylindrical. Tail with 46-48 annuli, Stylet
12-19 pm long. T'=3.2 -crrereeminnn T. dubius
Tail terminus smoglh--reeveeee R LI L 4

. Tail conoid terminus bluntly pointed smooth,
tail with 32-33 annuli.

Labial annule 8. Siylet 16-18 pm long. C'=
FA) reremreeat e T capilakus
Tail subecylindrical hemispherical, smooth
with 22-27 annuli, labial annule 3. Stylet 19
ot Iong, O7=3.7 e T. annulatus

. Tail shape clavate, terminus annulated. Sty-
let 18-20 yam long. C'=3.7 T. davicaudatus
Tail shape not clavate, terminus smooth <6

. Tail shape cylindrical, terminus hemispheri-
cal. Stylet 20 pm long. C'=3.6 «rorrevenneras
.................................... T. crassicaudatus
Tail shape conical, terminus bluntly pointed.
Stylet 17-18 pm long. C'=2.4-2.5  reevreeerens

Kybdnggi-do:  Seoul, P'vdungt’aek-gun,
Kimp'o-gun, Asan-gun, Kydngsangbuk-
do: ¥Y¥ngeh'sn-shi)*

Hordenwm vulgare L. (Chollabuk-do: Iri-shi,
Kydnggi-do; Seoul, Pydungt’aek-gun, Kim-
o'o—gun, Asan—gun, Kydngsanghuk-do: Y&
ngeh'fn-shi)

Ovryza sabiva L. (Chollabuk~do: Iri-shi, Ky
nggi-do: Seoul, P'ytungt'ack-gun, Kimp'e-
gun, Asan-gun, Kydngsanghuk-do. Y4
ngch’dn-shi)

* Scurce: Park, 1953

Tylenchorhynchus capilatus Allen, 1955(Fig.
1. A-D)
=Quinisnlcius  capitatns (Allen, 1955)
Siddiqi, 1971
=T. acti Hopper, 195%
=T. nilgiriensis Seshadri, Muthukrisnan
& Shunmugan, 1967
=T. himafayae Mahajan, 1974
=@. himalay Mahajan, 1974

Host plant and Localities:

Capsicum annum L. (Kydngsangnam-do!
Miryang—up Sammun-dong)*

*Source! Choi, 1984

Tylenchorhynchus cdavicaudalus Seinhorst.
1963(Fig. 2. A-E)

=Bilylenchus cavicaudalus (Seinhorst,

------------------------------------------ T. mashhoodi 19637 Siddiqi, 1986
Tyvlenchorhynchus annulpfus(Cassidy, 1930) Host plants and Localities;
Gaolden, 1971 ryza salivs L. (KyOnggi-do. lch’on-gun
= Tvlenchorhynchus marktini Fielding, 1956 Pubal-mydn. Yangju-gun » Hoech'in-iip,
Wondang-iip, Pydkche-tip. Kanghwa-gun
Host plants and localities: Sénwon-mydn, puriin-mydn, Kanghwa-i
Brassica campestris subsp. napus var. peki- p. Hwasting-gun Yanggam-my{n, P'yvéngt’

nensis MAKINO (Chollabuk-de: Iri-shi, aek-gun ch'éngbuk-my&n, Kangwon-do:
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Hoengsdng-gun Hoegsdng-11p)*
*Source:. Choi, 1989

Tylenchorhynchus clayfoni Steiner, 1937(Fig.
1.E-I)
= Tessellus (Steiner, 1937)
Jairajpuri & Hunt, 1984

claytoni

Host plants and localities:

Abeliophylium distichuem Nak. (Chillabuk-
do: Wanju-gun Ist-mydn fjnkyo—ri)

Abies holophylla Max (Kangwon-do: Chk
unch’dn-shi Sanong-dong)

Abies korveana Wilson (Kangwon-do. Ch’
unch'dn-shi Sanong—dong. Kyéingsangnam-
do: Chinju-shi Kajwa-dong)

Abies nephrolepis Max. (Kydngsangnam-do:
Chinju-shi Kajwa-dong}

Acer buergerianum Miq. (Ch’'ungchdngnam-
do! Yon-gi-gun Kiimnam-mydn Yongpo-
ri} ’

Acer ginnala Maxim (Kydnggi-do: Osan-
shi Such'dng—dong, Woraksan)

Acer manoe Max. (Kyingsangnam-do:
Chinju-shi Kajwa-dong)

Acer negundo L. (Ch’ungchdinghuk-do: Ch's
ngju-shi Yongdam-dong)

Acer palamtum var. palmatum Rehd (Ch'
ungchingnam-do: Y#n-gi-gun Kiimnam-
mydn Yongpo-Ti)

Acer palmalym var. amoenum cCv.

sanguineum Nak. (Kangwon-do: Ch'unch

dn-shi Sanong—dong)
Acer palmatum Thumb (Kydngsanghuk—do:

Kimchdn-shi Pubok—daong}

Acer saccharinum L. (Ch'ungchdngbuk-do:

Ch'dngju-shi Yongdam-dong)

Acer triflorum Kom. {Kangwon-do: Ch'
unchén—shi Sancng-dong)
Ailanthus allissima Swingle (Chollanam-
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do: Naju—gun Sanpo-my&n Sanche-ri}

Alnus hirsuta Rupr (Kydnggi-do: Osan-shi
Such’tng—dong)}

Aphananthus aspera Planchon (Challabuk-
do: Wanju-gun Isd-myn [\jnkycrri)

Asiming Frilobe Dun. (Challabuk-do: Wanju
-gun Is§-mydn Unkyo—ri)

Berchemia berchemiaefolia Koidez. (Ch’
ungchdngbuk-do: Ch'dngju-shi Yongdam-
dong)

Betulz costala Trautv. (Kydngsangnam-do:
Chinju-shi Kajwa-dong)

