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Lima (1965) was the first to hypothesize that Xiphinema ameri-
canum Cobb, 1913 was a complex of different species in which he
listed X. americanum, X. brevicolle Lordello et Da Costa, 1961,
X. opisthohysterum Siddiqi, 1961 and four undescribed species (Lima,
1968). One of them was later described as X. mediterraneum Martelli
et Lamberti, 1967 (Lamberti and Martelli, 1971) and recently synon-
ymized with X. pachtaicum (Tulaganov, 1938) Kirijanova, 1951 (Sid-
digi and Lamberti, 1977). The morphometrical variability in X. ame-
ricanum was also studied by Tarjan (1968) who, after having examined
75 world-wide collected populations, concluded that the species status
of X. brevicolle, X. opisthohysterum and Lima’s Mediterranean species,
presently X. pachtaicum, was justified but that all the other variations
he had observed should be considered as geographical variants, cor-
related with climatic influences, within the X. americanum complex
(Tarjan, 1969). In 1974 Heyns stated that « demarcation of species
within the group is problematical and unsatisfactory although several
of the species proposed by Lima seem to be justified ».

Because of the importance of X. americanum as a vector of some
plant viruses (Taylor and Robertson, 1975) we thought it useful to
carry out studies which would clarify the identity of several popu-
lations from different geographical locations and establish the re-
lationships with this and the other related species. This would con-
tribute not only to better understanding of virus-vector specificity
(Taylor and Robertson, 1975) but could also explain the failure of
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some populations of X. americanum to transmit viruses for which
it is considered an efficient vector.

Therefore a study was made of several hundred populations be-
longing to the X. americanum group, either collected personally by
the senior author or received from different parts of the world over
a period of 15 years. Specimens were mounted in either glycerine or
lactophenol.

RESULTS

Since Cobb’s original type material of X. americanum is lost,
Tarjan (1958) designated as the neotype for this species a male which
he had described in 1956 from a population from Rhode Island.
Although Tarjan’s material was not collected in any of the localities
generally indicated by Cobb, it is identical with the population from
Falls Church, Virginia, on which Cobb based his original description
(Lima, 1965). Therefore, according to the rules of the International
Code of Zoology it can be accepted as the neotype for this species.
These requirements are not fulfilled by Siddigi (1959) who proposed,
anyway at a later date, as neotype a female of a population collected
around the roots of Citrus at Aligarh, North India, whose males have
« certain differences in the form and size of spicules and arrangement
of supplementary papillae ».

Although Tarjan's description (1958) of X. americanum is sufli-
ciently accurate and Siddigi (1973) has based his C.I.H. description
and illustrations on four topotypes, we thought it useful to redescribe
it in more detail from topotypes kindly provided by Dr. A. C. Tarjan,
to provide the basis for the comparison of the new species described
here. Moreover, we present for the first time the measurements of the
juvenile stages of this species.

XIPHINEMA AMERICANUM (Fig. 1, Table T) (Topotypes)

Females: body tapering very gradually toward the extremities
and forming an open spiral when killed. Cuticle finely striated, gen-
erally 1-2 pm thick along most of the body but more thickened at the
posterior extremity with maximum thickness 4-5 pm dorsally at the
beginning of tail. Labial region rounded, 5 um high, not expanded
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20 pm

Fig. 1 - Xiphinema americanum (topotypes): A and B, anterior and posterior
regions of female; C, D, E and F, tails of I, II, III and IV juvenile stages

respectively; G, vulvar region; H, posterior region of male.
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Table I - Morphometric characters of topotypes of Xiphinema americanum.

Stages Q 07' L1 L Ly L4

n 16 3 10 10 10 11

L mm 1.7 (1.6-18) 1.5 (1.4-16) 0.7 (0.7-0.8) 09 (0.8-1) 1.1 (1-1.2) 1.3 (1.2-1.8)

a 51 (48-59) 51 (45-57) 88 (35-42) 43 (40-47) 48 (44-54) 5O (45-54)

b 6.9 (6.8-81) 5.7 (5.1-66) 48 (42-62) 49 43-5.7) bH4 4.7-5.9 5.6 (4.9-6.1)

c 52 (39-59) 44 (40-50) 25 (23-31) 98 (23-84) 84 (29-37) 38 (85-49)

¢ 1.7 (15-19, 16 (15-1.7) 21 (2-25) 24 2-27) 22 (1.8-25) 2 (1.8-23)

Y 51 (49 -53) — — - — —
Odontostyle um 68 (63-73) 67 (60-73) 88 (85-89) 44 (42-46) 0 (45-54) B4 (52-57)
Odontophore pm 42 (38-50) 41 (40-45) 27 (24 - 30) 32 (29 - 35H) 4 (28-38) 37 (31-41)
Replacement odontostyle pm — — 42 (39 -45) b5 (52-57) 4 (B3-170) 68 (66-70)
Oral aperture to guiding ring pm 58 (49 -66) 54 (49-58: 27 (25- 29 34 (32-30) 0 (32-37) 43 (38-4T)
Tail pm 32 (98-37) B84 (33-35) 30 (23-82) 33 (26-38) 3 (80-87) 83 (80-87)
J um 8 (5-9.5 8 (6-9.5) 5 (4-8.5 5 (4-7) 6 45-7) 6 (H-1)
Body diam at lip region pm 10 (8.5-105: 10 (9.5-105) 7 (6.5-8) 8 (1.0 8.D) 9 (8.5-9.5) 9 (8.5-9.5)
Body diam at guiding ring pm 22 (20 - 26) 23 (21 -2H) 14 (12-15) 16 (15.5-17.5) 17 (16 - 20) 18 (16 -20)
Body diam at base of oesophagus pm 30 (26-34) 28 (25-31) 18 (17-19) 20 (19-21) 22 (20-25) 24 (22-27)
Body diam at vulva or middle body pm 84 (28-38) 30 (25-35) 20 (17-21) 21 (21-23) 23 (20-27) 26 (23-28)
Body diam at anus pm 19 (17-22) 21 13 (11-13) 14 (12-15) 15 (14-17) 16 (14-175)
Body diam at beginning of J pm 8 65-9 8 (6-9.5) D 45-5.5) 5 (4.5-6) 6 45-7) 6 (H-8

Spicules ym _ 36 (34-88) _ — —_— -




but set off from rest of body by slight depression. Amphidial pouches
stirrup-shaped with slitlike aperture. Odontostyle robust, 2 pm diam-
eter, followed by a well-developed odontophore typical of Xiphinema.
Guide sheath also typical of the genus, with the two guiding rings up
to 30 pm apart when odontostyle is extruded. Oesophagus dorylaimoid
with posterior part enlarged and occupying 1/3 to 1/4 of its total
length. Muscular oesophageal bulb measuring 8090 pm long and
15-22 yum wide, containing 3 nuclei. Oesophagus-intestinal valve large,
heart-shaped. Vulva, a transverse slit with slightly prominent lips,
located approximately equatorially; vagina occupying 1/3 of corre-
sponding body diameter. Gonads opposed, reflexed, with short uteri,
more or less one body-width long, and without spermatheca or any
« Z » differentiation (Grimaldi De Zio et al., 1979). Prerectum indistinct
25-35 pm long; rectum as long as 2/3 to 4/5 of body diameter at the
anus. Tail conoid, well curved dorsally, with 2-3 caudal pores. Tail tip
more or less rounded.

Males: body similar to female but smaller in size and more tightly
curved in the posterior third; spicules moderately sclerotized, widely
arcuate; adanal pair of ventromedian supplements preceded by 7-11
ventromedian papillae; one male was found without supplements.

Juveniles: morphologically similar to adult females, differing
mainly in the smaller body and longer tail.

Variability within X. americanum (Table 1I)

Several populations of X. americanum from various geographical
locations have been studied. Those from Canada and South Carolina
have a smaller body size and longer odontostyle and tail. A population
collected from the rhizosphere of vines at Shreveport in Louisiana
is identical to the topotypes, while the only relevant difference observed
on specimens collected at Beltsville, Maryland (from rose) is the longer
odontostyle.

Comments on the geographical distribution of X. americanum
After studying illustrations and descriptions of Cobb (1913, 1915
and 1918) and specimens collected near the localities from where Cobb

had obtained his material Lima (1965) concluded that he was handling
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Table II - Morphometric characters of females of four populations of X. americanumi.

Populations: locality and host loccae}int?rdg’nd Si?él}xh 1(\:?12’3[11 Uslxl,arlayé?tggine; USAL,ngilsri:f:éort;
host unknown Zoysia grass Rose Vines
n 10 13 H 4
L mm 1.6 (1.5-1.8) 1.5 (1.4-1.6) 1.7 (1.6-1.8) 1.8 (1.7-1.9)
a 51 (46 -54) 43 (39 - 48) 50 (48-53) 56 (55 - B8)
b 6.7 (4.7-8) 6.2 46-6.9) 6.4 (5.8-6.9) 64 (558-68)
c 47 (43-51) 46 (40-54) 49 (45 - B5) 54 (48-59)
c 18 (1.7-2) 1.7 (14-1.9) 1.8 (1.7-2) 1.8 (1.7-1.9)
50 (49-52) 50 (47-54) 52 (50 - H4) 51 (50 -5H4)
Odontostyle pm 80 (71-5 70 164-7T) 79 (75 - 83) 67 (63-69)
Odontophore pm 42 (38-50) 48 (40 - 46) 45 (11 -48) 46 (43 -53)
Oral aperture to guiding ring pm 65 (b7-170) 57 (b3-64) 67 (63-71) 59 (57 -60)
Tail pm 35 (34 -40) 32 (27-84) 34 (32 - 36) 34 28 -40)
J pm 9 (8-12) 8 (6.5-9) 9 (7.5-10) 8 (6-9)
Body diam at lip region pm 10 (9-10.5) 10 (9.5-11) 10 (9.5-10) 105 (10-11.5)
Body diam at guiding ring pm 23 (22-25) 23 (22-25) 23 (22-25) 23 (21-24)
Body diam at base of oesophagus pm 29 (27-31) 30 (27-33) 29 (27 - R0) 29 (26 -32)
Body diam at vulva pm 32 (28-35) 35 (81-38, 33 (32-384) 38 (28-34)
Body diam at anus pm 19 A7-21 19 (17-20, 19 (17-21) 19 (16-21)

Body diam at beginning of J pm 8 (7-9.5) 8 (6.5-8.9) 8 71.5-8.5) 7%55-9)




two species: the true X. americanum from Falls Church, Virginia,
and a different undescribed species from Oxnard, California. The
latter looks identical to populations collected by one of us (Lamberti)
in various Californian localities and described here as a new species.

Imamura in 1931 reported X. americanum from Japan. However,
his illustrations are poor and his description is too approximative to
decide which species he was dealing with. Nevertheless Imamura’s
report is perhaps sufficient to indicate that he was not handling X.
americanum.

