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ABSTRACT

A revised scheme of classification has been proposed Tfor
the order Tylenchida Thorne, 1949, on the basis of an
upto date information collected on the classification of
Nematodes. Under the order Tylenchida the sub-raiii ies
Ditylenchinae, Aphasmatylenchinae and Rotylenchinae h.ve
been raised to the rank of families and included in the revised
scheme. Diagnostic features of these families hive been given.
New sub-families :- Macrotrophurinae, cynpanguininae, Acon-
tylinae, Hirschmaniellinae, Dolichorhynchinae and Nothan-
guininae have also been proposed. Regrouping of several
genera under the order Tylenchida, has also been under
taken wherever felt necessary, and these genera shifted
to their appropriate families. These additions seemed desir-
able and necessary to provide more useful groupings and
a large superstructure for the many diverse taxa involved.
The changes incorporated are found to make the clzssifica-
tion practically easier to handle. Moreover a brief account
of the previous work of order Tylenchida and also revised
keys to some superfamilies, families and sub-families
is given.

The classification scheme of the order Tylenchida as
presented here comprises of 2 sub-orders, 9 super-families,
32 families, 55 sub-families and 158 genera. This scheme
is based on the experience and concepts gained by the
authors during years of research in the Nematode taxonomy
and also the researches of other scientists as reported in
the literature upto 1977.

Order : Tylenchida Thorne, 1949

PREVIOUS WORK

The oldest plant parasitic nematode ever observed was
gall nematode (dnguina tritici) by Needham in 1743. Fifty years
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this nematode was named as Vibrio tritici by Steinbuch. Orley (1880)
published his monomental monograph on Anguillulidae, which is =a
remarkable and highly commandable piece of work. Infact, this is the first
comprehensive taxonomic survey of fres living nematodes which includes
keys to genera and species of the group. He listed 47 genera in
his work of which 18 were discussed at length. He divided nematoda
into three main groups:

1 Parasita (endoparasites) 4 families
9. Rhabditiformae (Transitional forms)- 1 family
3. Anguillulidae (Free living forms) 5 families

De Man cin be regarded as the first modern nematologist, who
laid the taxonomy of plant parasitic nematodes on a sound footing.
His formula of body meisurements forms the main basis of taxonomic
approach. Cobb, N. A. (1913) was one of the finest researcher in Nema-
tology. His writings ‘contributions to Science of nematology' are among
the most outstanding contributions in nematology. The term nematology
dealing with the study of soil and plant parasitic nematodes was
coined by him, who also suggested its seperation from Helmin-
thology. The term neme to replace nematodes was also coined by him.

Micoletzky (1922) listed 142 valid genera and 931 species. He
did not accept the classification of Cobb and did not catagorize the
genera and families into higher groups. He discussed five families
Alaimidae, Trilobidae, Rhabditidae, Odortopharyngidae and Tylenchidae.
Although his classification is mostly based upton heterogenity, the
value of his work is still not disputable.

Goodey, T (1933) provided the general classification of Stylet
bearing nematodes. The credit for the first methodical classification goes
to Filipiev (1934) who defined and differentiated class Nematoda into
seven orders. He also proposed and defined the family Tylenchidae to
include siylet bearing Nematodes. The family Tylenchidae was further
sub-divided into five sub-families; Aphelenchinae, Tylenchinae, He-
teroderinae, Ogminae and Sphaerularinae. Chitwood (1937) upgraded family
Tylenchidae to super-family rank Tylenchoidea. Filipjev and Schurmans
Stekhoven (1941) placed free living genera wunder 17 families. Pearse
(1942) divided nematodes into nine orders. The over all contributions
of chitwood remains unparalleled so far, who divided the nematodes
into two large natura! groups i.e cliss Phasmidia and Aphasmidia
and considered nematoda as.a Phylum. Thorne (1941, 1943) made very
valuable contribution in the study of two major groups of Tylenchid
Nematodes i. e. Neotylenchids and Criconematids.

Thorne (1949) proposed the order Tylenchida for those plant
par.sitic nematndes which possessed a protrusible stylet, oesophagus
made up of procorpus, Isthmus and terminal bulb. The order Tylenchida
was further divided into 2 super-families i.e. Tylenchoidea and
Aphelenchoidea. :
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Goodey, J. B. (1963) droped elass Phasmidia and Aphasmidia
and he grouped free living non marine nematodes under- nine orders
including Tylenchida containing two super-families: Tylenchoidea and
Aphelenchoidea. Seven families were included under Tylenchoidea,
while as under super-family Aphelenchoidea he listed only four families.