Betula plalvphylla var. japonica Hara (Ch’
ungchdngnam—de: Ydn-gi-gun Kimnam-
mydn Yongpo-ri. Kangwon~do; Chunch’én
—shi Sanong-dong}

Buxus wmicrophvllz wvar, koreana Nak.
(Kangwon-do: Ch'unch’dn-shi Sanong-
dong)

Camellia japonica L. (Kytngsangnam-—dc:
Chinju-shi Kajwa-dong)

Campsis grandiflora K. Schum (Ch'ungchd
nghuk-do: Ch’8ngju-shi Yongdam-dong)
Caragana chamlagu Lam. {Chgllanam-do:

Naju~gun Sanpo-mydn Sanche-ri)

Carpinus laxiflora Blume (Ch'ungchdngbuk
-do: Ch’déngju-shi Yongdam-dong)

Castanea crenata Sieb et Zuce (Ch'ungchd
ngnam-do: Ydn-gi-gun, Kiimnam-mydn
Yongpo-ri. Kydngsangbuk-do: Kydngju-
shi  Paeban-dong, Kydngsangnam-do:
Chinju-shi Kajwa-dong.* Kangwon-do:
Ch'unch’on-—shi Saneng-dong)

Catalpa bignonioides Walt. (Kytngsanghulk-
do: Kydngju-shi Paeban—dong)

Cedrela sinensis Juss. (Ch'ungchingnam-do:
Yin-gi-gun Kiinam-mydn Yongpo-ri)

Cellis sinensis Person (Ky&ngsangbuk—do:
Kydngju—shi Paeban-dong. Chdllabuk—do:
Wanju-gun Isd-myon Gnkyo-ri)
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Cercidiphyllum japonicum Sieb et Zuce (Ky
onggi~-do Osan-shi Such’ting-dong)

Cerris chinensis Bunge. (Kangwon-do: Ch’
unch’dn~-shi Sanong-dong}

Chaenomeles sinensis Koehne (Ch’ungchd
ngnam-do: Y@n-gi-gun Kiimnam-my&n
Yongpo-ri. Kydngsangnam-do: Chinju-shi
Kajwa-dong}

Chamaecyparis pisifera Endle. (Ch'ungchd
nghuk-do; Ch'éngju-shi Yongdam-dong.
Chgllanam-do: Naju—gun  Sanpo-myin
Sanche-11)

Chionanthus refusa Lindley et paxton (Kyd
ngsangbuk—-do: Kydngju-shi Paeban-dong.
Challabuk-do: Wanju-gun Is6-mydn
Tf]nkyo—ri)

Cornus afficinalis S. et Z. (Ch'ungchdngbuk
-do: Ch’dngju-shi Yongdam-dong Kang-
won—do: Ch’unch’dn-shi Sanong—-dong)

Cornus conlroversa Hemsl (Kangwon-do:
Ch'unchdn-shi Sanong-dong)

Cornus kowsa Buerg. {Ch'ungchdngbuk—do:
Ch'dngju-shi Yongdam-dong Kangwon-do:
Ch’unch’dn-shi Sanong-dong)

Corus coreana Wanger. (Challabuk-do: Wan-
Jju—gun Isd-mydn ﬁnkyo—ri)

Coryius sieboldiana var. mandsurica Schn.
{Ch'ungehdngnam-do: Yén-gi-gun Ki
mnam-mydn Yongpo-ri}

Eunymus oxyphyllus Mig (Ch’ungchdngbuk-
do! Ch'8ngju-shi Yongdam-dong)

Firmiana simplex Wight (Kydngsangnam-—
da: Masan—shi Usan-dong)*

Forsythia koreana Nak. (Ch'ungchdngbuk-
do: Ch’dngju-sht Yongdam—dong)

Fragaria ananassa Duchesne (Kydngsang-
nam-do. Kimhae-lip Samjdng-dong. Kim-
hae-gun Karak-mydn Taesa-ri)

Fraxinus mandshurian Rupr. (Kangwon-

do: Ch'unch'dn-shi Sanong-dong)
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Fraxinus rhynchophylla Hance (Chsllabuk-
do: Wanju-gun Isti-mydn Ijnkyo—ri)

Fraxinus sieboldigna Blume (Kyongsang-
nam-do: Chinju-shi Kajwa-dong)

Ginkgo biloba L. (Kangwon-do: Ch'unch'tn-
shi Sanong-dong, Pomunsa)

Glyeine soja S. et Z. {Ch'ungch’dngbuk-do:
Ch'sngwon—-gun Muniii-mydn P'umgok-ri.
Okech'dn~gun Ch'éngsing-mydn, Changvdn
-ri. Yongdong-gun Shimch’dn-mydn Ko-
dang-ri. Ky&ngsangbuk-do: Sénsan—-gun S
dnsan-lip Kyodong. Stngju—gun chochdn-
mydn Yongbong-dong. Sangju-gun Nakt-
ong-mytin Sangreh'on-dong. Yongyang-gun
Yongvang-iip Kamch'in-dong. Kytingsan-
gun Kydngsan-iip Taep'ydng-dong)

Hordeum vulgare (Kydngsangnam-do: Pu-
san-shi)*

Juglans mandshurica Max. (Chillabuk-do:
Wanju-gun Isd~-mytin ﬁnkyo—ri)

Juglans sinensis Dode (Ch'ungchingnam-—
do: Yongigun Kinam-mydn Yongpo-ti
Kydngsangbuk-do: Kyongju-shi Paeban-
dong. Ky&ngsangnam-do: Chinju-shi. Ch’
ungechdnghuk-do: Ch'tingju-shi Yongdam-
dong. Challabuk-do: Wanju—gun Is6-myén
ﬁnkyo—ri.)

Juniperus chinensis L. (Ch'ungchfingnam-
do: Yongi-gun Kimnam-mydn Yongpo-ri.
Kydngsangbuk-do: Y&ngju-shi.