Thorne’s descriptions of X. americanum (1939 and 1961) indicate
that he had a broad conception of this species and although he noted
some differences amongst populations collected in various parts of
the United States he regarded them as intraspecific variations. But
Lima (1965) studying Thorne’s slides distinguished at least two dif-
ferent species, one of which was X. americanum. We believe that
only a few of Thorne’s populations, and all those from the Eastern
States, are the true X. americanum.

Neither description nor measurements that Loos (1949) gives of
X. americanum from Sri Lanka fit with those of topotypes and again
Lima (1965) hypothesized that it is a distinct species.

Our observations on populations of Xiphinema collected from
Ischia island, and from additional localities to those referred to by
Meyl (1954 and 1961) show that he was dealing with either X. pach-
taicum (syn. X. mediterraneum Martelli et Lamberti) or X. italiae
Meyl, 1961. The erroneous identification of X. americanum later re-
ported from Italy has already been discussed (Martelli and Lamberti,
1967).

By studying original material Lima (1965) has also clarified that
X. americanum reported from Brazil (Carvalho, 1955 and 1962) is
in reality X. brevicolle Lordello et Da Costa, 1961, as hypothesized
similarly by Lordello and Da Costa (1961). Lima’s opinions is supported
by Heyns (1974), Luc and Dalmasso (1975) and Lamberti and Loof
(1977) who synonymized X. brevicolle with X. saopaolense, the latter
having been proposed as a new species by Khan and Ahmad (1975)
after noting the misidentification of X. americanum by Carvalho (1955).

The populations from Northern India described by Siddiqi (1959)
as X. americanum belong, in our opinion, to a different species because
of their longer stylet and more pointed tail, in females, and the dif-
ferent shape and length of the spicules and number (only six beside
the adanal pair) and arrangement of the supplements in the male,
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The broad conception of the X. americanum complex in Tarjan
(1969) has already been noted.

Szczygiel et al. (1969) reported from Poland the presence of
X. americanum associated with fruit trees. We have studied these
specimens and conclude that they are X. brevicolle. In fact, subse-
quently Szczygiel (1974) corrected his identification.

Heyns (1974) stated that two species of the X. americanum group
occur in South Africa: X. americanum and X. brevicolle. However,
his illustrations and measurements indicate that X. americanum is
wrongly named and is another species.

Xiphinema americanum has also been reported from the Philip-
pines (Timm, 1965) and from Azores islands (Sturhan, 1973) but we
have not had the opportunity to examine these specimens.

On the basis of our observations of various populations and
reappraisal of the literature, we think, in contrast with Thorne (1961)
and Tarjan (1969), that X. americanum is a species with a very limited
geographical distribution which appears to be restricted to the eastern
part of the North American continent, mostly in association with
grassland.

The position of X. americanum as vector of plant viruses (Taylor
and Robertson, 1975; Stace-Smith and Hansen, 1976; Martelli, 1978)
therefore must be reconsidered.

XIPHINEMA PACHTAICUM (Tulaganov, 1938) Kirjanova, 1951 (Ta-
ble IIT).
syn. Longidorus pachtaicum Tulaganov, 1938.
Xiphinema mediterraneum Martelli ef Lamberti, 1967.
X. mediterraneum Martelli et Lamberti, in Heyns, 1977.

The morphology and the systematic position of X. pachtaicum
has amply been illustrated (Lamberti er Martelli, 1971; Lamberti et
Siddiqi, 1977; Siddiqi et Lamberti, 1977). This is a species with fairly
constant biometrical and morphological characters. Over one hundred
populations of this species have been examined for this study and
its identification has never caused problems even when only a limited
number of specimens was available. In table IIT are given measure-
ments of 18 of the populations examined from different geographical
locations. The only remarkable differences noted were in the position
of vulva, posterior with respect to most populations in a population
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from Canosa, Bari, Italy, and in the width of the body which was
narrower than usual in a population from Pentekeli, Hungary, and in
populations from Central Asia (Uzbekistan and Turkmenistan), al-
though the body diameter near the extremities did not differ from
the other populations.

Males and juvenile stages of X. pachtaicum have been described
by Cohn (1969) and Lamberti and Martelli (1971).

Comments on the geographical distribution of X. pachtaicum

It is widely distributed throughout the Mediterranean Basin and
in Central Asia. It has also been collected from California and Switzer-
land (Lamberti and Siddiqi, 1977), England (Flegg, 1968), and South
Africa (Heyns, 1977).

XIPHINEMA BREVICOLLE Lordello et Da Costa, 1961 (Fig. 2 A-C;
Table IV).
syn. X. americanum apud Carvalho, 1955 and 1962 (Heyns, 1974;
Luc et Dalmasso, 1975; Lamberti et Loof, 1977).
X. saopaolense Khan et Ahmad, 1975.

Although the descriptions and illustrations of X. brevicolle given
by Martelli and Lamberti (1967) and Heyns (1974) are satisfactory
we redescribe in more detail in order to point to the differences
existing with the related species. Our description is based on female
specimens collected from the rhizosphere of grapevine at Tolosva,
Hungary.

Body, when killed, coiled in an open C, cylindrical, tapering
very gradually only toward the anterior extremity and bearing glan-
dular structures in the lateral cords. Cuticle smooth, about 2 pm
thick along the body except at the extremities where it is 3 pm thick
anteriorly, just before the lip region, and 4 and 5 um thick ventrally
and dorsally respectively, immediately posterior to anus. Labial region
4-6 pm high, slightly expanded, widely arcuate on top, separated from
the rest of the body by a shallow but well evident incisure. Amphidial
pouches stirrup-shaped with slit-like aperture. Odontostyle robust,
2 pm thick near the tip and 3 pm thick just above its junction with
the typical Xiphinema odontophore. Guide sheath also typical of the
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Table III - Morphometric characters of females of various populations of X.

Population: host n L a b c ¢’ A% Odontostyle
and locality

mm wm

Rubus sp.; Modugno, 10 1.8 61 6.5 66 1.6 56 79
Bari, Italy (1.7-2.1) (56-66) (5.5-74) (59-73) (15-1.9) (51-39) (71-87)
Grapevine: Canosa, 10 2 67 6.8 74 1.6 59 77
Bari, Italy (1.7-2.1) (60-74) (6-7.8) (67-84) (1.4-1.8) (56-61) (74-85)
Cistus sp.; Manduria, 10 19 63 6.8 67 1.6 56 81
Taranto, Italy (1.7-2.1) (57-70) (5.4-82) (58-72) (1.4-1.8) (54-59) (68-87)
Host unknown; Elba 6 2 55 7.6 64 1.6 56 84
Island, Italy (1.82.2) (50-58) (6.5-8.6) (54-73) (1.5-1.8) (54-59) (78-93)
Grapevine; Crete, 10 1.8 59 6.5 63 1.6 56 84
Greece (1.6-2) (54-67) (5.3-7.3) (50-70) (1.4-2) (53-38) (81-90)
Walnut; Graziantep, 10 1.7 62 6.7 62 1.7 57 82
Turkey (1.5-1.8) (54-66) (5.99.7) (5570) (1.5-1.9) (55-60) (76-86)
Grapevine; Rorovopolje, 10 1.9 63 6.1 65 1.7 56 85
Vis Island, Jugoslavia (1.7-2.2) (57-68) (5.5-7.9) (52-79) (1.5-19) (53-59) (78-88)
Peach; Pomorie, 9 1.8 56 6.4 64 1.6 57 82
Bulgaria (1.7-2) (44-64) (5.5-8.5) (57-75) (1.3-1.8) (54-60) (78-87)
Peach; Pentekeli, 10 1.8 67 6.3 60 1.9 58 86
Hungary (1.6-1.9) (59-74) (5.7-6.9) (52-66) (1.7-2.2) (57-39) (82-90)
Citrus; Ait Melloul, 10 2 57 7 61 1.7 55 88
Morocco (1.82.2) (51-63) (5.58.2) (56-69) (1.4-2.1) (54-57) (8591)
Grapevine; Murcia, 6 1.6 54 6.8 55 1.6 54 81
Spain (14-1.7) (44-62) (6-15) (47-61) (1.3-1.9) (52-56) (70-87)
e : . 1.9 60 7 64 1.6 57 85
Fig; Antibes, France 12 (4 ¢5 4y (5169) (589) (51-85) (1.52) (53-59) (73-89)
Grapevine; Bordeaux, 9 1.7 58 7.6 57 1.6 57 86
France (1.6-1.8) (49-63) (5.29.7) (47-65) (1.5-1.8) (535-39) (8791)
Grapevine; Setubal 2 1518 3744 69 6263 1314 5660 8083
Portugal
Pear; East Malling, 3 1.7 60 58 57 1.8 58 80
England (1.6-1.8) (55-62) (5.2-6.1) (48-63) (1.7-1.9) (57-59) (79-81)
Laurus nobilis; Karschy, 3 1.9 67 6.6 68 1.6 57 82
Uzbekistan, URSS (1.8-2) (64-72) (5.9-8) (61-75) (1.5-1.7) (56-58)  (79-85)
Morus alba, Ipayi lola, 4 1.8 64 7.1 62 1.7 56 79
Turkmenistan, URSS (1.7-1.8) (58-68) (6.8-7.6) (56-68) (1.6-1.8) (55-56) (77-81)
Apple; Kfur Blum, 6 1.8 48 7.3 61 14 55 83
Israel (1.5-2) (43-54) (6.68.3) (51-68) (1.3-1.6) (54-58) (8092)
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pachtaicum.