Geraert (1966) raised Criconematidae to the rank of super-family.
He also upgraded super-family Tylenchoidea and Aphelenchoidea to
the renk of sub-orders. In his scheme of classification the new
sub order Tylenchina includes two super-families, Super-family Criconema-
toidea includes the families Criconematidae, Hemicycliphoridae, Para-
tylenchidae, Sphaeronematidae and Tylenchulidae and Super-family
Tylenchoidea includes the families :- Tylenchidae, Neotylenchidae,
Hoplolaimidae, and Heteroderidae.

Allen and Sher (1967) in their revised scheme of classification
of Tylenchida recognized 2 super-families Tylenchoidea and Aphelen-
choidea. In Tylenchoidea they included 8 families, 36 sub-families
and 114 genera, where as superfamily Aphelenchoidea included
4 families and 19 genera.

Jairajpuri and Siddiqi- (1969) proposed a new super-family
Neotylenchoidea under which they included five families.

Golden (1971) accepted the inclusion of sub-orders Tylenchina
and Aphelenchina under Tylenchida. He made a synthesis of the
earlier schemes of c!sssificition, incorporating all the valid taxa and
making it upto date by including the valid super-families, families,
sub-families and genera. In all he listed ﬁ_\guper-familias,fl&"‘fumilies,

ey

y¢ 58 sub-families and %G_;ienem.
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Wuts (1972) redefined the family E & Svpey f& wndass
families Heteroderinae and Meloidoderinae. 3y 2, 'F“‘“*i’“m‘ Yb
ninae has been raised to the rank of famil oorrda Fimnilss
not accept the elevation of Heteroderidie t i i 2, e
Heteroderoidea for incorporating Heteroder 126 Jetrer
classification of family Heteroderidae is basi
by Paramonov in (1967) except that besides ]
yninae, a new sub-family Meloidoderinae ha

The present suthors are in full agreement witn olaen (ladl)
in recognizing super-family Heteroderoidea. However, they are of the
opinion that the sub-family Rotylenchulinae which deserves the rank of
a family should a'so> be included in it.

Andrassy (1976) giving a revised classification of nematodes, includes
the order Tylenchida and Rhabditida under the sub class Secernentia.
The order Tylenchida includes two sub-orders, Tyienchina and Aphelen-
china. Aphelenchina, includes one super-family which comprises of
4 families, 7 sub-families and 25 genera’ where as sub-order Tylen-
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china includes 4 super-families which are comprised of 19 families,
38 gub-families and 123 genera.

Order Tylenchida Thorne, 1949

Diagnosis (emended ) : Secernentia. Body cylindrical and tapering at
either end or Variously Swollen in Heteroderoides, Allantonemeatidae,
Sphaerularidae. Cephalic and somatic setae absent except in Atylenchoi-
dea. Lateral field present. Body cuticle finely or coarsely striated,
sometimes the cuticle Variously ornamented. Head with Six or eight
sectors, beariug Six lips of which the sublaterals being sometimes
reduced. In criconematoidea the lips are replaced by submedian lobes.
Stome bearing protrusible stylet. Proximal end of spear bearing generally
three rounded anteriorly or Posteriorly directed knobs. Amphids
degenerate located in the lateral lips, opening through small pore
except in Psilenchidae (where amphids are located below the lateral
lips opening throngh oblique slit like apertures). Hypodermal and
caudal glands absent. Phasmids primarily present except in Aphasm-
atylenchidae. Deirids generally present. Qesophagus consisting of
Procorpus, Valvate metacorpus (except in Neotylenchoidea), isthmus
and basal bulb. Procorpus and metacorpus amalgamated with reduced
Isthmus and basal bulb in criconematoidea. The oesophageal gland
nuclei numbering 3-6 and are lodged in the basal bulb., Excretory
pore, hemizonid and hemizonion generally present. Female genital
organs paired or unpaired, ovary outstretched. Bursa often present
with or without papillae. Gubernaculum present.

