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A DICHOTOMOUS KEY FOR THE IDENTIFICATION
OF SPECIES OF XIPHINEMA (NEMATODA: DORYLAIMIDA)WITHIN
THE X. AMERICANUM — GROUP

F. LamsrerTi, and M. CARONE

Summary. A dichotomous key for the identification of species of the genus Xiphinema within the X. americanum-group is proposed. Thirty
eight species are attributed to the group. The key is based mainly on the length of the body and the odontostyle, on the value of ratios a,
¢, ¢’ and V, and on the lip region shape and is complemented by tail shapes.

In 1990 Loof and Luc published a polytomous key for
the identification of species of Xiphinema Cobb, 1913 ,
but with the exclusion of the X. americanum-group. They
justified this exclusion by the fact that all species included
in the group would share the same code and they further
claimed that no key for the americanum- group has been
published because of the uncertainty of the validity of sev-
eral species. This latter statement is incorrect, since Lam-
berti in 1980 had published a dichotomous key to the 25
species then known within the group. However we agree
that a revision of this key is now necessary as abundant
information has accumulated on the morphometric vari-
ability of many species and several other species have been
newly described.

We consider that it is difficult to identify single species
belonging to the americanum-group in a polytomous key
for the genus comprising over 200 species, because of the
close similarities of many species within the group. How-
ever, it would be possible to devise a polytomous key for
the identification of those species included solely in the
americanum-group.

In our opinion a dichotomous key is more practical than
a polytomous one, especially when trying to differentiate
species that resemble each other in several characters.
Therefore we present in this paper a dichotomous key to
the species attributed by most taxonomic specialists of the
genus to the americanum-group.

Loof and Luc (1990) list 32 species within the
americanum-group, all of which are included in our key. X.
neoamericanum Saxena, Chhabra ef Joshi, 1973 considered
to be species inquirenda and X. neoelongatum Bajaj et Jair-
ajpuri, 1977, considered to be a synonym of X. pachtaicum
are also included. Sturhan (1983) attributes X. pachyder-

mum to the americanum-group and Lamberti et al; (1991)
described three new species, namely X. parvum, X. taylori,
and X. psendoguirani, within the group. Therefore the key
leads to the identification of 38 species. The tail shapes of
these species, except for X. paramonovi Romanenko, 1981,
for which we have never seen a specimen or a description,
are illustrated in fig. 1.

The key is based on the following parameters: — tail
shape defined as an acute end as with X. californicunz or X.
pachtaicum; a subacute end as with X. floridae or X. peru-
vianum; or a round end as with X. incognitum or X. parvum.
Sometimes tail length is also been taken in account;

— in connection with tail length great importance has
been given to the value of «c’», one of the most stable char-
acters within the group;

— the length of the odontostyle is also a stable charac-
ter within Xiphinema species;

— the lip region can be clearly distinguished as contin-
uous or expanded with respect to the rest of the body; it
may be separated from the rest of the body by a depression
or incisure; in some cases the weigth of this former char-
acter can be affected by personal judgement;

— position of vulva (V) permits the separation of the
group into at least three subgroups;

— the length of the body is variable; however, the char-
acter can be useful in separating species at the opposite
extremes;

— the values of rations «a» and «c» are affected by the
variability of body length, but can be useful in some cir-
cumstances;

— finally, the distance of the basal guiding ring from
the oral aperture and the length of the hyaline portion of
the tail (J) can be used sometimes profitably.

— 341 —



wniaisAyoylsido X

wnueibioeb X

i

11348qwe| "X luesinBopneasd "X 1iays "X wnoljealls * X

[9|ge|iene- jou]

1nouoweled "X 9/]021n0.q "X

wn3iny oy *x

slenbseur *x

*dnoi8 wnuvouemy vriaugdry 30 sarvads jo sadeys e, :g¢ - T "S14



91

wnnp1ooo *X 11ojhel "X wnsnjiip *X osusueliey 'x

!
4
)

asuapnbiesoy 'X

wr Q¢
Gl el 4

——aa—-
—

ISOALL "X

1on| *x winjerdisinse| X wnueotlisweosu "X afluwls X



wnueianiad *x

wnatuiogiied *y wnlaadul Y wnjoal 4310 *X wnipsw.isijul X

E:om

g¢ ve

—
;

asusyeln-x Isuitoyy X

9eplIo|} *X wnaJed =x wnjlubooul *x



s1INoINUaL 'Y wniepneodAxo X wniebuojsosu 'YX asus|00l4q 'Y

— 345 —

wr Q¢
14% €e

wnoljioed Y wnueoliswe "X wnwJaoaphAyoed wnoieyyoed -



Dichotomous key for the identification of species of the Genus

10.