Oral

Body diameters

Oghore” 1o puidimg  Tail J tli t guidi t base of Ibegi
’ Ting region  fing  oesophagus At Vulva  atanus DRSS
wm pm wm um pm pm pm i »m pm
46 71 28 8 8 20 26 30 17 8
(40-48)  (65-74) (23-31) (6.5-10) (7.5-8.5) (19-21)  (2329) (27-35) (1618)  (68.5)
45 70 27 9 8 20 26 30 17 7
(42-49) (66-74) (24-32) (7-11) (7.59)  (18-22)  (2427) (25-34) (1519)  (6.5-8)
45 71 28 8 8 21 26 30 17 7
(4048) (54-78) (25-33) (795) (7.59)  (1823)  (2229) (26-33) (1520)  (68.5)
47 72 31 10 8 25 33 36 19 7

(44-51)  (59-80) (27-38) (9-12) (89.5)  (21-28)  (31-35) (3438) (1722) (6-8)
47 73 29 9 9 23 29 32 18 8
(43-53) (67-77) (24-37) (7-10) (8.5-10) (2027)  (2533) (2736) (1620)  (7.59)
47 71 27 10 8 21 25 28 16 8

(42-50) (66-78) (25-32) (8-11.5) (7.59)  (19-27)  (24-27) (25-32) (1417) (79)
46 76 29 9 9 21 26 30 17 7
(43-49)  (63-82) (2535) (8-10.5) (859)  (2023)  (2528) (2933) (1617)  (7-8)
48 72 28 10 8 23 29 32 18 8
(40-52) (58-78) (24-34) (6-12) (8-10) (20-26)  (25-34) (28-38) (15-20)  (6-10)
46 78 30 9 8.5 21 24 27 16 8
(4348) (73-80) (26-34) (6.5-11) (8-9) (20-23)  (2225) (24-29) (14-18)  (6.5-8.5)
46 74 33 9 8 23 30 35 20 7.5
(4449) (69-718) (30-35) (6.5-10) (8-8.5)  (20-28)  (26-35) (3241) (16-25)  (6.59.5)
47 64 29 9 8 21 27 30 18 8
(44-52) (51-71) (27-33) (8.5-10.5) (7.59)  (19-26)  (22-35) (25-36) (15-21) (79)
45 70 29 11 8 21 28 31 18 8
(37-48)  (59-74) (25-38) (8-12) (89.5)  (19-25)  (24-32) (2538) (1621)  (5.5-10)
44 72 30 10 9 22 27 30 18 9
(41-48)  (56-85) (27-34) (8-10.5) (859)  (20-23)  (2629) (27-34) (17-19)  (8-10)
44-47 56-59 2529 910 89 25-26 33-38 40-41 2122 9
45 71 30 9 8 20 24 29 17 7
(45-46) (71-72) (29-32) (895) (89 (20-21y  (23-25) (28-30) (16.5-17) (6.5-8)
47 73 29 10 8 21 26 29 18 8
(46-48)  (71-74) (26-30) (8-11) (&9 (20-22)  (2528) (27-31) (1718) (79
46 69 29 11 8 21 26 28 17 9
(4547)  (64-72) (29-31) (9-12) (8-9) (20-23)  (2526) (27-30) (16-19)  (7-11)
48 63 29 11 .
(44-52)  (53-72) (2735) (8-12) Specimens flattened

— 61 —



Fig. 2 - Anterior and posterior regions of females of X. brevicolle (A, B and C); of X. opisthohysterum
(D and E); of X. rivesi (F and G); and of X. guirani (H-J).



Table IV - Morphometric characters of females of three populations of X.

brevicolle.
Populations: host and locality ljruorigg‘x;z, Cze{:/lilg?éﬁ;z;\kia E)%?lri;t?ésvia;l?;:
Grapevine Grapevine Straowufjté'rry
n 10 4 14
L mm 2.1 (22.2) 2.1 (2:2.3) 24 (222.6)
a 44 (39-49) 57 (56-58) 52 (34-60)
b 72 (64-8.2) 6.4 (6.1-6.9) 7 (6.4-8.3)
C 78 (69-94) 85 (78-94) 86 (79-112)
c’ 0.9 (0.81) 0.9 (0.8-1) 0.8 (0.9-1.1)
V 50 (49-52) 52 (51-53) 51 (49-52)
Odontostyle pm 93 (9197) 93 (90-96) 93 (86-100)
Odontophore yum 57 (54-62) 53 (51-54) 55 (51-73)
Oral aperture to guiding ring pm 80 (77-83) 75 (714-76) 72 (64-717)
Tail pm 27 (25-30) 24 (22-27) 28 (21-32)
J pm 8 (6-10) 9 (8-11) 11 (8-13)
Body diam at lip region pm 13 (12-14) 12 (12-13) 13 (12-14)
Body diam at guiding ring pm 30 (28-32) 28 (28-29) 32 (28-43)
Body diam at base of oesophagus pm 38 (36-41) 34 (31-36) 42 (31-52)
Body diam at vulva pm 47 (44-51) 37 (34-40) 49 (40-68)
Body diam at anus pm 29 (28-31) 26 (24-27) 31 (2740)
Body diam at beginning of J pm 15 (13-18) 16 (15-17) 17 (15-21)

genus with the basal ring about 5-8 um distant from the anterior one.
Oesophagus dorylaimoid with posterior enlarged part occupying
between 1/3 and 1/4 of its total length. The muscular oesophageal
bulb, measuring 80-90 pm long and 20-25 pm wide, shows clearly only
one nucleus, situated anteriorly in the dorsal position. Oesophagus
intestinal valve flattened, of indefinite shape. Vulva almost equatorial
with lips not raised, in line with the axis of the body. The vagina
occupying 1/3 of corresponding body diameter; gonads opposed,
reflexed without spermatheca or « Z » differentiation evident. Prerec-
tum distinct, 100-120 ym long; rectum as long as 1/2 of the body
diameter at anus. Tail short conical with rounded terminus. On the
tail there are two lateral pores.

This and the other two central European populations of X. bre-
vicolle (Tab. IV) do not differ morphometrically from the type
population from Brazil and from Mediterranean population reported
by Martelli and Lamberti (1967). Males of X. brevicolle have been
described by Cohn (1969), Heyns (1974) and Bajaj and Jairajpuri (1978).
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Amended differential diagnosis

Xiphinema brevicolle is similar to X. americanum, X. pachtaicum
and X. opisthohysterum. It differs from X. americanum in having the
lip region separated from the rest of the body by an incisure (a de-
pression in X. americanum), a larger and more robust body (c = 78-86
viz. 49-60), a longer odontostyle (93 viz. 67-80 pm) and a shorter tail
and a lower ¢’ (0.8-1.1 viz. 1.5-2); from X. pachtaicum because of its
less expanded lip region, much more robust body (a = 40-60 viz. 54-70),
longer odontostyle (93 viz. 79-85 pm), anterior position of vulva (50-53
viz. 56-60%), and a less pointed tail. It also differs from X. opisthohy-
sterum in having less expanded lip region, shorter odontostyle (93 viz.
62-73 pm), higher ¢ value (78-86 viz. 46-74), anterior vulva (50-53 viz.
56-61), and broader and less pointed tail.

Comments on the geographical distribution of X. brevicolle

Although it is a widespread species, found under different envi-
ronmental situations, X. brevicolle seems to be less common than
previously thought. It is certainly present in South America, Central
and Southern Europe and Israel. The reports of Jairajpuri and Siddiqi
(1963) from India and Heyns (1974) from South Africa need confir-
mation. The first authors do not give any measurements of their
specimens. Heyns was probably handling a mixture of two species,
namely X. brevicolle and what is herein described as X. diffusum
n. sp., since the deviations of some characters (lengths of body and
odontostyle) are too wide to be considered intraspecific and the illus-
trations of the anterior extremity of the body resemble X. diffusum
rather than X. brevicolle. Finally, it seems from the male description
of Bajaj and Jairajpuri (1978) that in India they are dealing with the
true X. brevicolle although the illustration of the labial region is not
typical of the species.

XIPHINEMA OPISTHOHYSTERUM Siddiqi, 1961 (Fig. 2D and E).
This description is based on 2 paratype females collected by
M. R. Siddigi at Aligarh, Northern India, from around the roots of

Aegle marmelos Correa. L = 1.8-1.85 mm; a = 56-63; b =747.5;
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¢ = 50-62; ¢’ = 1.92; V = 56-59; odontostyle = 64-68 pm; odontophore
= 38-34 pm; oral aperture to guiding ring = 48-51 pm; tail = 30-36
um; J = 6-7 pm; body diameter at lip region = 9 pym; body diameter
at guiding ring = 17 pm; body -diameter at base of oesophagus
= 2425 pm; body diameter at vulva = 28-33 um; body diameter at
anus = 16 pm; body diameter at beginning of J = 6-7.5 pm.

Body, when killed, coiled in single spiral; tapering very gradually
toward the extremities. Cuticle smooth and thin, 1-1.5 um thick along
the body, except at the extremities where it is 1.5-2 pm thick just
behind the lip region, and 2 pm both ventrally and dorsally imme-
diately posterior to anus. Labial region well expanded, of elliptical
shape, separated from the rest of the body by a narrow depression;
amphidial pouches stirrup-shaped with slit-like aperture. Odontostyle
delicate, about 1 pm diameter with very weakly sclerotized odonto-
phore; guide sheath typical of the genus with the basal ring 3-4 pm
distant from the anterior one. Oesophagus dorylaimoid with posterior
enlarged part occupying 1/4 of the total length. The muscular oesopha-
geal bulb, measures 60 X 10-13 pm and contains three nuclei.
Oesophageal intestinal valve inconspicuous. Vulva slightly posterior
with respect to the centre of the body, with lips not raised. The
vagina occupies 1/2 of corresponding body diameter; gonads opposed
reflexed, without any particular feature. Prerectum indistinct, 30-35 pm
long; rectum as long as the body diameter at anus. Tail conical,
elongated with almost pointed terminus. On the tail there are two
caudal pores.

One male of X. opisthohysterum has recently been described by
Bajaj and Jairajpuri (1978).

Amended differential diagnosis

Xiphinema opisthohysterum differs from X. americanum in having
a much more expanded labial region, a posterior vulva and a more
elongated tail; from X. pachtaicum because of its shorter odontostyle
and jalin portion of the tail and its more elongated tail; and from
X. brevicolle in its more slender body, posteriorly located vulva,
shorter odontostyle and higher ¢’ value.

To our knowledge, North India is the only place where X. opi-
sthohysterum has been found.
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XIPHINEMA VARIABILE Heyns, 1966

In table V are given the measurements of specimens of X. varia-
bile collected by G. C. Martin in Northern (now Zambia) and Southern
Rhodesia (now Rhodesia). These morphometrics fit well with those
of populations described by Heyns (1966), although no males were
present in the Rhodesian populations.

Table V - Morphometric characters of females of two populations of X. variabile.

. North Rhodesia South Rhodesia

tocaty and ot ZNow Zambia), | (o Kiodesa
n 3 4
L mm 23 (2.2-24) 2.2 (2.1-2.3)
a 85 (83-88) 78 (71-84)
b 8.6 (8.29.2) 8 (7.5-9.5)
c 49 (44-55) 52 (46-58)
c 2.7 (2.4-2.9) 2 (1.924)
Vv 51 (49-53) 53 (52-54)
Odontostyle pm 63 (62-65) 68 (67-70)
Odontophore pm 44 (42-46) 41 (39-44)
Oral aperture to guiding ring pm 58 (56-60) 56 (52-58)
Tail pm 47 (40-51) 41 (37-45)
J pm 8 (69) 9 (7.5:9.5)
Body diam at lip region pm 9 (9-9.5) 9.5 (9-9.5)
Body diam at guiding ring pm 19 (18-20) 20 (19-20)
Body diam at base of oesophagus pm 24 (23-26) 25 (23-26)
Body diam at vulva pm 27 (25-28) 28 (24-32)
Body diam at anus pm 17 (16-18) 20 (19-20.3)
Body diam at beginning of J pm 7 (6.5-1.5) 8 (7-9)

Amended differential diagnosis

Xiphinema variabile resembles two other species in the genus:
X. italiae Meyl, 1953, and X. opisthohysterum. 1t differs from the first
in the shorter odontostyle (60-70 viz. over 85 um of the X. italiae) and
posterior vulva (51 viz. 43-49), and from the second in the anterior
position of the vulva (51 viz. 56-59) and the longer body and tail.
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XIPHINEMA RIVESI Dalmasso, 1969 (Fig. 2 F and G, Table VI).