Fungal, bacterial or plant feeders living 1in the soil as free
living, feeding on lower organisms or on roots of higher plants as
ectoparasites or migratory endoparasites. Members of Heteroderoidea
are obligate parasites and their feeding results into giant cell formation.

Distinguishing Charactes of Sub-Orders of Tylenchida Thorne, 194Y.

Aphelenchina Tylenchina
f)eéophagus terminus Generally lobed Generally bulb like.
Opening of Dorsal- - In median bulb behind Bnecal spear
oesophagealgland. )

Bursa Absent (exceptionally = Present
. present )
Male Genital Papillae Present Absent

Sub Order: Tylenchina (Orley, 1880) Geraert, 1966

Diagnosis (emended) : Tylenchida. Body shape vermiform or swollen
in obligate parasitic forms. Body cuticle finely striated except in membars
of Criconematoidea. Buccal spear small weakly developed (measuring
6-7 microns to moderately long and strongly developed or very long
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and flexible (xenocriconemells). Elongation and strengthening of spear
is not helpfull in the evolution of mode of feeding. Procorpus not
differentiated in groups which show a tendency towards amalgamation
with metacorpus. Dorsal oesophageal gland generally opening at the
base of buccal spear, or located considerably posterior as far as upto the
middle of procorpus, e.g. in Rotylenchulus. Median oesophageal bulb
represented by merley a slight swelling, hardiy distinguishable either
from procorpus or isthmus, and this condition occurs in forms where
the associated valvular structure is also absent (Neuvtylenchoidea). Female
genital organs paired or single. When gonad paired, the vulva is mostly
equatorial, except in Trophurus which has a single ovary, whereas in
monodelphic forms the wvulva is postequatorial. Posterior-uterine-sac
is invariably present in all the groups except criconamatoidea, In
Pratylenchidae, sometimes rudimentary posterior ovary is also present.
ursi generally present, rudimentary in some groups of Tylenchidae ;
well developed covering the entire tail or subcaudal. In Doulichodoridae

the bursa is bilobed, pipillae absant. Tail in females varying from
long filiform to short rounded terminus.

Soil inhabitant, ecto or endoparasites of higher plants rarely

parasitizing insects. Eight super-families are included which are keyed
out as follows.

Revised Key to the Super-Families of Tylenchina (Orley, 1880) Geraert, 1966

1. Head with setae. .. Atylenchoidea (Skarbilovich, 1955) Golden, 1971.

Head without setae. .. ... R .
2. Valvular median oesophageal bulb absent. .. ! &
...... Neotylenchoidea (Thorne, 1941) Jairajpuri and Siddiqi, 1969.
Valvular median oesophageal bulb present... ..

o = e el eer e e aan3

3. Procorpus enlarges gradually and merges with metacorpus forming an
amalgamated bulb... ... ... U wiaites

e oeee ter mem en el es eee e e. 00nB

Procorpus well defined not merging with metacorpus, amalgamated
bulb absent . | SR DT P RO |

4. Females inactive, swollen, sessile attached to or within plant roots,

with pronounced sexual dimorphism, eggs may be retained in body
or often deposited in gelatinous matrix ; males vermiform with or
without caudal alae. . =a ] e .
T -«+ -~ .. Heteroderoidea (Filipjev, 1934) Golden, 1971.

Both sexes active, vermiform nematodes. Free living, ectopargasites
or migratory endoparasites usually with or without sexual dimor-
phism ; eggs deposited outside body not in gelatinous matrix... .. a




60 " FOTEDAR AND HANDOO

5. Cephalic frame work cuticularized. Spear well developed with large
knobs. Terminal bulb mostly absent. Female tail short rounded or
elongate with rounded terminus. Bursa reaching near tail tip .

...... Hop'!olaimoidea Filipjev, 1934.

Cephalic frame work weikly sclerotized. Spear weak with or

without knobs. Terminal bulb generllay set off from intestine,

female tail long. Bursa small ... Lo o
. ..Tylenchoidea (Orley, 1850) Chitwood and Chitwood. 1937.

6. Female with coarse body annules, either smoosth or retrorse with
or without ornamentition. Some times additional cuticular sheath
also present .. .. .. Criconematoidea (Taylor, 1936) Geraert, 1966.