11.

12.

13.

14.

Xiphinema attributed to the X. americanum Group
(in brackets the reference number to Fig. 1)

. Odontostyle 100 um of longer ...ocoevereurmceneireinreeenns 2
Odontostyle less than 100 um long ..ooerrvecvcereieeanee 9
. Value of ¢’ more than 1.5 ... 3
Value of ¢’ less than 1.5 .o 4

. Lip region continuos with the resf of the body ...........

X. inaequale (1)
(Khan et Ahmad, 1975), Khan et Ahmad, 1977
Lip region expanded with respect to the rest of the

BOAY vt X. fortuitum (2)
Roca, Lamberti ef Agostinelli, 1987

Value of ¢’ between 1 and 1.5 .o, 5
Value of ¢ less than 1 oo 7

. Value of ¢ around 80 ..cocveeevvevvccnnnn. X. brevicolle (3)
Lordello ef Da Costa, 1961

Value of ¢ less than 70 ....eeevcveeeeeceirrereneneaenans 6

. Tail with round end ..oooovvrrreere. X. paramonovi (4)

Romanenko, 1981
Tail wil with subacute end ............. X. georgianum (5)
Lamberti ez Bleve Zacheo, 1979

. Lip region continuous whit the rest of the body .......

X. silvaticum (6)
Luc et Williams, 1978
Lip region set off from the rest of the body ........... 8

. Oral aperture to guiding ring distance more than 90

UL cevvorveercenreonenesenssssssesssesssss s sesseasns e sascnses X. sheri (7)
Lamberti et Bleve Zacheo, 1979

Oral aperture to guiding ring distance less than 90
B coooceornerneseneesessessanesnessscessenssessnorss X. pseudoguirani (8)
Lamberti, Ciancio, Agostinelli e¢ Coiro, 1991

. Odontostyle length less than 70 pm ..cocovveeerrinenncee 10
Odontostyle length more than 70 gm .coovereerereenc 12
Body length less than 1.5 mm ............ X. lambertii (9)

Bajaj et Jairajpuri, 1976

Body length more than 1.5 mm .c.ccoveeeeeervnccercereienne 11
V more than 55 ... X. opisthobysterum (10)
Siddiqi, 1961

V less than 55 .., X. simile (11)

Lamberti, Choleva ef Agostinelli, 1983

Lip regio, continuous with the rest of the body .. 13
Lip region set off from the rest of the body ......... 16
Odontostyle length less than 90 pm ..cocvvreereieneencs 14
Odontostyle length more than 90 pm .covvcvreencnn. 15

Value of ¢’ about 1 ................. X. neoamericanum (12)
Saxena, Chhabra ef Joshi, 1973
Value, of ¢’ about 1.5 ....ccoveeee. X. laevistriatum (13)

Lamberti et Bleve Zacheo, 1979

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
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Value of a around 50 ..o, X. luci (14)
Lamberti et Bleve Zacheo, 1979

Value of a around 40 ....oeveerevrvevvrerrennnn. X. rivesi (15)
Dalmasso, 1969

Body length less than 1.5 mm ....ccooovvvncconcnernecnnes 17
Body length more than 1.5 mm oo 18
V less than 50 ....vvcerinrerenrnnnn. X. kosaigudense (16)
Quraishi et Das, 1984

V more than 52 .....cvvvvovreveenrernnene X. tarjanense (17)
Lamberti e# Bleve Zacheo, 1979

Value of ¢’ less than 1,5 ..ccererervinrninrieissienenenes 19
Value of ¢’ 1.5 Of MOLE .ovvevereerririeiinriresirersnserns 27
Value of ¢ 1 0f 1855 wvvivvereeeeerriieereieiesteeiseveseienreninns 20
Value of ¢’ more than 1 ..o 21
Body length 2 mm or less .....cunneeen. X. diffusum (18)
Lamberti ef Bleve Zacheo, 1979

Body length more than 2 mm .............. X. taylori (19)
Lamberti, Ciancio, Agostinelli ¢z Coiro, 1991
Odontostyle length less than 85 pm covccvinencicnne 22
Odontostyle length more than 85 um .ccoovveeeceneee. 23
Body length more than 2 mm ......... X. occiduum (20)

Ebsary, Potter et Allen, 1984
Body length around 2 mm or less ...... X. thornei (21)
Lamberti ez Golden, 1986