This description is based on specimens collected at Eureka, Kansas,
from walnut, oak and hackberry soil.

Body, assuming the posture of a single splral when killed, cylin-
drical, tapering very gradually toward the extremities and more
abruptly in the proximity of the tail tip and of the lip region. Cuticle
smooth, 2 pm thick along body, more thickened at the posterior
extremity with maximum width of 5-6 pm dorsally on tail. Glandular
structures 8-10 pm apart are present in the lateral cords. Labial
region rounded, continuous with the rest of the body. Amphidial
pouches stirrup-shaped with slit-like aperture. Odontophore narrow,
1.5-2 ym diameter, inserted in an inconspicuous odontophore. Guide
sheath very short with the two guide rings only 3-6 pm apart. The
basal bulb of the oesophagus occupies 1/4 of the total oesophageal
length and measures 70-80 pm long and 16-20 pm wide; two or three

Table VI - Morphometric characters of females of two populations of X. rivesi.

g Usa, Kan§as, USA, Nebraska,

10(51%1’:; 12tnlg ntslbst Wal}rlnf.lclfll,:{aj l:'yand Vicctg{ Eﬁ névpg érzjgs;
n 8 3
L mm 1.7 (1.6-1.9) 1.9 (1.9-2)
a 41 (3744) 45 (41-50)
b 6.4 (6.1-6.9) 6.6 (6.5-6.9)
c 51 (4857) 59 (58-61)
c’ 1.4 (1.2-1.6) 13
\% 52 (50-53) 52
Odontostyle pm 84 (80-92) 85 (83-90)
Odontophore pm 51 (48-55) 48 (44-50)
Oral aperture to guiding ring pm 74 (70-78) 74 (73-77)
Tail pm 34 (32-36) 33
J pm 7 (6-8) 6.5 (6-7.5)
Body diam at lip region pm 10 (9.5-10) 10
Body diam at guiding ring pm 28 (27-31) 27 (26-27)
Body diam at base of oesophagus pm 37 (30-40) 37 (34-39)
Body diam at vulva pm 42 (3747) 43 (3946)
Body diam at anus pm 25 (22-26) 24 (23-25)
Body diam at beginning of J pm 11 (9.5-11.5) 12 (11-14)
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nuclei are evident. Oesophagus-intestinal valve large, heart-shaped.
Vulva about equatorial, vagina occupying 1/2 of corresponding body
diameter. Gonads opposed, reflexed, with short uteri almost or as
long as body width at vulva, and without spermatheca or any « Z »
differentiation. The distal end of ovary returns almost to the vulva
level. Prerectum 100-120 pm long; rectum as long as 2/3 of the body
diameter at anus. Tail conoid, dorsally convex with rounded end.
Two caudal pores have been observed.

American (Kansas) populations of X. rivesi, and furter specimens
found at Victoria Springs, Nebraska, differ from the types only in
the shorter odontostyle (80-90 viz. 90-101 pm) (Dalmasso, 1969). These,
to our knowledge, are the first extra-European records for X. rivesi
which previously has been reported only from France (Dalmasso, 1969)
and Spain (Arias and Navacerrada, 1973).

Amended differential diagnosis

Xiphinema rivesi is another species which might fall within
X. americanum sensu lato, but clearly differs from all the related
species in having a lip region continuous with the rest of the body.

XIPHINEMA INAEQUALE (Khan et Ahmad, 1975) Khan et Ahmad,
1977 (Fig. 5G and H).
syn. X. neoamericanum Khan et Ahmad, 1975.

It was described in 1975 as X. neoamericanum n. sp. by Khan
et Ahmad, unaware that a species had been described under the same
name in 1973 by Saxena et al. Later the authors renamed the species
X. inaequale (1977). Luc and Dalmasso (1975) considered this species
invalid and that the specimens described by Khan et Ahmad belong
to X. americanum sensu lato. Lamberti et Loof (1977) examined a
paratype specimen of X. inaequale and suggested that it could be
identical with X. brevicolle.

Having studied numerous populations of X. brevicolle and re-
examined the paratype female of X. inaequale, we believe that there
is no relation at all between the two species and therefore propose
to revert to X. inaequale as a valid species.
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Amended differential diagnosis

Xiphinema inaequale is similar to X. americanum, X. rivesi and
X. neoamericanum Saxena, Chhabra and Joshi, 1973. It differs from
X. americanum in the continuous lip region, longer odontostyle and
posterior basal guiding ring; from X. rivesi because of the shorter
odontophore, and more pointed tail; and from X. neoamericanum in
the shorter odontostyle and much higher ¢ value.

XIPHINEMA GUIRANI Luc et Williams, 1978 (Fig. 2 H-T).

According to the original description this species does not fall
within the X. americanum group. However, a population provided by
M. Luc and collected in the rhizosphere of vanilla plants at Antalaha,
in Madagascar, a locality where a population reported by Luc and
Williams (1978) was also collected, was found to have exactly the
same biometrical characters of X. guirani, with the exception of a
shorter body and a more pointed tail, similar to that of X. brevicolle
(Fig. 2C). We consider these to be intraspecific variations within
X. guirani. The morphometrical characters of our population of X.
guiraniare (n = 11 @ 2): L = 1.9(1.6-2) mm; a = 46 (41-51); b = 5.9
(5-6.5); ¢ = 87 (67-106); ¢’ = 0.8 (0.7-0.9); V = 54 (52-58); odontostyle
= 106 (92-112) ym; odontophore = 55 (52-56) ym; oral aperture to
guiding ring = 86 (73-90) pm; tail = 22 (18-27) pm; J = 9.5 (8-10.5) um;
body diam. at lip region = 11 (10-12) pm; body diam. at guiding ring
= 30 (27-32) yum; body diam. at base of oesophagus = 36 (33-41) pm;
body diam. at vulva = 40 (35-48) pm; body diam. at anus = 26 (23-31)
um; body diam. at beginning of J = 17 (14-19) pm.

Amended differential diagnosis

Xiphinema guirani is similar to X. brevicolle, X. arcum Khan,
1964 and X. macrostylum Esser, 1966. It differs from X. brevicolle in
the less expanded and lower lip region, posterior vulva and longer
odontostyle; from X. arcum because of its posterior vulva; and from
X. macrostylum in the posterior vulva and shorter odontostyle.
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XIPHINEMA OXYCAUDATUM n. sp. (Fig. 3 A and B).

Paratypes (3 females): L =16 (1.5-1.7) mm; a = 47 (45-51);
b = 55 (5.1-5.9); ¢ = 51 (48-54); ¢’ = 1.6 (1.3-1.7); V = 52.5 (51-54);
odontostyle = 82 (78-84) um; odontophore = 45 (43-46) um; oral aper-
ture to guiding ring = 71 (66-75) pm; tail = 33 (27-35) pm; J =9
(7.5-11) pm; body diam. at lip region = 10 (9-10) pm; body diam. at
guiding ring = 24 (22-26) pm; body diam. at base of oesophagus = 31
(30-34) pm; body diam. at vulva = 34 (32-37) pm; body diam. at anus
= 20 (19-21) pm; body diam. at beginning of J = 9 (7-10) pm.

Holotype female: L = 1.6 mm; a = 51; b = 5.8; ¢ = 57; ¢’ = 1.4;
V = 52.5; odontostyle = 85 pm; odontophore = 45 ym; oral aperture
to guiding ring = 75 pm; tail = 29 pm; J = 10 pm; body diam. at lip
region = 10 pm; body diam. at guiding ring = 25 pm; body diam. at
base of oesophagus = 30 pm; body diam. at vulva = 32 yum; body diam.
at anus = 20 um; body diam. at beginning of J = 10 pym.

Description

Body ventrally arcuate, when killed, tapering very gradually
toward the extremities and bearing glandular structures in the lateral
cords. Cuticle very finely striated, 1.5 um thick along the body except
at the posterior extremity where it is 4-5 um thick both dorsally and
ventrally, immediately posterior to anus. Labial region widely rounded
separated by a constriction from the rest of the body. Amphidial
pouches stirrup-shaped, with slit-like aperture. Odontostyle robust,
2 pm thick along its length. Odontophore and guiding sheath typical
of the genus, the basal ring is 12 um distant from the anterior one.
The oesophageal basal bulb occupies 1/4 of the oesophagus total
length. Muscular bulb 60 pm long and 15 pm wide with only a single
nucleus evident, situated ventrally in the anterior position. Oesophagus-
intestinal valve large, heart-shaped. Vulva equatorial and vagina occupy-
ing almost 1/3 of the corresponding body diameter. Gonads opposed,
reflexed without any clear « Z » differentiation. Prerectum over 200 pm
long, and rectum a little longer than body diameter at anus. Tail,
elongated, conoid, dorsally convex with pointed terminus, bearing two
caudal pores.

70 —



20 ym

Fig. 3 - Anterior and posterior regions of females of X. oxycaudatum n. sp.
(A and B); of X. diffusum n. sp. (C-E); of X. tenuicutis n. sp. (F-H); and of

X. laevistriatum n. sp. (I and J).
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Male: not found.

Type material (provided by M. Luc): holotype and one paratype
females in the collection of the Laboratorio di Nematologia Agraria
del Consiglio Nazionale delle Ricerche, Bari, Italy, 2 paratype females,
Laboratoire des Vers, Muséum National d’Histoire Naturelle, Paris,
France.

Type habitat and locality: rhizosphere of oil palm, Elaeis guineen-
sis Jacq. at Koko, Thadan, Nigeria.

Differential diagnosis

Xiphinema oxycaudatum n. sp. is similar to X. americanum, X.
variabile, X. lambertii Bajaj et Jairajpuri, 1976, and X. neoelongatum
Bajaj and Jairajpuri, 1976. It differs from X. americanum in having
a more expanded lip region, more pointed tail, longer odontostyle and
lower ¢’ value; from X. variabile because of the longer odontostyle
and shorter tail; from X. lambertii because of the more rounded lip
region, lower value of ¢’ and longer odontostyle; and from X. neoelon-
gatum because of the more rounded lip region, less pointed tail,
anterior vulva and shorter odontostyle.

XIPHINEMA DIFFUSUM n. sp. (Fig. 3 C-E; Table VII).