Koelreuteria paniculata Laxm. (Ky®dngsang-
nam-do: Chinju-shi Kajwa-dong)

Larix gmelini var. principis-rupprechtii
Pilger (Kydnggi-do: Osan-shi Such’dng-
dong)

Lespedeza angustifoloides T. Lee (Chollanam
—-do! Naju-gun Sanpo-mydn Sanche-ri}

Lindera erythrocarpa Makino (Kydngsang-
buk-do: Kyongju-shi Paeban-dong)

Liguidambar styraciflua L. (Chillabuk-do:
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Wanju—gun Isd-myiin I\jnkyo-ri)

Liriodendron tulipfera L. (Ch’'ungchdngnam
—do:

ri.

Yongi—gun Kiimnam-mydn Yongpo-

Ch'ungehéingbuk-do: Ch’sngju-shi
Yongdam-dong}

Liriope platyphylia (Ch'ungeh’Sngnam-do:
Ch'dngyang—gun Namyang-mydn Tasbong
-ri)

Malus pumila Mill (Kydngsangbuk-do: Kun-
wi-gun Hyerydng-mytin Séng 1 dong. Uisd
ng-gun Tanch'on-mydn Sech’on 2 dong.

Nehik—-mytn

Mangho-deng. Yongeh'sn-gun Hwabuk-

Andong-gun Unsan-dong,
mydn Kiimhe 1 dong* Pugan-mydn Imp’o
2 dong, Hwasan-mydn Maesan—dong, Kii
mho-lip T&ksting—-dong. Ch'ilgok—gun To-
ngmyong-my#n Namwon—dong, Yangmok-
mydn Poksfing 3 dong, Ch'llgok-mydn
Hwakchdng-dong. Ky
ngsan—gun Hayang-tip Kiimhak-dong®*,

Tongch’on—dong,

Tongsd 3 dong, Anshim-iip Yulha-dong)
Magnoliz oboveta Thunb. (Kydngsangnam-
do: Chinju-shi Kajwa-dong)
Mangolis kobus De. (Ch'ungchngnam—do: Y
dngi—gun Kiimnam-mydn Yongpo-ri}
Melia azedarach var. japonica Makino (Kyd
Chinju-shi
Ydngeh'dn-gun Cha-

ngsangnam-do: Kajwa-dong.
Kydngsangbuk-do!
yang-mysn Youngsan-dong)

Metasequoia glyprostroboides Hu et Cheng
(Kangwon-do: Chunch’®n-shi Sanong-
dong?

Nicotiana tabacum L. (Kydsangbuk-do: Chin-
bo-myd&n, Ydngyang-gun, Yongeh dn-gun.
Kydngsangnam-de: K&chang, Chinju-shi,
Kydngsangbuk-do: Sangju-gun, Andong-
gun)

Osmanthus helerophyilus P. 5. Green (Kyd
ngsangnam-do:Chinju-shi Kajwa-dong)

Phyllostachys bambusoides S. et Z. (Kyd

rk
o
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ngsangnam-do. Chinju-shi)

Picea abies (L.} Karst. (Ch’ungchdéngnam-
do:

ri}

Yongi-gun Kdmnam-mydn Yongpo-

Picer koraiensis Nak. (Kydnggi—do. Osan-
shi
Chinju-shi Kajwa-dong)

Pinus densifiora Sieb et Zuce (Chillabuk-
do:
ungchdngnam-do . Donghaksa)

Sieb {Kyt

ngsangbuk-do: Kydngju-shi paeban~dong)

Such'dng-deng. Kydngsangnam-do!

Wanju-gun Isd-mydn I\jnkyo—ri. Ch’

Pinus  koraiensis et Zuce

Pinus mugo Turra (Kangwon-do: Chunch’s

n-shi Sanong-dong)

Pinus wvigida Mill (Kyongsangnam-do:
Chinju-shi Kajwa-dong)
Pinus rigitaeda 1. (Kydngsangnam—do!:

Chinju-shi Kajwa-dong)
Pisnus thunbergii Parl (Kytongsangnam-do:
Chinju-shi Kajwa-dong)
Platanus orienlalis L. (Ch'ungchdingnam-do;
Kimnam-mydn Yongpo-ri.
Chunch'dn-shi

Yéngi~gun

Kangwan-do: Sanong-
dong)

Populus alba L. Ko
chang~gun Chusang-my&n Top’ydng-ri*

P’ohang-shi Chuldo-

(Kytngsangnam-do;

Kydngsangbuk-do:
dong)

Populus tomentiglandulosea T. Loe (Chd
llanam-do: Naju-gun Sanpo-mydn Sanche
~Ti)

Prunus persica Batsch (Kydngsangnam-do:
Chinju-shi Kajwa-dong)

Prunus serruleta var. spontanea Wilson
{Challabulk-de: Chéngju-shi Naejangsa. Ky-
dngsangnam-do: Kimje-gun Paekku-my
on Panwol-ri)

Prunus vedoensis Matsum (Kydngsangnam-
do: Chinju-shi Kajwa-dong)

Plerocarya stenoplera De. (Kydngsangbuk-
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do: Kydngju-shi Pachan-dong)

Quercus acute Thumb (Kydngsangnam-do:
Chinju-shi Kajwa-dong)

uercus glanca Thumb Kydngsangnam-do:
Chinju-sh1 Kajwa-dong)

Guercus variabilis Bl, (Kydnggi-do: Osan-
shi Such’dng-dong)

Salix babylonica 1.. (Ch'ungchdngbuk-do:
Worgksan)

Schizandra chinensis Baillon (Kydngsang-
buk-do: Ponghwa-gun Pépchon-mydn P
ungjang-ri}

Selaria ilalica (1.) Beauv. (Ky3ngsangbuk-
do: Talsdnggun)*

Sophora japomica L. (Ch'ungchinghuk-do:
Ch'dngju-shi Yengdam-dong. Chsllanam-
do: Naju-gun Sanpo-mydn Sanche-ri. Ché
llabuk-do: Wanju-gun Tsd-mydn l\jnkyo—
ri)