Value of a more than 60 ... X. utabense (22)
Lamberti et Bleve Zacheo, 1979

Value of a less than 60 ......vrveveceeerereveceeennn. 24
Tail with round end ....ocoooeer e, 25
Tail with subacute end .....ccocovvvvvvceicreeeeeae 26

Tail length around 30 pm and J more than 8 pm .....
X. incognitum (23)

Lamberti et Bleve Zacheo, 1979

Tail length around 25 pm and J less than 7 pm .........
X. parvum (24)

Lamberti, Ciancio, Agostinelli ez Coiro, 1991

Body diameter at lip region more than 12 pm . X. flo-
ridae (25)

Lamberti et Bleve Zacheo, 1979

Body diameter at lip region less than 11 pm ..............

X. peruvianum (26)

Lamberti e# Bleve Zacheo, 1979

Lip region expanded with respect to the rest of the
BOAY oottt 28
Lip region set off by constriction from the rest of the

BOAY oottt e 33
Value of ¢ around 50 ..o, 29
Value of ¢ more than 60 ..o rereeeeasinens 30
Tail with subacute end ................ X. intemedium (27)

Lamberti et Bleve Zacheo, 1979
Tail with acute end ...o.occveveveeece. X. citricolum (28)

Lamberti et Bleve Zacheo, 1979



30. Tail with subacute end .....ooreenen....... X. incertum (29)
Lamberti, Choleva et Agostinelli, 1983

Tail with acute end ................ .31

31. Varound 50 ..o, X. californicum (30)
Lamberti e# Bleve Zacheo, 1979

V definitely post equatorial ...................... .32

32, V around 55 oo, X. pachtaicum (31)
(Tulaganov, 1938), Kir’Janova, 1951

V around 58-60 ....covcorcrrrrirernns X. pachydermum (32)
Stuthan, 1983

33. Value of ¢’ more than 1.7 .....veevicrieineren 34
Value of ¢’ less than 1.7 ..., 35

34, Value of a around 50 .................... X. americanum (33)
Cobb, 1913

Value of a more than 60 ................. X. pacificum (34)

Ebsary, Vrain et Graham, 1989

35. Value of a more than 55 .............. X. bricolense (35)
Ebsary, Vrain et Graham, 1989
Value of aless than 50 ....ooeeeeeereeeeeeeeeeeseeveereenn 36

36. Odontostyle length more than 90 pm .....oooeeverreeeeanecn,
X. neoelongatum (36)
Bajaj et Jairajpuri, 1977

Odontostyle length less 85 um ....ooccveververvvriirrecnnneee 37

37. value of c around 50 .................. X. oxycaudatum (37)
Lamberti ¢# Bleve Zacheo, 1979

Value of ¢ around 60 ... X. tenuicutis (38)

Lamberti e Bleve Zacheo, 1979

Descriprions of the species attributed to the X.
americanum-group can be found in the publications listed
in table I.

TABLE I - Publications with descriptions of species belonging to the Xiphinema americanum- group.

Reference

Xiphinema species

Bajaj and Jairaipuri, 1977
Dalmasso, 1969
Ebsary, Potter and Allen, 1984

Ebsary, Vrain and Graham, 1989
Lamberti and Bleve-Zacheo, 1979

Lamberti, Choleva and Agostinelli, 1983
Lamberti, Ciancio, Agostinelli and Coiro, 1991

Lamberti and Golden, 1984
Lamberti and Golden, 1986
Lamberti and Martelli, 1971

Luc and Williams, 1978

Quraishi and Das, 1984

Roca, Lamberti and Agostinelli, 1988
Romanenko, 1981

Saxena, Chhabra and Joshi, 1973
Siddiqi, 1961

Sturhan, 1983

. lambertii, X. neoelongatum
rivesi

. occiduum, X. rivesi,
americanum

. bricolense, X. pacificum,
americanum, X. californicum,
. citrocolum, X. diffusum,
floridae, X. georgianum,

. inaeguale, X. incognitum,
intermedium, X. laevistriatum,
luci, X. opisthobysterum,
oxycaudatum, X. peruvianum,
sheri, X. tarianense,

. tenuicutis, X. utabense

. incertum, X. simile

. brevicolle, X. diffusum,

X. parvum, X. pseudoguirani,

X. taylovi

X. americanum

X. thornei

X. pachtaicum

X. silvaticum

X. kosaigudense

X. fortuitum

X. paramonovi

X. neoamericanum

X. opisthobysterum

X. pachydermum

4 B 3 B4 3 B B B B B B B B B B
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