Holotype female: 1. =18 mm; a =46, b =67; ¢ =67; ¢’ = 1;
V = 49; odontostyle = 88 pm; odontophore = 46 pwm; oral aperture to
guiding ring = 64 pm; tail = 27 um; J = 14 pm; body diam. at lip
region = 12 ym; body diam. at guiding ring = 27 um; body diam. at
base of oesophagus = 36 pym; body diam. at vulva = 40 pm; body
diam. at anus = 27 pm; body diam. at beginning of J = 20 pm.

Description

Habitus as C when killed. Body tapering very gradually toward
the anterior extremity and more abruptly in the posterior region.
Cuticle smooth, 2 pm thick along body but more thickened at the

extremities where it is 3 um thick just behind the lip region and 6 pm



ventrally and 8 pm dorsally, immediately posterior to anus. Labial
region 4 um high, flat on top, separated from the body by a shallow
incisure. Amphidial pouches stirrup-shaped with slit-like aperture.
Odontostyle robust, 2 pm diameter along its length with odontophore
typical of the genus, although little sclerotized. Guiding sheath also
typical of the genus with the posterior ring 17 pym distant from the
anterior one. The oesophageal basal bulb occupies 1/4 of the oesopha-
gus total length and is 70 pm long and 22 ym wide. Oesophagus-intes-
tinal valve heart-shaped. Vulva in median position, vagina occupying
1/2 of the corresponding body diameter. Gonads paired, opposed and
reflexed without any « Z » differentiation. Prerectum 85 pm long; rectum
as long as body diameter at anus. Tail conoid, dorsally convex, with
rounded terminus, bearing two acaudal pores.

Male: not found.

Type material (provided by M. Luc): holotype and 7 paratype
females in the collection of the Laboratorio di Nematologia Agraria
del Consiglio Nazionale delle Ricerche, Bari, Italy; 10 paratype females,
Laboratoire des Vers, Muséum National d’Histoire Naturelle, Paris,
France.

Type habitat and locality: rhizosphere of Pelargonium sp. at Piton
St. Leu, La Reunion, Africa.

Differential diagnosis

X. diffusum n. sp. is similar to X. brevicolle and to X. oxycauda-
tum. Tt differs from the former in its smaller size, less expanded lip
region, shorter odontostyle and more rounded tail and from the latter
because of its more rounded tail and lower ¢’ value.

Comments on the geographical distribution of X. diffusum

It seems to be a widely distributed species especially on the African
Continent. Populations have been studied originating from Jamaica,
Florida, U.S.A. and Sri Lanka (Table VII). In the two populations
from Africa, and those from Sri Lanka and Jamaica, the adult indi-
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Table VII - Morphometric characters of females of wvarious populations of X.

Populations:

La Reunion,
Madagascar,

Piton St. Leu;

Nyasaland

(now Malawi),

Nyasaland

(now Malawi),

Gambia,

Cape St Mary;

peargontarsp. | Zgn B B e | S
n 10 10 6 6
L mm 1.7 (1.6-1.8) 1.7 (1.6-1.8) 1.5 (14-1.7) 1.7 (1.6-1.8)
a 47 (46-51) 37 (3241) 42 (37-45) 39 (36-41)
b 6.9 (5.3-89) 6.3 (497.1) 6.2 (5.8-6.6) 6.3 (5.8-6.7)
c 72 (63-84) 69 (56-89) 60 (48-76) 69 (60-86)
c 0.9 (0.81.1) 09 (0.7-1.1) 1.1 (0.9-1.2) 09 (0.81.1)
\Y% 50 (47-52) 53 (51-55) 52 (50-54) 51 (49-52)
Odontostyle pm 87 (84-89) 87 (73-95) 85 (82-88) 84 (81-87)
Odontophore pm 50 (48-51) 53 (49-57) 48 (44-51) 49 (46-52)
Oral aperture to guiding ring pm 62 (60-64) 70 (65-77) 70 (69-74) 63 (60-66)
Tail pm 24 (21-28) 25 (18-29) 26 (19-33) 25 (23-29)
J pm 12 (10-14) 10 (8.5-12) 9 (6-10) 12 (11-14)
Body diam at lip region pm 11 (10-12) 12 (11-13) 11 (11-12) 12 (11.5-12)
Body diam at guiding ring pm 26 (26-27) 29 (26-37) 28 (27-30) 29 (27-30)
Body diam at base of oesophagus pm 33 (31-35) 38 (35-49) 33 (29-39) 39 (3741)
Body diam at vulva pm 36 (33-38) 45 (39-34) 37 (34-44) 43 (41-47)
Body diam at anus pm 25 (23-28) 28 (23-30) 24 (20-28) 27 (25-30)
Body diam at beginning of J pm 17 (15-20) 16 (14-18) 13 (10-15) 18 (17-20)
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diffusum #. sp.

South Africa,

Ivory Coast,

Ivory Coast,

Trans. C Sri Lanka, USA, Florida, Jamaica,
Nespr g lamen L) anidian Dimbulas” | Koy West; | Cgyman Brac:
8 4 7 5 10 10
1.8 (1.6-1.9) 1.7 (1.6-1.8) 1.5 (1.4-1.7) 15 (14-1.6) 1.7 (1.6-1.8) 1.5 (1.3-1.7)
34 (30-38) 42 (37-46) 45 (43-48) 36 (32-38) 45 (41-57) 43 (40-45)
5.7 (42-15) 6.4 (5.51.1) 6.3 (5.8-6.6) 6.2 (54-12) 5.8 (4.9-6.2) 5.8 (5.1-6.6)
75 (52-89) 67 (57-17) 65 (58-77) 58 (49-70) 74 (69-80) 60 (53-69)
0.8 (0.7-0.9) 0.9 (0.8-0.9) 1 (0.8-1.1) 1 (09-1.1) 0.9 (0.8-1) 1.1 (1-1.1)
52 (49-55) 53 (52-55) 51 (49-53) 51 (49-53) 53 (41-54) 54 (52-57)
87 (84-91) 84 (81-89) 83 (81-85) 83 (77-87) 87 (8391) 87 (71-99)
56 (50-76) 51 (49-53) 47 (44-51) 49 (44-51) 45 (39-48) 49 (43-66)
76 (62-95) 71 (65-74) 69 (67-12) 77 (73-83) 68 (61-74) 76 (70-88)
24 (20-32) 26 (22-29) 24 (21-26) 26 (22-30) 23 (21-24) 24 (21-27)
11 (9-13) 11 (9-13) 10 (8-12) 9 (89.5) 6 (58.5) 6 (5-7)

12 (11.5-12) 12 (11-13) 12 (11-13) 11 (10-11) 10 (9.5-10)
Specimens

29 (28-30) 27 (26-28) 31 (29-34) 26 (23-29) 25 (23-28)
flattened 34 (33-36) 31 (29-32) 35 (32-38) 34 (28-39) 29 (26-31)

41 (39-46) 35 (31-37) 42 (38-44) 38 (29-41) 34 (31-38)

29 (26-31) 24 (22-27) 25 (23-29) 24 (22-26) 22 (20-25)

17 (16-19) 15 (13-20) 14 (13-20) 13 (12-17) 10 (8-14)
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viduals are smaller and the tail shape differs (Fig. 3 E) with respect
to the type specimens.

XIPHINEMA INCOGNITUM n. sp. (Fig. 4; Table VIII).
Syn. Xiphinema americanum apud Southey, 1973.

Holotype female: L = 1.8 mm; a = 46; b = 6.3; ¢ = 60; ¢’ = 1.1;
V = 49; odontostyle = 83 um; odontophore = 49 um; oral aperture
to guiding ring = 68 pm; tail = 30 um; J = 9 pm; body diam. at lip
region = 11 pm; body diam. at guiding ring = 25 pm; body diam. at
base of oesophagus = 36 yum; body diam. at vulva = 40 pm; body
diam. at anus = 28 pum; body diam. at beginning of J = 19 pm.

Allotype male: 1. = 1.6 mm; a = 47; b = 5.7, ¢ = 63; ¢’ = 1;
odontostyle = 86 pm; odontophore = 32 pm; oral aperture to guiding
ring = 68 um; spicules = 51 pm; tail = 26 um; J = 8 pm; body diam.
at lip region = 11.5 pm; body diam. at guiding ring = 28 pm; body
diam. at base of oesophagus = 33 um; body diam. at middle body = 35
pm; body diam. at anus = 26 pm; body diam. at beginning of J = 13
pm.

Description

Habitus an open spiral when killed. Body tapers very gradually
toward the extremities. Cuticle very finely striated, 2-3 pm thick along
body, but thicker at the posterior extremity where it is 4 pm thick
ventrally and 6 pm dorsally, just behind the anus. Labial region
hemielliptical, 5 um high, very slightly expanded, separated from rest
of the body by a shallow depression. Amphidial pouches stirrup-shaped
with slit-like aperture. Odontostyle robust, 2 um thick along its length,
with odontophore typical of the genus. Only the posterior ring of the
guiding sheath is clearly visible. The oesophagus basal bulb occupies
about 1/4 of the total length of the oesophagus and is 67 um long
and 16 pm wide. Oesophagus-intestinal valve hemispherical. Vulva in
median position with vagina occupying 1/3 of the corresponding body
diameter. Gonads paired, opposed and reflexed, without any «Z »
differentiation visible. Prerectum indistinct, 29 pm long, rectum as
long as 1/2 of body diameter at anus. Tail conoid slightly elongated,
dorsally convex, bearing two caudal pores.
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Fig. 4 - X. incognitum n. sp.: A, B and D, anterior and posterior regions
of female; C, vulvar region; E, F and G, tails of II, TII and IV juvenile stages
respectively; H, posterior region of male.
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Table VIII - Morphometric characters of paratypes of X. incognitum n. sp.

Stages Q Lz ~ Ls Ly

n 20 10 1 10
L mm 19 (1.7:2.1) 1(081.1) 12 15 (1.5-1.6)
a 45 (41-49) 37 (3344) 44 42 (39-47)
b 6.3 (5.279) 4.6 (435.1) 54 58 (5264)
c 62 (47-75) 35 (2543) 36 49 (45-55)
c 1.1 (0.9-1.3) 17 (1419) 1.8 13 (1.1-14)
A% 51 (48-53) — — —
Odontostyle pm 87 (82-93) 54 (45-59) 65 69 (64-72)
Odontophore pm 52 (46-56) 37 (3341) 43 44 (4048)
Replacement odontostyle pm — 65 (55-70) 73 85 (81-89)
Oral aperture to guiding ring pm 72 (67-18) 45 (34-58) 55 59 (54-70)
Tail pm 30 (25-38) 29 (25-33) 35 31 (28-33)
J pm 10 (8.5-12.5) 7 (58) 5.5 10 (9-14)
Body diam at lip region pm 12 (11-13) 9 (8.59.5) 10 10 (10-11)
Body diam at guiding ring pm 28 (26-31) 20 (17-22) 23 24 (23-26)
Body diam at base of oesophagus

pm 37 (34-42) 26 (22-28) 217 33 (30-36)
Body diam at vulva or middle

body pm 42 (36-45) 30 (23-31) 28 36 (32-38)
Body diam at anus pm 28 (24-33) 17 (1520) 20 25 (23-26)

Body diam at beginning of J pm 15 (12-18) 8 (659) 175 12 (11-14)

Male: the only male found is smaller than the female and has
a body widely arcuate, coiled at the posterior extremity. The adanal
pair of supplements is 5 pm anteriad to anus and is preceded by
9 ventromedian supplements.