Sorbaria sorbifolia var. stellipila Max. (Chd
llanam-do: Naju-gun Sanpe-myon Sanche
-ri)

Sorbus alnifolic Koch (Kyonggi-do: Osan-
shi Such’éng-dong)

Sorbus commizla Hedl. (Kangwon-do. Ch
unch’dn-shi Sanong-dong)

Styrax  japonica Sieb et Zuce (Kybd
ngsangbuk-do: Kybngju-sh1 Paeban-dong)

Styrax obassie S. et Z. (Kangwon-do: Ch'
unch’sn-shi Sanong-dong)

Symplocos chinensis for. pilosa Ohwi (Kyd
nggi-do: Osan-shi Such’dng-dong)

Taxus cuspidale Sieb et Zuce {Kydnggi-do:
Osan-shi Such’dng-dong. Kyngsangbuk-
do’ Tasgu-shi San-gydk-deng?

Thuja occidentalis L. (Ky6nggi—do: Osan-shi
Such’dng-dong)

Torreya nucifera 5. et Z. (Kydngsangnam-
do: Chinju-shi Kajwa-dong)

Ulmus davidigna var. japonica Nak. (Chg
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llabuk-do; Wanju-gun Isd-mydn ﬁnkyo-—

ri}

Vilis amurensis for. glabrescens Hara
(Kangwon-do:  Ch'unch’dn-sh1  Sanong-
dong)

Zanthoxylum atlauthoides S. et Z. (Kyd
ngsangnam-do: Chinju-shi Kajwa-dong)
Zelkova serrata (Ch'ungchdngnam-da: Yan-
gi-gun Kiimnam-myon Yongpo-ri. Kyd

ngsanghuk-do:. Kydngju-shi Paehan-dong,

Yongeh'tn—gun Chayang-mydn Yongsan-

dong. Kangwon-do: Ch'unch’'én-shi
Sanong-dong)

Zizyphus jujuba Mill (Challabuk-do: Wanju-
gun Isd-mydn Unkyo-ri Ch'ungeh'tngbuk-
do: Ch'éngju-shi Kaeshin-dong. Kangwon-
do: Ch'unch’on-shi Sanong-dong)

*Seurce: Choi, 1972

Tylenchorhynchus crassicaudatns Williams,

1960
= Paratrophurus crassicaxdatus (Williams,

1960) Andrassy, 1973

Host plants and Localities:

Gilveine soja S. et Z. (Kydngsangnam-do:
Samch’tnp’-shi)

Panax  ginseng Meyer (Kyodnggi-do:
Kanghwa-gun)*

*Source: Chol & Geraert, 1975

Tylenchorhynchus dubius (Bitischli, 1873)
Filig'en, 1936 (Fig. 1. J-L.)
= Bitylenchus dubiuzs {Biitschli, L873)
Siddigi, 1986

Host plants and Localities:
Acer ginnala Maxim (Kydngsangnam-do:
Chirisan Packmu-deng)

Allizem sativuem for. pekinensis Makino (Ky
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Sngsangnam-do ! Kosdng-gun)

Alnus hirsuta (Ch'ungchtingbuk-do: Ch's
ngju-shi Yongdam-dong)

Angelica dakurica (Ch'ungchingnam-do!
Ch’sngyang-gun Taech'i-mydn T angjdng-
)

Eucommia nlmoides (Kydngsangnam-do:
Sanch'sng-iip  Mogori, Sanch’ng-gun
Saengbirayang-mydn Kakye-ri)*

Fraxinus rhvuchophvila Hance {Kydngsang-
buk-do: Kydngu-shi Paeban-dong)

Glveine soja S. et Z. (Ch'ungchngbuk-do:
Bolin-gun Maro-mydn Immok-ri. Kyd
ngsangnam-do: Ki{lmniing~gun Nongso—
mydn Wolmyong-dong. Kydngsangbuk-do;
P'chang-shi)

Horeum pulgare var. hexastichon Aschers.
{Kydngsangbuk-do: P'ohang-shi)}

Malus pumila Mill (Kydngsangbuk-do:
Kunwi-gun HyorySng-myon Chunggu-
dong. Andong-gun Nambhu-mydn Susang
1,2-dong)

Panlownia coreana (Chdllanam-do: Changsd
ng-gun Hwangnyong-mydn Okchidng-ri)
Phellodendron amurense Rupr. (Challabuk-

do: Wanju-gun Ist-mydn Ijnkyofri)

Popuius euramericana (Kyongsangbuk-do:
Kyongju—shi Paeban-dong)

Prunus servulate var. sponfanea Wilson
{Kydngsangbuk—do: Pulguksa)

Quercus aculissima (Chijllanam-do: Changs
dng-gun Hwangryong-mydn Okchdng-ri.
Chollabuk-do: Wanju—gun Soyang-mydn
Hwangun-ri)

Saliz koreansis (Chollabuk-do: Namwon-
gun Taesa-mydn Kdmsdng-ri)

Schizandra chinensis (Kydngsangnam-do; K
dch'ang—gun Puksang-myén Sejdng-ri)

Solanum tuberosum L. (Ch'ungchiingbuk-
do: Changju-shi)

2 & v 3 A Vol. 32 No. 1

Taxus crspidele 5. et Z. {(Kybngsangbuk-
do: Sobaeksan)
*Source: Chol & Geraert, 1975

Tylenchorhynchus mashhoodi Siddiqi & Basir,
1959

Host plants and Localities:

Panax ginseng Meyer (Kyinggi-do: Kang-
hwa-gun Hajom-mytn Changchdng-ri, Civ’
ungchdngnam-do: Ssan-gun Sdsan-tp S
aklim-ri)*

*Source: Choi, 14976

Tyvlenchorbyrchus nudus Allen, 1955
(Fig. 2. F-K}

Host plants and Localities!