Female with fine body annules, neither retrorse nor smooth bearing
ornamentation. Additional cuticular sheath absent . ... .. ... ... .7

7. Caudal alae well developed, extending to terminus . ... .cc oo .o .o
Tylenchocriconematoidea Raski and Siddiqi, 1975.

Caudal alae lacking or very reduced...
Tylenchu'idoidea Raski and Siddigi, 1975.

Super Family: Tylenchoidea (Orley, 1880) Chitwond & Chitwood, 1937.

Diagnosis (emended) : Tylenchina. Both sexes vermiform. Body cuticle
striated. Latera! field present having generally 2-6 incisures. Deirids
present. Cephalic frame work weakly cuticularized, six sectard ; lips
generally six of which the two laterals are sometimes reduced. Papillae
obscure, amphid located in lateral lips generally inconspicous opening
by small pore, but sometimes these are comparatively more developed
locatod sublabially opening through oblique slits, Spear length
varying considerably, weakely developed generally knobed, but in some
groups knobs are absent. Oesophagus with a distinctly differentiated
procorpus which may be located either in middle or anterior or posterior
half of oesophageal Jlength, inlermediate bulb weak to moderately
developed with distinet or indistinct cuticularized valve; isthmus long
terminating into cylindrical, pyriform or abutting bulb. Female genital
organ paired or unpaired. Posterior-Uterine-Sac generally present in
monodelphic forms, except in Diptenchus. Vulva post equatorial when
single gonad present. Vulval membrane mostely present. Phasmid
jnvariably present as small pore like structure on the tail. Tail in
both sexes e'ongite filiform or long and conoid. Bursa generally not
enveloping the entire tail.

Type Family : Tylenchinae. Orley, 1880

Revised Key to the Families of Tylenchoidea

1. Amphids distinct, located below the sublateral lips. Amphidial
aperature oblique slit like... ... .. Psilenchidae  Paramonov, 1967.

L T —
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Amphids indistinet, located in the sublateral lip

S. Amphidijal aper-
_ture minute pore like... -

...... 2

2. Oocytes usually arranged in multiple series arranged about the

rachis... Anguinidae Nicoll, 1935,

Oocytes not in multiple rows, and not arranged about the rachis 3

3. Lip region striated, basal bulb pyriform set off from the intestine.
Oesophago-intestinal-valve present ... ... .. Tylenchidae Orley, 1880.

Lip region not striated, basal bulb abutting or overlapping the
intestine. Oesophago—intestina!—va]ve absent

--- ... .. Ditylenchidae (Golden, 19715':New-.“rank.
Family : Ditylenchidae (Golden, 1971) New. Rank,

Diagnosis - Body vermiform, averaging less than 1 mm. Body cuticle
finely striated, lateral fields with plain band having four to six lines.
Median oesophageal bulb valular. Basal oesophageal bulb either pyriform
and set off with definite oesophago-intestinal valve or in the form of
abutting bulb or overhanging in the form of long lobes. Amphidial
aperature pore like located in the lateral lips., cephalic sclerotization
weak. Spear small and weakly developed, sometimes flexed. Post-
uterine-sac present, except in Ojptenchus. Vulva sometimes very posteriorly
located reaching upto 9/10 of body length. Female tail conoid with
acute or subacute terminus except in Neoditylenchus and Sychrotylenchys,
in which female tail is short and rounded and bursa surrounding the
male tail, where as in others the bursa does not reach upto the tail tip.

Free living, parasites of higher plants and insect parasites.
Revised Key to the Sub-Families of Ditylenchidae

Oesophageal gland enclosed in a bulb, small cardija present ... ... ...
Sychnotylenchinae (Paramonorv, 1967) Golden, 1971.

Oesophagea] gland either enclosed in basal bulb or may be variously
expanded and some-times Jobe like extending over the intestine. Cardia
absent .. .. -..Ditylenchinae Golden, 1971.