Juveniles: the II, III and IV larval stages are morphologically
similar to adult females, differing mainly in the smaller body, shorter
odontostyle and longer tail. The 1st juvenile stage has not been found.

Type material (provided by J. F. Southey): holotype, allotvpe, 12
paratype females and juveniles in the collection of the Laboratorio
di Nematologia Agraria del Consiglio Nazionale delle Ricerche, Bari
Ttaly; 3 paratype females and 3 juveniles, Nematology Department,
Rothamsted Experimental Station, Harpenden, Herts, England; 3 pa-
ratype females, Plant Nematology Laboratory Collection, United States
Department of Agriculture, Beltsville, Maryland, U.S.A.; and 2 paratype
females, Laboratoire des Vers, Muséum National d’Histoire Naturelle,
Paris, France.
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Type habitat and locality

Unknown. The specimens were provided by J.F. Southey, Plant
Pathology Laboratory, Harpenden, Herts, England, who has found
them associated with various bonsai trees imported from Japan.

Differential diagnosis

Xiphinema incognitum n. sp. has many similarities to X. diffusum
from which differs in having a finely striated cuticle (smooth in X.
diffusum) a less expanded lip region and a more elongated tail.

XIPHINEMA LAEVISTRIATUM sp. n. (Fig. 31 and J).

Paratypes (6 females): L = 1.6 (1.4-1.8) mm; a = 49 (43-56); b =7
(5.9-8.5); ¢ = 49 (45-56); ¢’ = 1.5 (1.4-1.6); V = 51 (47-53); odontostyle
= 79 (76-84) um; odontophore = 41 (35-45) um; oral aperture to guid-
ing ring = 57 (54-61) ym; tail = 34 (2936); pm; J = 12 (11-13) pm;
body diam. at lip region = 10 (9-11) um; body diam. at guiding ring
= 25 (24-28) pm; body diam. at base of oesophagus = 32 (29-34) um;
body diam. at vulva = 34 (31-40) um; body diam. at anus = 22 (20-24)
um; body diam. at beginning of J = 11 (10.5-11.5) pm.

Holotype female: L =17 mm; a=>50; b=6; ¢c=51; ¢’ =1.5;
V = 53; odontostyle = 79 pm; odontophore = 44 pm; oral aperture
to guiding ring = 57 pm; tail = 33 pm; J = 12 pm; body diam. at lip
region = 11.5 pm; body diam. at guiding ring = 25 pm; body diam.
at base of oesophagus = 31 pm; body diam. at vulva = 33 pm; body
diam. at anus = 22 pm; body diam. at beginning of J = 12 pm.

Description

Habitus a single spiral or closed C when killed. Body tapers
gradually toward the extremities. Cuticle very finely striated, 2 pm
thick along body but thicker, 4 pm ventrally and 5 pm dorsally, just
behind the anus. Labial region 3-4 pm high; continuous with the rest
of the body. Amphidial pouches stirrup-shaped with slit-like aperture.
Odontostyle robust, 2 pm diameter along its length; odontophore little
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sclerotized. Guiding sheath typical of the genus with the two rings
17 pm apart. The oesophagus basal bulb is 1/3 to 1/4 of the oesophagus
total length and measures 65 pm long and 20 pm wide. Oesophagus
intestinal valve triangular. Vulva in median position occupying 1/2
of the corresponding body diameter. Gonads paired, opposed and
reflexed without any special « Z » structure. Prerectum indistinct about
20 pm long; rectum as long as 2/3 of body diameter at anus. Tail
conoid, elongated, dorsally convex and slightly concave ventrally,
bearing two caudal pores.

Male: not found.

Type material (provided by A. C. Tarjan): holotype and 3 paratype
females in the collection of the Laboratorio di Nematologia Agraria
del Consiglio Nazionale delle Ricerche, Bari, Ttaly; 3 paratype females,
Department of Entomology and Nematology Collection, University of
Florida, Gainesville, Florida, U.S.A.

Type habitat and locality

Around citrus and weed roots at Indian Town, Florida, U.S.A.

Differential diagnosis

Xiphinema laevistriatum n. sp. resembles to X. americanum and
X. rivesi. However, it differs from the former in having the lip region
continuous with the rest of the body, longer odontostyle and lower
¢’ value and from X. rivesi because of its anteriorly situated guiding
sheath, more elongated tail and longer J.

XIPHINEMA TENUICUTIS n. sp. (Fig. 3 F-H).

Paratypes (5 females): L =18 (1.6-19) mm; a = 46 (40-53);
b =73 (68); ¢ = 61 (58-65); ¢’ =15 (1.4-1.7); V = 51 (47-52); odon-
tostyle = 76 (73-80) pum; odontophore = 45 (38-46) pum; oral aperture
to guiding ring = 60 (55-64) pm; tail = 29 (26-32) pm; J = 8 (6.5-10)
um; body diam. at lip region = 9 (9-10) pm; body diam. at guiding
ring = 23 (22-27) pm; body diam. at base of oesophagus = 33 (31-35)
pm; body diam. at vulva = 38 (33-42) um; body diam. at anus = 22
(18-29) ym; body diam. at beginning of J = 8 (79) pm.



Holotype female: L =18 mm; a=53; b=7; ¢ =56; ¢’ = 1.6
V = 51; odontostyle =80 pum; odontophore = 48 um; oral aperture to
guiding ring = 64 pm; tail = 31 pm; J = 7 pm; body diam. at lip region
= 9 pm; body diam. at guiding ring = 24 um; body diam. at base of
oesophagus = 31 um; body diam. at vulva = 33 pm; body diam. at
anus = 19 yum; body diam. at beginning of J = 6.5 pm.

Description

Habitus a single spiral or closed C when killed. Body tapers
gradually toward the extremities. Cuticle finely striated and unusually
thin, less than 1 pum thick along body except at the posterior extremity,
just behind the anus, where both dorsally and ventrally it is 3 pm
thick. Labial region 4 pm high separated by a slight depression from
the rest of the body. Amphidial pouches stirrup-shaped with slit-like
aperture. Odontostyle 1-1.5 um diameter along its length and odonto-
phore little sclerotized. Guiding sheath with only the basal ring clearly
visible. The oesophagus basal bulb occupies 1/4 of the oesophagus
total length and is 72 pm long and 14 pm wide. Oesophagus-intestinal
valve of indefinite shape. Vulva in median position and vagina occupy-
ing 1/3 of the corresponding diameter. Gonads paired, the posterior
one projecting anteriorly beyond the vagina (as observed in holotype
and two paratypes, regularly opposed and reflexed in three paratypes).
No «Z » differentiation evident. Prerectum 75 pm long; rectum as
long as 3/4 of the body diameter at anus. Tail elongated conoid with
pointed tip, bearing two caudal pores.

Male: not found.

Type material (provided by A. C. Tarjan): holotype and 2 paratype
females in the collection of the Laboratorio di Nematologia Agraria
del Consiglio Nazionale delle Ricerche, Bari, Italy; 3 paratype females,
Department of Entomology and Nematology Collection, University of
Florida, Gainesville, Florida, U.S.A.

Type habitat and locality

Meadow at Oliver Springs, Tennessee, U.S.A.
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Differential diagnosis

We consider that the thin cuticle of X. fenuicutis n. sp. makes
it unique within the genus. However, it resembles X. americanum
and X. laevistriatum, differing from the former in the longer odon-
tostyle and lower ¢’ value and from the latter because of its set off
lip region and more elongated, with shorter J, tail.

XIPHINEMA LUCT n. sp. (Fig. 5D, I and J).

Paratypes (7 females): L = 1.8 (1.7-1.9) mm; a = 51 (47-60); b = 7
(5-8.8.); ¢ = 65(54-81); ¢’ = 1.2(1-1.4); V = 51 (49-52); odontostyle = 95
(93-99) wm; odontophore = 50 (47-53) pm; oral aperture to guiding
ring = 76 (68-85) pum; tail = 28 (23-34) pm; J = 8.5 (7-9.5) pm; body
diam. at lip region = 10.5 (10-11) pm; body diam. at guiding ring = 26
(24-29) pm; body diam. at base of oesophagus = 34 (30-38) um; body
diam. at vulva = 35 (31-40) pm; body diam. at anus = 24 (22-27) um;
body diam. at beginning of J = 14 (12-15) pm.

Holotype female: L. =19 mm; a=350; b=7;, ¢c=72; ¢ =1.1;
V = 52; odontostyle = 97 um; odontophore = 55 pm; oral aperture
to guiding ring = 77 pm; tail = 26 pm; J = 7 pm; body diam. at lip
region = 10 pm; body diam. at guiding ring = 26 pm; body diam. at
base of oesophagus = 34 pm; body diam. at vulva = 39 pm; body diam.
at anus = 25 ym; body diam. at beginning of J = 13 pm.

Description

Habitus a single spiral when killed. Body tapers gradually toward
the extremities. Cuticle finely striated, 2 pm thick along body, except
at the posterior extremity where it is 5-6 pm either ventrally or dor-
sally, just behind the anus. Labial region flat on top, 4 pum high, con-
tinuous with the rest of the body. Amphidial pouches stirrup-shaped
with slit-like aperture. Odontostyle robust, 2 pm thick along its length,
with odontophore little sclerotized. Guiding sheath typical of the genus
with the two guiding rings 7 yum apart. The oesophagus basal bulb
occupies 1/4 of the oesophagus total length and is 64 ym long and
17 pm wide; oesophagus-intestinal valve heart-shaped, of conspicuous
size; vulva in median position and vagina with heavily sclerotized
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walls (4-5 um thick) occupying 1/2 of the corresponding body diam-
eter. Gonads paired, opposed and reflexed without any « Z » structure
visible. Prerectum 138 pm long, rectum as long as body diameter at
anus. Tail short, conoid with rounded terminus, bearing three caudal
pores.

Male: not found.

Tvpe material (provided by M. Luc): holotype and 3 paratype
females in the collection of the Laboratorio di Nematologia Agraria
del Consiglio Nazionale delle Ricerche, Bari, Italy; 4 paratype females,
Laboratoire des Vers, Muséum National d’Histoire Naturelle, Paris,
France.

Type habitat and locality

Rhizosphere of celery at Diourbel, Senegal.