Acer negundo L. (Ch'ungchdngbuk-do: Ch's
ngju-shi Yongdam-dong)

Ailanthus alfissima (Kyongsanghuk-do: Ky
dngsan-gun Amnyang-mydn)

Albizzia julibrissin Duraz. (Kydnggi-do:
Osan-shi Such'ong-dong)

Angelica gigas Nakai (Kyongsangbuk-do:
Andong-gun 53hu-myon}

Betula platythylla Sukatschev (Kydnggi-do:
Osan-shi Such’dng-dong)

Cercidiphyllnm japonicum Sieb ei Zuce (Ky
dnggi-do: Osan-shi Such’dng—dong)

Cirmus officinalis sieb et Zuce (Kydnggi-
do! Osan-shi Such'tng—dong. Ky@ngsang-
buk-do: Uisong-gun sagok-mydn}

Diospyros kaki Thunb (Kydngsangbuk-do:
Taegu-shi. Ulisdng-gun.  Kimech'én-shi
Yangch'on-dong. Ch’ongdo-gun)*

Euphorbia pekinensis Rupr. {Kyongsanghuk
~do. Sdnsan-gun Togye-mydn Tongsan-
dong. Sangju-gun Naktong-mydn Sangch's
n-dong. Kydngsangnam-do: Sach'dn—gun)}*
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Ipomoea batalas Lam. (Kytngsangnam—do:
Sameh'dnpo-shi. Cheju-do: Sanpangsan)
Maackia amurensis Rupr. et Max. (Kydnggi
—do: Osan-shi Such'®ng-dong. Ch'ungchd

ngbuk-do! Ch’dngju-shi Yongdara—dong)

Mafus pumila Mill (KytSngsangbuk-do: Uis
ng-gun Pian-mydn  Yongnam-dong®,
Pongyang-mydn, Towon-dong. Ydngch'on-
gurn  Hwanam-mydn  Samch’ang-dong,
Pukan-mydn Imp'o-dong. Kyongsan-gun
Kyongsan-iip Taejdng-dong, Taegu-shi
Pangch’on-dong) *

Nicotiana Iebacum L.(Kydngsangbuk-do:
Uisding—gun, Ponghwa-gun, Yingddk-gun,
Mungydng—gun, Ponghwa-gun, Kimch'dn-
shi}

Oryza sabiva L. {KyOngsangbuk-do: Kunwi-
gun Kunwi-iip. Yongddk-gun Chip’'um-my
on. Chailanam-do: Kohiing—gun Namyang
-mydn. Ch'ungchdngnam-do: Tangjin-gun
Songak-mydn, Chdngmi-mydn. Puyd—gun
Naesan-mydn. Ch'ungchdngbuk-do: Koe-
san-gun loan-my®n, Changydn-mydn.
Chungwon—gun Ch’ungju-shi. Poun-gun
Naebuk-mydn Kydnggi-do: P'yingt’aek-
gun Chungbuk-mydn. Hwasdng—gun
Yanggam-mydn. Yongin-gun Yongin-iip.
Kwangju-gun Ch'owol-mydn. Yangju-gun
Hoech'8n-1ip, Changhling-mydn, Koyang-
gun Pygkche—lip, Wondang-i1p, Chido-ip.
Kimp’o—gun Wolgot-mydn Yanch'on,
Kanghwa—gun Kanghwa-iip, Sénwon-
myon, Puliin-mydn. Cheju-do: Pukcheju—
gun Aewol-iip)}

Picrasma quassioides Benn (Ch'ungchdng-
buk—do: Ch’dngju-shi Yongdam-dong)

Prunus padus L. {(Kydnggi-do: Osan-shi
Such’dng-dong)

Rhamnus davurica Pall. (Kydnggi-do: Osan
-shi Such’dng-dong)

Rramnus yoshinei Makino (Chgllabuk-do:
Wanju-gun [s-myon ﬁfnky0~ri)

{Quercus rubra L. (Ch'ungchdngbuk-do: Ch's
ngju-shi Yongdam-dong)

Quercus varigbilis Blume (Kyfnggi-da:
Osan-shi Such'dng-dong)

Sesamum indicum L. (Kybngsangbuk-do:
Ch’ongsong-gun)*

Setaria ilalica (L.} Beauv. {(Kydngsanghuk-
do: Ydngyang-gun)*

Solanum tuberosum 1. (Kydngsangbuk-do.
Taegu-shi Choya-dong)

Stylax japonica Sieb et Zuce (Kydnggi-do:
Osan-shi Such'sng-dong}

Triticum aestivum L. (Kydngsangbuk-do:
Kimch’tin-shi) '

Ulmus parvifolia var. coreana Uyeki (Kyd
nggi-do: Osan-shi Such’dng-dong)

Zelkova serrafa Makino (Kydngsanghuk-do:
Yongeh'dSn—gun Chayang-mydn Yongsan-
dong. Ch'ungchdngbuk-do: Ch'ongju-shi
Yongdam-dong)

*Source: Choi, 1972

I.1. 2. Genus: Triversus Sher, 1974
= Meiodorus Siddigi, 1974
= Mulvevolus Anderson & Ebsary, 1982

DIAGNOSIS

Telotylenchinae. Body about 1 mm long. Lip
region low, flattened. SEM face view with labial
disc and first labial annulus fused together;
rounded amphid apertures often conspicuous.
Stylet 11-25 um long, robust or with needle-like
cone. Labial framework thin weakly sclerctized,
with wide basal ring. Metacorporal bulb fusi-
form. Lateral field with four or ithree hnes. Fe-
male tail conoid, pointed, medium to long (&'=3
-8). Deirids absent. Male caudal alae sometimes
trilobed.
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Key to Female of Triversus (Korean species)

1. Body length 535-680 um, stylet 18-21.5 pm.
Tail slightly sloping in anterior two thirds,
almost subcylindrical in posterior third -«