Family : Psilenchidae Paramonov, 1967

Diagnosis (emanded). Tylenchoidea Fraz living in syil around plant
roots. Vermiform body, size averaging 1 mm. Cuticle finely striated,
Head with six sectors unsclerotized, amphids distinct placed below
the head, aperature slit like situated .outside sublateral lips. Spear
small and weakly developed with or without knobs or long and
attenu.ted. Oesophagus with a distinet procorpus, median bulb muscular,
sometimes oval and weakly developed situited either anterjor to middle
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of oesophagus or located in posterior half of oesophageal length.
Isthbmus long and tubular, basal oesophageal bulb pyriform distinctly
set off from the intestine by an oesophago-intestinal-valve (cardia).
Excretory pore and hemizonid distinct. Deirids presemt. Gonad single
or double. Post-uterine-sac present. Tails in both sexes long and
filiform, with clavate or sub clavate terminus excepting Macrotrophuinae,
where the female tail is short hemispherical and male tail is short
conoid with pointed terminus and bursa reaching upto the tail tip.

Type Sub-family: Psilenchinae Paramonov, 1967

Revised Key to the Sub-Families of Psilenchidae

1. Spear very long, female tajl short rounded with thick cuticle. Male
tail short with bursa enveloping tail. ... ... ... ... ...
..... =2 & ¢+ +es weo v...  Macrotrophurinae New. sub-family.

Spear small, female and male tail filiform ending into a clavate
or subclavate terminus. Bursa sub caudal... .c .. . h s el ool 002

2. Female with two ovaries Y- PR TN
. Psilenchinae Paramonov, 1967.

Female with one ovary... -« cev v cev cee o cee ces ven vee oo e e

Sub-Family : Macrotrophurinae New. Sub-Family

Diagnosls : Psilenchidae. Body vermiform averaging over 1 mm. Body
cuticle distinctly striated. Lip region not off set from body and cephalic
frame work weakly developed. Spear very long, the anterior part
measures 2} times as long as the shaft, the later being small with
rounded knobs. Procorpus appears swollen when the spear is retracted.
Median bulb rounded. Isthmus long. Female tail short rounded with
thick terminal cuticle. Vulva median. Gonads paired opposed and
outstretched. Male tail short with large bursa enveloping the entire
tail. Phasmids located at about the middle of tail length in both
the sexes. QGubernaculum present.

Type and only genus: Macrotrophurus Loof, 1958,

Family : Anguinidae Nicoll, 1935.

- Diagnosis : (emended) : Tylenchoidea. Stout or obese forms sometimes
with female often coiled ventrally. Body tapering at both the ends.
Cuticle finely annulated. Head low with weakly developed sclerotiza-
tion, annulated, hardly offset {rom the body. Lateral field plain or with
four incisures which sometimes contain longitudnal! transverse and
oblique stria also. Deirids usually indistinct or invisible. Amphid
apertures pore like, labial. Stylet weak and short with spear knobs.
Median bulb with cresentic. valves. Isthmus crossed by nerve ring:

¢
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tasal oesupbageal bulb swollen or having a digit
izternal Jumen extending posteriorly from the

iarge basal bulb generally numbering three.
four oesophageal glands located about half way
znd junction of oesophagus or seperated

at their base.
Trpe svb family - Anguininae Nicoll, 1935,

Revised Key to the Sub-Families of Anguinidae

broadly pyriform . . b =
.............. .. Anguininae Nicoll, 1935

Basal oesophageal bulb with a digit like process, with internal
lumen extending posteriorly from swollen glandular portion

Sub-Family: Cynpanguininae New. Sub-Fami]y

Diagnosis : Anguinidae. Body in female is coiled, very stout, tapering
radialy to both extremities a = 12,1—16.9. In males body is crescentic,
The stoma is armed with slender stylet, metacorpus clavate with small
but distinet valve ; digit like process with internal lumen extends post-
eriorly from swollen glandular portion of oesophagus. Lateral field
contains longitudinal transverse and oblique striae Oocytes arranged
around rachis, post-uterine-sac present. Males with capitulum ecalmus
one third spicule length, gubernaculum present,

Type Genus: Cynpanguina Maggenti etal, 1974.