Differential diagnosis

Xiphinema luci n. sp. is similar to X. rivesi, X. diffusum, X. inco-
gnirum and X. inaequale. It differs from X. rivesi in having the lip
region flattened on top, higher a and ¢ values and shorter and more
rounded tail; from X. diffusum because of its continuous and less
expanded labial region, and longer odontostyle; and from X. inco-
gnitum in having a shorter odontostyle, more slender body with less
broad tail, and differently shaped and more sclerotized vaginal walls.
X. luci differs from X. inaequale in the shape of the lip region (hemi-
spherical in the latter) and tail (more pointed in X. inaequale) and
because of its less sclerotized vaginal walls.

XIPHINEMA FLORIDAE n. sp. (Fig. 5 A-C; Table IX).

Holotype female: L = 1.8 mm; a =44; b=54; ¢ =70; ¢’ = 1.2;
V = 50; odontostyle = 94 pm; odontophore = 55 pm; oral aperture to
guiding ring = 77 pm; tail = 26 pm; J =9 pm; body diam. at lip
region = 12.5 pm; body diam. at guiding ring = 29 ym; body diam. at
base of oesophagus = 35 pm; body diam. at vulva = 42 pm; body
diam. at anus = 22 pm; body diam. at beginning of J = 9 pm.
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Fig. 5 - Anterior and posterior regions of females of X. floridae n. sp.
(A-C); of X. sheri n. sp. (E and F); of X. inaequale (G and H); and of X. luci
n. sp. (I and J); D, vulvar region of X. luci n. sp.



Table IX - Morphometric characters of females of three populations of X.
floridae n. sp.

o Dopulations: Enctis; Cirte | Mertit toands | Bragter Boea,
paratypes host unknown |Monarda punctata
n 20 10 9
L mm 1.8 (1.7-1.9) 1.7 (1.5-1.8) 1.8 (1.6-1.9)
a 44 (41-48) 43 (38-48) 43 (38-47)
b 6.3 (5.6-7) 6 (5.56.7) 5.9 (5.2-6.3)
c 59 (52-67) 63 (52-70) 67 (62-77)
¢’ 13 (1.2-14) 1.1 (1-1.3) 1.1 (1-1.3)
A% 51 (49-53) 51 (48-54) 51 (49-52)
Odontostyle um 90 (86-96) 87 (82-92) 91 (88-94)
Odontophore pm 54 (50-59) 52 (47-57) 55 (53-59)
Oral aperture to guiding ring pm 74 (68-77) 74 (68-86) 76 (72-78)
Tail pm 31 (27-34) 27 (22-31) 27 (24-30)
J pm 9 (7.5-11) 7 (5.5-8) 6 (5-6)
Body diam at lip region um 13 (12.5-135) 13 (11.5-13.5)
Body diam at guiding ring pm 29 (28-31) 30 (28-34) Specimens
Body diam at base of oesophagus
pam 36 (33-38) 36 (32-44) flattened
Body diam at vulva pm 42 (37-46) 40 (3547)
Body diam at anus pm 25 (22-27) 24 (21-27)
Body diam at beginning of J pum 9 (7.5-11) 9 (812)
Description

Habitus ventrally arcuate when killed. Body tapers toward the
extremities, but more gradually in the anterior region. Cuticle smooth,
2 pm thick along body except in the post labial region where it is
3 pm thick, and in the caudal region where it is 4 pm ventrally and
5 pm dorsally immediately posterior to anus. Labial region hemiellipti-
cal, separated from the rest of the body by an incisure. Amphidial
pouches and aperture typical of the genus. Odontostyle 2 pm diameter
with well sclerotized odontophore. Guiding sheath with only the basal
ring well evident. The oesophagus basal bulb is 67 pm long and 20 pm
wide and occupies 1/4 of the oesophagus total length. Three large
nuclei are evident in the basal bulb. Oesophagus-intestinal valve in-
conspicuous, triangular. Vulva in median position, vagina occupying
1/3 of the corresponding body diameter. Gonads paired, opposed
and reflexed without any «Z » differentiation evident. Prerectum
100 pm long; rectum as long as 3/4 of the body diameter at anus.
Tail cuneiform bearing two caudal pores.

— 85 —



Male: not found.

Type material (collected by R.N. Inserra): holotype and 14 par-
atype females in the collection of the Laboratorio di Nematologia
Agraria del Consiglio Nazionale delle Ricerche, Bari, ltaly; 5 paratype
females, Laboratoire des Vers, Muséum National d’Histoire Naturelle,
Paris, France; 5 paratype females, Nematology Department, Rothamsted
Experimental Station, Harpenden, Heris, England and 5 paratype
females, Plant Nematology Laboratory Collection, United States De-
partment of Agriculture, Beltsville, Maryland, U.S.A.

Type habitat and locality

Rhizospere of citrus trees at Eustis, Florida, U.S.A.

Differential diagnosis

Xiphinema floridae n. sp. is similar to X. brevicolle and X. oxy-
caudatum. It differs from both in the different tail shape, which is
more elongated in X. oxycaudatum and wider and more rounded at
the end in X. brevicolle. 1t differs from X. brevicolle in having a
shorter body and a higher value of ¢’ and from X. oxycaudatum because
of its larger size, shorter odontostyle and lower ¢’ value.

XIPHINEMA CALIFORNICUM n. sp. (Fig. 6 A-G; Table X).

Holotype female: L =19, a=68;, b=261;, ¢c=58;, ¢ =17,
V = 51.5; odontostyle = 95 pm; odontophore = 51 pm; oral aperture
to guiding ring = 81 pm; tail = 33 pm; J = 5.5 pm; body diam. at
lip region = 10 um; body diam. at guiding ring = 22 pm; body diam.
at base of oesophagus = 27 pm; body diam. at vulva = 28 pm; body
diam. at anus = 20 pm; body diam. at beginning of J = 8 um.

Allotype male: L = 1.8 mm; a =68, b=59; c=61; ¢’ =15;
odontostyle = 89 um; odontophore = 48 um; oral aperture to guiding
ring = 78 pm; tail = 31 um; J = 5 pm; spicules = 35 um; body diam.
at lip region = 11 pm; body diam. at guiding ring = 22 pm; body
diam. at base of oesophagus = 29 pum; body diam. at middle body
= 27 pm; body diam. at anus = 21 pm; body diam. at beginning of
J =7 pm.



Fig. 6 - X. californicum n. sp.: A and B, anterior and posterior regions of
females; C, D, E and F, tails of I, II, III and IV juvenile stages respectively;
G, posterior region of male; X. intermedium n. sp.. H and I, anterior and
posterior regions of females; X. utahense n. sp.: J and K, anterior and posterior

regions of females.



Table X - Morphometric characters of three populations of X. californicum n. sp.

USA, California, Riverside; Olive trees, paratypes USA, California, Mexico,

o Eopulations: - - - - ; Béf:;@i?fdg’ 'Eerr%iﬁ‘é’
n 10 10 10 10 20 4 19
L mm 0.8 (0.7-0.9) 1(0912) 14 (1.315) 14 (1.3-1.6) 2 (1.822) 19 (1.62.1) 1.9 (1.7-2)
a 46 (43-47) 53 (46-56) 59 (54-61) 59 (57-60) 60 (52-68) 61 (53-67) 56 (44-68)
b 4 (3.346) 4.4 (448) 52 (455.7) 5.1 (44-6.6) 6.8 (558) 7 (5.5-8.9) 6.9 (5.9-7.9)
c 25 (22-28) 32 (29-33) 43 (36-49) 44 (37-51) 63 (58-76) 69 (65-72) 58 (50-67)
¢’ 27 (2232) 24 (2228) 21 (1825 19 (1.722) 1.6 (1319 1.5 (14-18) 1.7 (1.4-2.1)
\% — — — — 51 (49-35) 50 (48-52) 51 (49-53)
Odontostyle pm 48 (46-51) 59 (57-67) 74 (71-79) 76 (72-79) 90 (83-98) 82 (79-85) 86 (78-94)
Odontophore pm 31 (26-32) 37 (27-40) 42 (38-44) 42 (38-44) 48 (44-53) 47 (45-51) 48 (43-58)
Replacement odontostyle pm 59 (55-61) 79 (76-83) 91 (87-96) 93 (89-96) — — —
Oral aperture to guiding ring pm 39 (35-46) 51 (49-53) 62 (43-66) 64 (58-71) 76 (66-83) 70 (64-76) 74 (63-84)
Tail pm 31 (25-36) 33 (28-37) 34 (31-37) 31 (28-36) 31 (27-36) 31 (29-34) 33 (29-36)
J pm 6 (49) 7 (59.5) 6 (59) 6 (5-6.5) 6 (5-8.5) 7 (5.5-8) 85 (6-11)
Body diam at lip region pm 7 (7-1.5) 8 (7.5-8) 9 (8.5-9) 9 (8.59.5) 10 (10-11) 10 (9.5-10.5) 105 (9.5-11.5)
Body diam at guiding ring pm 14 (14-15) 16 (15-19) 19 (16-21) 20 (18-21) 23 (22-24) 23 (22-24) 25 (23-31)
Body diam at base of oesophagus pm 16 (14-18) 19 (17-24) 23 (22-26) 22 (21-26) 29 (26-34) 27 (26-28) 31 (26-36)
Body diam at vulva pm 17 (15-19) 23 (17-24) 24 (22-28) 23 (21-28) 33 (28-40) 31 (29-33) 34 (28-38)
Body diam at anus pm 12 (10-13) 13 (12-17) 16 (16-17.5) 16 (15-17) 19 (17-22) 20 (19-21) 20 (17-21)

Body diam at beginning of J pm 5 (3.5-6.5) 6 (5-8) 6 (5-6.5) 6 (5-6.5) 7 (5.59.5) 8.5 (7.59.5) 9 (7-11)




Description

Body slender, ventrally arcuate and more coiled at the posterior
extremity when killed; almost cylindrical, tapering more or less
abruptly only near the extremities. Cuticle smooth and thin 1-2 pm
thick along body and 3 pm thick both dorsally or ventrally, just pos-
terior to anus. Labial region 4 pm high, well expanded and clearly
separated from the rest of the body by an incisure. Amphidial pouches
and apertures typical of the genus. Odontostyle attenuated, 1 ym
diameter, with elongated and weakly sclerotized odontophore. Guiding
sheath with only the basal ring well evident. The ocsophagus basal
bulb is 70 pm long and 14 pm wide and occupies 1/4 of the oesophagus
total length. Three nuclei are evident in the basal bulb. Oesophagus-
intestinal valve inconspicuous and amorphous. Vulva in median po-
sition, vagina occupying 1/2 of the corresponding body diameter.
Gonads paired, opposed and reflexed, without any « Z » differentiation
evident. Prerectum 124 pm long; rectum as long as 3/4 of the body
diameter at anus. Tail elongated conoid, dorsally convex bearing two
caudal pores.