.................................... T. kangwonensis

2. Body length 780-935 gum, stylet 17-19 um.

in anterior and

conical three guarters

sbucylindrical towards the end

........ bereseaaisaeeacaiteae i P yuggensis

Triversus kangwonensis Choi & Geraert, 1990
A E=4d2E 0 A% (Fig3. G-L)

Host plant and Type Localities:
Oryza sative L.(Kangwon-do: Kosding-gun 3
gkeh'o-shi, Mydngu-gun Kangdong-myd
n)¥*

*Source. Geraert, Choi & Chol 1990

Triversus yugaensis Choi & Geraert, 1990(F
AAENFAE 1 AY) (Figs. A-F)

Host plant and Type Locality:
Oryza saliva L. (Kydngsangbuk-do: Talséng
-gun Yuge-mydn)*
*Source:. Geraert, Choi & Choi 1980

I.1.3. Genus: Amplimerlinins Siddiqi, 1976
DIAGNOSIS

Telotylenchinae. Body medium to large (1 to
2 mm}. Labial region continuous with body con-
tour. SEM face view similar to that of Nagelus
except that it is more rounded. Lateral field
with six lines over most of boedy. Deirids pres-
ent, in the six line area of lateral field. Tail cyl-
indroid with a broadly rounded terminus, with
thickened cuticle at distal extremity. Lahial
robust. Oesophageal

framework and stylet

Val. 32 Na. 1

glands sometimes overlapping the beginning of
the intesiine for a short distance. Male spicules
without well develaped velum, blunt ended. Gu-

bernaculum not proiruding from cloaca.

Key to Female of Amplimerlinius

(Korean species)

1. Tail elongate, subcylindrical with clavate
terminus annulated. Stylet 24-26 wm long,
labial annule 5-6
Tail eylindrical, hemispherical, terminus an-
nulated. Stylet 30-35 pm long, labial annule
Bo1()eeerrenrremrrmnirmirnniernienaes A macrurus

2. C'=2.0-2.8. Tail with 35-39 annuli

............................................. A. socialis
£’'=3.2-4.0. Tail with 47-55 annuli =<
.................................... A clavicandatus

Amplimerlinius clavicaudatus(Chol &
Geraert, 1975) Siddigi, 1976
(Fig. 4. F-K}
=Merlinius cavicaudatus Choi & Geraert,
1975

Host plant and Localities:
Oryza sativa L. (Kangwon-do: Ch'grwon-
gun Kalmal-lip Munhye-ri}*
*Source: Choi & Geraert, 1975

Amplimerlinus macrurus(Goodey, 1932)
Siddiqi, 1976
= Tvlenchorhiynchus macrurus Goodey, 1932
= Aphelenchus dubius Steiner, 1914

Host plants and Localities:
Citrullus vulgaris Schrad. (Kydnggi-do:
Suwon-shi, Seoul-shi}*

Fragaria ananassa Duchesne (Kyodnggi-do:

Suwon-shi, Seoul-shi)
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Hordewem wvulgare L. (Kyonggi-do: Suwon-
shi, Seoul-shi}
*Source. Park, 1963

Amplimeriinius socialis( Andrassy, 1962)
Siddigi, 1976 (Fig. 4. A-E}
= Tylenchorfiynchus socialis Andrassy, 1962

Host plants and Localities:

Abies holophylla Max (Kydngsangnam-do:
Haeinsa)*

Pinus koraiensis 8. et Z. {Kydngsangnam-
do: Chinju-shi Kangnam-dong, Haeinsa)

Pinus rigida Mill (Kangwon-do: Ch'8rwon-
gun Kalmal-iip Munhye-ri)

*Source; Chol & Geraert, 1975

[. 2. Subfamily: Belonolaiminae Whithead,
1960

DIAGNOSIS

Belonolaimidae. Cephalic framework often
very weak, sometimes heavily sclerotized. Stylet
slender, elongate, usually 60-150 g#m long, with
cone longer than shaft (m=60-80). In forms
with elongate stylets, procorpus enlarged and
separated from the median bulb by a constric-
tion. Median bulb strong, muscular, with large
valve. Labial region often offset, hulbous in lat-
eral view, sometimes continuous with body con-
tour. SEM face view generally with a well
marked, round, labial disc and a first lip annu-
lus with submedian sectors well marked and lat-
eral sectors regressed, almost absent. Rarely.
lateral seclors only slightly regressed. In one
genus, Morulaimus, labial disc and lateral sec-
tors are fused inlo a lemon-shaped struciure.
Female tail long, generally cylindroid to broadly

rounded end, somelimes more conoid. Deirids
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always absent.

Belonolaiminae differs from Telotylenchinae
by its biology, with a tendancy towards an elon-
gation of the stylet to reach inside the roots.
SEM face views, with well marked round labial

disc are characteristic for most genera.

Genus: Geocenamus Thorne &
Malek, 1968

= Merlinins Siddiqi, 1970

= Sexbvlenchus Jairajpuri, 1971

1. 2. 1.