Super-Family Hoplolaimoidea Fi]ipje;:, 1934

Diagnosis (emended) : Tylenchina. Vermiform nematodes Body cuticle
distinctly striated. Lateral field marked by crenate incisures which
becomes aerclated especially in the neck and tajl region. Labial frame
hexaradiate. Head generally deeply offset with transverse or even
longitudnal striations ; head may be lobed in certain cases. Spear
strongly moderately long with well developed spear knobs, Opening
of dorsal oesophageal gland located either at the base or half to 2/3rd
of spear length below the base of Spear. Amphidial aperture pore
like, labial in position. Procorpus wel] defined with a rounded metacorpus,
¢ latter with strongly developed valve ; isthmus short encireled by
nurve ring, Oesophageal gland numbering 3-6, located in the form of
ubes which overlap the intestine. Female gonads generally paired.
ulva median or located in the posterior third of body in case of
Mmonodelphic forms., Male tail short, conoid compl.t ly enveloped by
Ursa. Strong sexual dimorphism encountered in sosme groups Phasmids
lurge (scuteliae) located in  anal region or even anterior to vulva ;

Ronietimes phasmids are small located in anil or preanal region.
'usmids are absent in Aphasmatylenchidae. Female tail short

like process with

swollen glandular
portion of  the oesophagus. Oesophageal glands enclosed in the

In Paranguina there are
between median bulb

Cynpanguininae New. Sub-family.
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rounded or short conoid with broadly rounded or subacute terminus.
Testes single, outstretched. Spicules and Gubernacnlum present. Bursa
terminal or subterminal.

Type family : Hoplolaimidae Filipjev, 1934.

Revised Key to the Families of Hoplolaimoidea

1. Phasmid present .. ...... cee e L B 2
Phasmid absent .. ... Aphasmatylenchidae (Sher, 1965) New. rank

2. Bursa lobed... ... ... . = B sEA B
. Dolichodoridae (Chltwood & (‘hltwood 1950) skarbilovich, 1959.
Bursa not lobed ... ... ... = oot T S o N @

3. Tail in both sexes, elongate, phasmid near middle of tail . ... . 4

Tail in both sexes short with phasmid near and anterior to anal

region .. . ...Hoplolaimidae (Filipjev, 1934) Wieser, 1953
4. Cephailc sclerotization strong, head low flat, endoparasites... ... 5
Cephaile sclerotization weak, head not low and flat cie ven o B

5. Oesophageal glands extending dorsally, dorselaterally over intestine,
strong sexual dlmorphlsm present .. .
. : Nl Radophohdae Khan and Nanajapa, 1972

Oesophageal gland extending ventrally and ventro-laterally over
intestine, sexual dimorphism absent... ... ... . ... . L.
= Pratylenchldae (Thorne 1949) Sldd1q1 1963

6. Head with four lobes ... ... .. ...
..... . Belonolaimidae (Whltehead 1959) Sld01q1 1970.

Head without four lobes .. R
. Ty]enchorhynchldae (Ellava 1964) Golden, 1971.

Family : Aphasmatylenchidae (Sher, 1965) New. Rank

Diagnosis : Hoplolaimoidea. Head annulated, set off, with well developed
cephalic frame work. Stylet well developed, slender with basal knobs.
Oesophageal. lobes narrow which are overlapping the intestine ventrally.
Lateral field with 4 incisures, incompletely aerolated. Ovaries amphide]-
phic, .outstretched. Phasmids and deirids absent. Female tail short,
less than two anal-body-widths with hemispherical terminus. Bursa
enveloping tail.
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Revised Key To The Sub-Families Of Hoplolaimidae

1. Phasmid small, pore like. Body comparatively shorteor and

less
stout... ..

......... o 2

.........

Phasmid large (Scutella). Body long stout ... " .
e e en el .- Hoplolaiminae Filipjev, 1934.

2. Distinct sexual dimorphism present. Female swollen

in posterior
half of body

...... -~ Acontylinae New., sub-family

Sexual dimorphism absent. Female not swollen in posterior part
of body... .. e Rotylenchoidinae Whitehead, 1958,

Sub-Family . Acontylinae New. Sub-family

Diagnosis : Hoplolaimidae. Smal] vermiform nematodes with very distinet
sexual dimorphism, sometimes swelling in posterior part of female.
Cephalic sclerotization well developed in female, while lesser developed
in male. Opening of dorsal oesophagca' gland located at least half
of spear length behind spear bise, Lateral field well developed with
four incisures. Phasmids pore like located near anal latitude or pos-

terior to anus. Ovary prodelphie, Post-uterine sac present. Tail short,
Type Genus: Acontylus Megher, 1968

Family : Pratylenchidae (Thorne, 1949) Siddiqi, 1963.

Diagnosis (emended) : Hoplolaimoidea. Median sized vermiform nema-
todes. Body cuticle finely annulated. Head low and flat in general,
where as rather high with conoijd to flat labia) surface in Hoplotylinae.
Labial sclerotization fairly strong. Stylet well developed with anteriorly
directed or rounded knobs. Lateral field with incisures. Oesophagea]
gland surrounding the anterior part of intestine or in the form of sub-
cylindrical bulb or overlapping anterior part of intestine ventrally or
dorsally. Ovary prodelphic, out stretched or didelphic with a median
vaulva. Female tai] cylindrical with a rounded or sub-acute terminus,

with or without annules. Males when present have bursa enveloping
the entire taij.

Key to sub-Families of Pratylenchidae

w2

Ovary amphidelphic ... .. Hirschmanniellinae New. sub;family

2. Oeslophageal gland lob overlapping the intestine ventrally .. ... ... _.
o TSR] Bn yumimesiwen @5 e ree s . s oo ---Pratylenchinae Thorne, 1949,

-~ -« ...Hoplotylinae Khan, 1969.

Oesophageal gland lobe overlapping intestine dorsally
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Sub-Family . Hirsehmanniellfnae New. Sub-Family

Diagnosis : Pratylenchidae. Small  cylindrical or large vermiform
nematodes, the body length reaches upto the maximum of 4.2 mm,
Head flattened hemispherical or sometimes conoid but always flattened
anteriorly, Cephalic sclerotization conspicous. Lateral field with incisures.
Stylet strong  with wel) developed basal knobs. Oesophageal gland
either in the form of & sub-cylindrica) compact bulb with dorsal gland
extending a short distance over anterior end of intestine or the gland
surrounding anterior end of intestine, and extending posteriorly as o
long lobe on ventrai side, or even there is an elongated ventral glund
lobe. Ovaries amphidelphie, outstretched. Female tiil short cylindrical
or elongated conoid with a rounded smooth terminus or with g pointed
mucro respectively, Phasmid either in middle of tail or in posterior
third of tail.

Type genus : Hirschmannijella Luc and Goodey, 1963 .

Family . Dolichodoridae (Chitwood & Chitwuod. 1950) Skarbilovich, 1959.

Diagnosis (emended) - Hoplolaimoidea Moderately to large vermiform
nematodes without sexual  dimorphism. Head lobed or unlobed with
moderately developed to heavily developed sclerotization. Head likely
or completely setoff from the body. Cuticle distinctly transversally
striated, sometimes longitudinal striations also present. Lateral field
present. spear moderatly or strongly developed with prominant basal
knobs. Dierids may be absent. Ovaries emphidel phic, outstretched.
Female tail elongate, attenuated or rounded to coneial pointed. Bursa
enveloping tail, either notched at the tip or trilobed,

Type Sub-Family : Dolichodorinae Chitwood & chitwood, 1950.

Sub-Family Dolichorhynchinae New. Sub-Fami]y

Diagnosis : Dolichodorid ie. Body less than I mm length marked with
fine transverse and longitudinal striations, crossing each other to form
small squares. Head bilobed set off from the body. Labial frame work
moderately sclerotized, Spear 15-17 microns in length, with smal]
posteriorly directed knobs. Metonchium and telonchium almost equal
in length. Oesophagus typical of tylenchoid with setoff bulb and
conoid and sometimes bilobed cardja. Gon ids amphidelphic, outstretched.
Tail elongate conoid, annulated except the tai] tip region. Phasmid
near middle of taj]. Male tajl completely enveloped by bursa which
has & characteristic notch, leaving the hind part of the t1il uncovered.
Type and only genus : Dolichorhynchys Mulk and Jairajpuri, 1974

Family : Nothotylenchidae Thorne, 1949,

Diagnosis - (emended): Neotylenchoidea. Body in most of the cases
vermiform, sometimes swollen with highly developed gonads Body
striations fine to coarse. Lip region low, flat not set off, stristed.
Head with six lips, sclertization weak. Spear small to moderately
developed with small rounded knobs. Latera] field present with four
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to six incisures. Basal Oesophageal bulb enclosing the oesophageal
glands with distinct carida, or the bulb overlaps the intestine. Female
gonads single, out stretched. Tail in both the sexes either elongate-
conoid, cylindrical or filiform. Bursa not enclosing the tail - tip.
Gubernaculum generally present, except in Nothanguininae