= Hexadorus Ivanova & Shagalina, 1983
= Paihotvienchus Eroshenke & Volkova,
1987

DIAGNOSIS

Small to medium sized 0.5 mm seldom over 1.
5 mm. Lateral field with six incisures, although
additional lines may be present. Longitudinal
body striation present or absent. Derides pres-
ent or absent, usually opposie excretory pare,
in four-incisures zone of lateral field. Labial re-
gicn continuous with bedy contour or offset to
varying degree. Labial disc {SEM) rounded,
hexagonal or slightly laterally elongated. Later-
al sectors of labial region may be somewhal
smaller than the dorsal and ventra! sectors. An-
terior head annuli divided nto six sectars by
longitudinal ridges (not observed in G. varians).
Stylet thin to robust, length of known species
varying from 9 to 132 am, cone seldom longer
than 55-60% of total stylet length. Dorsal pe-
sophageal gland orifice 1-3 wm posterior to sty-
let knohs. Oesophagus cffset from ntestine. Fe-
male tail eylindrical to conical. ¢’ usually 2-4,
thickened Lerminal cuticle not pronounced. Male
spicules without distinet velum: Gubernaculum
not protrusible. Epiptygma and bypoptygma

presert.
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Key to Female of Geocenamus

(Korean species)

. Cephalic sclerotization heavy, stylet 33-37 u

m, tail not striated««rreorarreae- G. adakensis
Cephalic sclerotization mostly weak «-»-r--- 2
. Cuticle with longitudinal striae --«oreeereee3
Cuticle without longitudinal striae --------«-:- 5

. Labial region offset, tail conical, terminus
smooth, ¢’=3.9. Stylet 18-20 gm long, 24-28
longitudinal striae =xex-rererereeravn. G, lenorus

Labial region offset. Tail terminus annulated

. Labial region slightly offset. Stylet 23-25 g«
m long. C'=3.4-3.8. Longitudinal striae 15-
17. Tall subeylindrical, slightly tapering to-
wards the rounded, terminus coarsely annu-

.................................... G. koreanus

Lahial region offset with six radial grooves.

Stylet 22-27 zam long. ¢'=1.3-1.9. Longitudi-

nal striae 24-25. Tail subeylindrical, round-

ed, terminus coarsely annulated seeerereeees
....................................... G. myungsugae

. Tail terminus annulated
Tail terminus not annulated = 7

. Tail conical with 26-46 annuli, subhemi-
sperical, Stylet 15-18 pm long, L.=461-698

.............................. G. nothus

Tail conical with 60-75 annuli, subcylidrical,

rounded, Stylet 16-29 gm, L=775-950 gm,

¢'=3.5-4.2, MB.=48-54% ---G. sobackensis

. Female tail pointed, male bursa does not

am, ¢'=3.0

reach tail end
Female tail conical with 23-256 annuli,
hyaline tail tip, male without bursa, stylet 48
54 pm, ©T=2.0-8.2 eeeeeeeeennnnne G. boghiae
Female tail rounded, terminus smooth with
42-49 annuli, Stylet 14-16 um, kncbs round-
ed to posteriorly sloping -««---- G. brevidens

. Female tail terminus sharply pointed with 42

0
=
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N
o

~79 annuli, ¢’ =4.1-4.8, stylet 11-14 gm
....................................... G. acuminatus
Female tail terminus subacute, ¢'=3.2-4.5,
stylet 15-20 pm, head with 6-7 annuli---«-----
................................................ G. joctus

Geocenamus acuminatus (Minagawa, 1985)
Brzeski, 1991
(Fig. 5. A-F}

= Merlinius acuminalus Minagawa, 1985

Host plant and Localities:
Oryza sativa L. (All over the country)*
*Source. Geraert, Choi & Chai, 1950

Geocenamus adakensis (Bernard, 1984}
Brzeski, 1991
(G959 24F 0 44)(Fig. 6. A-F)

= Merlinius adakensis Bernard, 1984

Host plant and Localities:
Taxodium disticum (Chollabuk-do: Chinan-
gun Pugwi-myén)*
*Source: Choi & Geraert, 1993

Geocenamus boghiae Chol & Geraert, 1993

(o9l &4F %) (Fig. 6. G-K)

Host plant and Type locality !
Plakvcarva strobilacea Sieb et Zuce (Challabuk
—-do: Naejangsa)* |

*Source: Cho1 & Geraert, 1993

Geocenamus brevidens (Allen, 1955) Brzeski,
1991 {Fig. 5. G-K)

Host plant and Localities:
Ipomea bataias Lam (Cheju-do. Sanbang-
san)*
*Source: Chol, 1975
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Geocenamus joctus (Thorne, 1949) Brzeski,
1991 (Fig. 7. A-F)
= Tetvlenchus joctus Thorne, 1949
= Merlinius joctus (Thorne, 1949) Sher,
1974

Host. plant and Localities:
Capsicum annuum L. (Kydngsangbuk-do:
Ch'ilgok-gun)*
Diospyros kaki Thumb (Chollabuk-do:
Changsdng-gun Paegyangsa)
Morus bombyeis Koidz. (Kydingsangnam-do:
Chirisan Paekmu-dong)
*Source: Choi, 1572
Geocenamus koreanus {(Choi & Geraert,
1971) Brzeski, 1991
(Fig. 7. G-M}
=Merlinius koreanus Chol & Geraert, 1971
= Seulvlenchus koreanus (Choi & Geraert,
1971) Siddiqi, 197%

Host plant and Type locality:
Fraxinus rhynchophyila Hance (Chungch’yvi
ngnam-do: Sogrisan)
Malus pumila Mill (Kyongsangbuk-do: Uisd
ng-gun Pongyang-mydn  Punt’oe-dong,
Sagok-mydn. Ch'ilgok-gun Tongmydng-
mydn Namwon-dong. Kydngsan-gun Ky
ngsan-ip
Sukeh’dn-dong. Ydngch'8n-gun Kiimho-i
p- Kydngsangnam-da: Kéch’ang-gun)*

Taep'vdng—dong, Ansim-{ip

Pinus koraiensis S. et Z. (Kydngsangbuk-
do: Kimch'on-shi Yangeh'dn-dong)
FPhellondendron amurense Rupr. (Chillabuk
—-do: Wanju-gun Is§~-mydn Ijnkyo—ri)
Prunus salicina var. columnaris Uyrki (Ch
dllabuk-do: Ch'dngju-shi Yongdam-dong)
Prunus serrulata var. spontanea (Challabuk

-do: Changsdng-gun Paegvangsa)
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Spiraea prunifolia var. simpliciflora Nak.
(Chollanam-do
Sanche-ri)