Type SubFamily : Nothotylenchindae Thorne, 1941

Revised Key to the Sub-Families of Nothotylenchidae

1. Oocytes arranged around the rachis, body somewhat swollen.
gubernaculum absent; causing gills on leives, stem and flowers
TN e == - . - Nothanguininae New. sub-family,

Oocytes not arranged around the rachis, body vermiform. Parasitic

or forming galls... ... ... i T )

2. Amphids slit like, conspicous, spear knobs flanged... ... ... ... ... ;
s Boleodorinae Khan, 1964

Amphids minute, inconspicous, spear knobs rounded ... o |
- Nothotylenchinae Thorne, 1941.

Sub-Family Nothanguininae New. Sub-Family

Diagnosis : Body in both sexes some what swollen. Cuticle with
fine transverse striation. Lateral field with incisures. Head low and
flat, contineous with the body. Spear small with well developed rounded
knobs. Procorpus cylindrical slightly swollen posteriorly to form the
fusiform metacorpus without valve. Isthmus crossed by nerve ring.
Terminal bulb swollen sometimes irregularly. Ovary prodelphie, anteriorly
with one or two flexures. Spermetheca absent. Oocytes in multiple
rows arranged round the rachis. Both ovary and testes with a cap
cell. Vulva posterior. Post-vulval-sac present. Spicule elaborate.

Gubernaculum absent.

Type and only genus: A/‘(athanyuina Whitehead, 1959.

Super-Family : Heteroderoidea (Filipjev, 1934) Golden, 1971

Diagnosis (emended): Tylenchina. Adult females swollen to sub-
spherical, sedentary didelphic. Cuticle annulated or non annulated. Tail
generally absent except in Rotylenchulidae. Anus locited terminally
or subterminally Execretory pore generally opposite or anterior to
median bulb. Basal plate sub divides head into six sectors of which
two lateral sectors are narrower than the four others. Stylet reaches
upto length or 25 microns. Procorpus and median bulb not amalgamated.
Median bulb ovate to spherical with well developed cresentic valve
plates. Oesophageal, glands overlaping intestine ventrallv. Infective
stage : Second stage larva in case of Meloidogynidae and Heteroderidae,
where as immature female in Rotylenchulidae. Second stage jnviniles
have the basal plates which subdivides the head as in female Stylet
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moderate to well-developed, In immature females of Rotylenchulidae
opening of dorsal oesophageal-gland more than half of siylet length behind
the base of =spear.

Revised Key to Families of Heteroderoidea

1, Female becoming cysts or remaining soft bodied ; pyriform-saccate,
spheroid or lemon shaped, cephalic frame work of females not
sclerotized ; males cylindroid well developed and without bursa...
o . Heteroderidae (Filipjev ; 1934) Golden, 1971.

Female bodies soft; saccate, or kidney shaped; cephalic frame
work of females sclerotized ; males vermiform, sometimes degenerate
anteriorly and with small but distinct bursa ... ... . .2

2. Tail absent, female swollen to sub-spherical endoparasites... .
. Meloidogynidae (Skarbilovich, 1959 Wouts ; 1973

Tail present, femaile swollen, elongate or kidney shaped, semi-
endoparasites i% \ues

3. Female with single ovary, vulva and anus subterminal
..... ... .. Naccoboderidae (Chitwood & Chitwood, 1950) Go'den, 1972

Female with two ovaries, vulva post median N
— .. ...Rotylenchulidae (Hussain and Khan, 1967) New. rank

Family Rotylenchulidae (Hussain & Khan, 1967) New. Rank

Diagnosis : Heterode oides. Conspicuous cephalic frame work, particu-
larly in immature females. St.let well developed in immature and
adult female, with  basal knobs. Outlet of dorsa'-oesnphageal
-gland  more than 1/2 stylet length from base of stylet. Adult
female swollen, kidney shaped. Oesophageal glands overlapping anterior
portion of intestine often on lateral sides. Sexual dimorphism pronounced
ovaries two Eggs deposited in gelatinous matrix. Vulvda post-equatorial.
Males vermiform, generally degenerate in anterior portion, with smail
weak stylet. Bursa small, subterminal.

Type and only genus: Rotylenchalus Linford and Oliveira, 1940

ot TR et Sy
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