Zelkova serrata Makino (Chgllabuk-do: Ch's
ngju-shi Yongdam-dong. Ky@ngsangbuk-

Naju-gun Sanpo-mydn

do: Ch'dngde-ip Stho-deng. Kyodngsang-

nam-do. Miryang-gun Sangnam-mydn
Yelim-r1}

*Source: Char & Geraert, 1971

Geocenamus lenorus (Brown, 1956) Brzeski,
1991
= Tylenchorhynchus lenorus Brown, 1956
= Merlinius lenorus (Brown, 1956) Siddiqi,
1970
= Scutvlenchus
Siddigi, 1979

lenorus(Brown, 1956)

Host plant and Localities:
Avena sativa L. (Kydnggi-do. Suwon-shi.
Kimp'o-gun)*
Hordeum wvulfare var. hexastichon Ashers.
{Kydnggi-do: Suwan-shi, Kimp’o-gun)
*Source: Park, 1963

Geocenamus myungsugae Choi & Geraert,
1993
(eef oz HA)(Fig. 8. A-E)
Host plant and Type locality:
Salix babvlenica L. {Chungch’®ngnam-do:
Kongju-gun Janggiri)*
Other localities:
Taxus cuspidaia 8. et Z. {Kangwon-do: Ch'
unch'dn-shi sanong-dong)
*Source: Choi & Geraert, 1993
Geocenramus nothus {Allen, 1955) Brzeski,
1991 (Fig. 8. F-1)

= Tylenchorhynchus nothus Allen, 1955
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= Tylenchorhynchus undyferrus Haque, 1967
=M. nothus (Allen, 1955) Siddiqi, 1970
=M. undyferrus (Haque, 1967) Siddiqi, 1970
=M. paramonovi Volkova, 1972

=M. nizamii Lugman & Khan, 1986

=M. bulgaricus Budurova, 19858

Host plants and Localities:

Acanthopanax sessiliflorum Seem (Kyd

ngsangnam-do- Sach'n-gun Chéngdong—
mydn Chuch’dng-ri)

Acer mandshuricum Max. (Kydngsanghuk-
do: Sobaeksan)

Capsicum annuum L. {Kydngsanghuk-do:
Y¥ngyang-gun. Chéllanam~do; Sunch'on-
shi) ‘

Doispyras kaki Thunb (Kytngsangham-do:
Ch’angnytng-gun Pugck-my&n Pugok-ri)

Eucommia ulmoides Oliver (Kytngsangnam
-do: Sanch'éng-gun Saengbirayang-mydn
Kakye-ri)

Givcine max Merr (Kydngsangnam-do: Y3
ngyang-gun)

(Chungeh’s
ngbuk-do: Ch'gngju-shi Yondam-dong)
Malus pumila Mill

Andong-gun Namhu-mydn Susan-dong,

Juglans mandshurica Max,

(Kydngsangbuk-do:

Kangwon-do: Ch'unch’gn-shi)
Nicotiana Fabacum L. (Kydngsangbuk-do: Y
dngyang-gun)™*
itelice (L.) BEAUV. (Kyo
ngsangbuk-do: Ydngyang-gun. Cheju-do:
Choch’dn-mydn Choch’dn-ri)*
*Source. Choi, 1972
Geocenamus sobaekensis Choi & Geraert, 1992
(&9 =43 A4)(Fig. 8. I-M)

Selaria

Haost plant and Type locality:
Acer mandshuricum Max. (Kydngsangbhuk-
do: Sobaeksan)*

% % 3 7 Vol. 32 No. 1
*Source: Chol & Geraert, 1993
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Fig. 1. A~D: Tylenchorhynchus copiinitus; A female head. B, D; lemale tail. C; male tail E-I;
Tylenchorhynchus clayioni. E; female anterior part. F| [emale reproductive sysiem. G. H; female tail. 1; male
tail. J-L; Tvlenchorhynchus dubius. J; Fernale anterior part. K; male tail. L} female tail.
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Fig. 2. A-E: Tylencharhynchus rlevicandatus. A female head. B, opesophageal region. C; female tail. D; male
tail. E; vulva. F-X; TyWenchorhynchus nudus. ¥, female anterior part. G-H; fernale 1ail. 1. J; male 1ail. K en-
tire female.
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Fig. 3. A-F: Triversus yugaensis: A female anterior part. B. C; female tail. D; female reproductive system.
E: Laleral field. F: entire female. G-L. Triversus knogweonensis: (3; female anterior part. H, lateral field. I;
female tail. J; male tall. K; male anterior part. L; male posterior parL.
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Fig. 4. A-E. Amplimerlinius sociglis’ A Temale anterior part. B, D; [emale tail. C; male Lail. E; laleral tield.
F-K. Amplimerlinius clevicandatus: F; {emale anterior part. G-I; female tail. J; male tail. K; vulva.
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Fig. 5. A-F. Geocengmus acumingtus; A, female anterior part. B, C; female tail. D, E; male tail. I'; female
reproductive system. G-K . Geocenamus brevidens. G| female anterior part. H; head. I, J, female tail. K; male
tail.
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Fig. 6. A-F: Geocenamus adekensis: A female anterior pari. B head, C; lateral field. D, F; female taill. E;
male tail. G-K; Geocenamus boghive! G, H: male tail. I, J; female tail. K: female anterior part.
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Fig. 7. A-F. Geoeenamus jocius: A female anterior part. B, C; female tail. D; male tail. E; oesophagus. F';
lateral field. G-M: Geocenamus koreanus: G; female anterior part. H, J; female tail. [, K; female iail showing
lateral field and phasmid, L.; male tail. M; vulva and spermatheca with sperm.
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Fig. 8. A-E! Geocenamus myu
ductive system. E! lateral fial
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ngsugae. A female anterior part. B; female tail, C; male tail. D; female repro-
d, F-I: Geocenamus nothus: F; female anterior part. G, H; female tail. I; male

tail. J-M; Geocenamus sobackensis: J; female head. K, L, M; female tail.