Male: very rare, biometrically and morphologically similar to the
female but more coiled in the posterior region. The adanal pair of
supplements, 8-14 um anteriad to anus, is preceded by a ventromedian
series of seven. The tail is slightly concave ventrally.

Juveniles: similar to adult females, but differing in size of the
body. The tail is also more elongated. Tt is difficult to distinguish
between the third and fourth stages.

Type material: holotype, allotype and 21 paratype females in the
collection of the Laboratorio di Nematologia Agraria del Consiglio
Nazionale delle Ricerche, Bari, Ttaly; 6 paratype females, Laboratoire
des Vers, Muséum National d’Histoire Naturelle, Paris, France; 6 par-
atype females, Nematology Department, Rothamsted Experimental
Station, Harpenden, Herts, England and 4 paratype females, Plant
Nematology Laboratory Collection, United States Department of Agri-
culture, Beltsville, Maryland, U.S.A.

Type habitat and locality

Rhizosphere of olive trees, Hendricks Farm, Riverside, California,
U.S.A. This species however is widespread throughout California in
association with various woody and herbaceous plants.
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Differential diagnosis

Xiphinema californicum n. sp. is similar to X. americanum, X.
pachtaicum, X. opisthohysterum, X. oxycaudatum and X. floridae. 1t
differs from X. americanum in having a much more expanded labial
region and a longer odontostyle; from X. pachtaicum because of its
anterior vulva and more elongated tail; {rom X. opisthohysterum in
having a much longer odontostyle, anterior vulva and a lower ¢’ value;
from X. oxycaudatum because of its differently shaped lip region,
longer odontostyle, higher a value and anterior vulva; and from X.
floridae in having higher a and ¢’ values and less pointed and more
elongated tail.

XIPHINEMA SHERI n. sp. (Fig. 5 E and F; Table XI).

Holotype female: 1. = 1.6 mm; a =33; b =48; ¢ =62; ¢’ =0.7;
V = 55; odontostyle = 105 pm; odontophore = 55 pm; oral aperture
to guiding ring = 94 pm; tail = 25 pm; J = 9 pm; body diam. at lip
region = 11 pm; body diam. at guiding ring = 36 pm; body diam.
at base of oesophagus = 44 pm; body diam. at vulva = 47 pm; body
diam. at anus = 34 pm; body diam. at beginning of J = 19 pm.

Description

Body squat, arcuate, an open C when killed, tapering gradually
toward the extremities. Glandular bodies present in the hypodermal
cords. Cuticle smooth 2 pm thick along body except in the caudal
region where it is 3 pm thick ventrally and 4 pm thick dorsally, just
behind the anus. Labial region slightly expanded and set off from the
rest of the body by a depression. Amphidial pouches and apertures
typical of the genus. Odontostyle 2 um diameter with well sclerotized
odontophore; guiding sheath typical of the genus with the two annules
only 4 pm apart. Oesophagus basal bulb 66 pm long and 18 pm wide,
occupying 1/5 of the oesophagus total length; oesophagus-intestinal
valve inconspicuous and of indefinite shape. Vulva slightly posterior to
median position; vagina occupying 1/3 of the corresponding body
diameter. Gonads paired, opposed and reflexed, without any «Z »
differentiation visible. Prerectum 50 pm long; rectum as long as 2/3
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Table XI - Morphometric characters of females of two populations of X. sheri n. sp.

Thailand, Csuy

Thailand, Pakchong,

loci?ig;'ﬂ?iggnﬁé)st Carls):(:x;pcegﬁee Nai(gglxzi;(t))i:f:;na;
n 4 5
L mm 1.8 (1.6-1.9) 1.7 (1.6-1.8)
a 40 (38-42) 41 (37-48)
b 52 (4.7-5.9) 5.7 (5.5-5.8)
C 68 (58-77) 60 (51-66)
c’ 0.7 (0.70.8) 0.9 (0.8-1)
\% 55 (54-56) 53 (51-54)
Odontostyle pm 107 (104-112) 100 (97-105)
Odontophore pm 58 (52-60) 55 (49-59)
Oral aperture to guiding ring pm 94 (92-96) 84 (68-89)
Tail pm 24 (23-25) 26 (22-28)
J pm 10 (9-11) 10 (9-11)
Body diam at lip region pm 11 (10.5-12) 11 (10.5-11.5)
Body diam at guiding ring pm 31 (29-34) 31 (30-34)
Body diam at base of oesophagus pm 40 (38-44) 39 (34-43)
Body diam at vulva pm 44 (41-50) 42 (34-59)
Body diam at anus pm 32 (29-34) 29 (25-35)
Body diam at beginning of J ym 16 (14-20) 15 (11.5-13)

of the body diameter at anus. Tail conical, with rounded tip, slightly
concave ventrally, bearing two pairs of caudal pores.

Male: not found.

Type material (provided by the late S. A. Sher): holotype and 2
paratype females in the collection of the Laboratorio di Nematologia
Agraria del Consiglio Nazionale delle Ricerche, Bari, Ttaly; 2 paratype
females, Nematology Department, Rothamsted Experimental Station,
Harpenden, Herts, England.

Type habitat and locality
Rhizosphere of coffee tree at Csuy Carssow, Thailand. A population
of X. sheri has been found also in the rhizosphere of loganberry bushes

at Nakouirojasima, Thailand.
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Differential diagnosis

Xiphinema sheri n. sp. resembles to X. brevicolle but differs from
it in smaller size, lower c value, less expanded labial region, longer
odontostyle and posterior vulva.

XIPHINEMA PERUVIANUM n. sp. (Fig. 7 D-F).

Paratypes (10 females): = 1.7 (1.4-19) mm; a = 49 (45-36);
b = 6.7(5.9-7.6); ¢ = 56 (49-67); ¢’ = 1.4 (1.2-1.7); V = 52 (49-55); odon-
tostyle = 88 (85-92) wm; odontophore = 49 (46-52) um; oral aperture
to guiding ring = 72 (67-78) pm; tail = 30 (26-35) pm; J = 8 (6-10.5)
pm; body diam. at lip region = 10 (9-10.5) um; body diam. at guiding
ring = 26 (23-28) um; body diam. at base of oesophagus = 29 (26-31)
pm; body diam. at vulva = 33 (32-36) um; body diam. at anus = 21
(18-24) pm; body diam. at beginning of J = 9 (7.5-12) pm.

Holotype female: L =19 mm; a = 47; b = 89; ¢ = 359; ¢’ = 1.3;
V = 53; odontostyle = 88 pm; odontophore = 50 um; oral aperture to
guiding ring = 73 pm; tail = 31 pm; J = 8.5 pm; body diam. at lip
region = 10 pm; body diam. at guiding ring = 28 um; body diam. at
base of oesophagus = 33 pm; body diam. at vulva = 39 yum; body
diam. at anus = 24 pm; body diam. at beginning of J = 8 um.

Allotype male: L. =18 mm; a=152; b=79; ¢=55;, ¢’ =1.3;
odontostyle = 88 pm; odontophore = 46 pm; oral aperture to guiding
ring = 73 pm; tail = 32 um; J = 6 pm; spicules = 39 um; body diam.
at lip region = 11 pm; body diam. at guiding ring = 28 pm; body
diam. at base of ocesophagus = 30 pm; body diam. at middle body
= 33 pm; body diam. at anus = 24 pm; body diam. at beginning of
J =6 pm.

Description

Habitus coiled when killed, forming almost a complete ring. Body
tapers gradually toward the extremities. Cuticle smooth, 1.5-2 pm
thick along body except at the posterior extremity where it is 3 pm
thick ventrally and 4 ym dorsally, just posteriad to anus. Labial region
4 pm high, set off from the rest of the body; amphidial pouches and
apertures typical of the genus. Odontostyle 1.5 pm diameter with
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Fig. 7 - Anterior and posterior regions of X. citricolum n. sp.. A and B,
females; C, male; of X. peruvianum n. sp.: D, male; E and F females; of X.
georgianum n. sp.: G and H, females; and of X. tarjanense n. sp.: 1 and J,
females.
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heavily sclerotized odontophore. Guiding sheath typical of the genus
with the two rings 10 pm apart. Oesophagus basal bulb 67 x 21 pm
occupying between 1/3 and 1/4 of the oesophagus total length. Oesopha-
gus-intestinal valve large, almost hemispherical. Vulva in median
position, vagina occupying 1/3 of the corresponding body diameter.
Gonads paired, opposed and reflexed, without any «Z » structure
visible. Prerectum indistinct; rectum as long as body diameter at anus.
Tail conoid elongated with subdigitate terminus, dorsally convex,
bearing two pairs of caudal pores.

Male: rare, biometrically and morphologically similar to the fe-
males, but much more coiled at the posterior extremity. Spicules
weakly sclerotized. The adanal pair of supplements, 8 and 11 pm
anteriad to anus is preceded by a ventromedian series of eleven. The
tail is slightly concave ventrally and bears three pairs of caudal pores.

Type material (provided by A. C. Tarjan): holotype female, allotype
male and 8 paratype females in the collection of the Laboratorio di
Nematologia Agraria del Consiglio Nazionale delle Ricerche, Bari,
Italy, 10 paratype females, Department of Entomology and Nematology
Collection, University of Florida, Gainesville, Florida, U.S.A.

Type habitat and locality

Roots of Citrus sp. at Lima, Perii.

Differential diagnosis

Xiphinema peruvianum n. sp. is similar to X. floridae, X. cali-
fornicum, X. oxycaudatum and X. tenuicutis. It differs from X. floridae
and X. californicum in having a less expanded labial region and a
differently shaped subdigitate tail, from X. oxycaudatum and X. tenui-
cutis because of its less gradually tapering subdigitate tail and longer
odontostyle.

XIPHINEMA CITRICOLUM n. sp. (Fig. 7 A-C).

Paratypes (2 females): L = 1.6-1.8 mm; a = 45-46; b = 5.4-6.6;
c =4850; ¢’ =16; V =52-53; odontostyle = 86 pm; odontophore
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= 45-49 pym; oral aperture to guiding ring = 64-69 um; tail = 34-36 pm;
J = 12-14 pm; body diam. at lip region = 12.5 pm; body diam. at
guiding ring = 31-32 um; body diam. at base of oesophagus = 36-37
pm; body diam. at vulva = 38-39 um; body diam. at anus = 21-23 pm;
body diam. at beginning of J = 8.59 pm.

Holotype female: L = 1.6 mm; a = 46; b =5.8; c = 44; ¢’ = 1.7;
V = 54; odontostyle = 78 pm; odontophore = 48 pm; oral aperture to
guiding ring = 72 pm; tail = 36 pm; J = 15 pm; body diam. at lip
region = 13 pm; body diam. at guiding ring = 29 pm; body diam. at
base of oesophagus = 33 pm; body diam. at vulva = 35 pm; body diam.
at anus = 22 pm; body diam. at beginning of J = 8 pm.

Allotype male: L. = 1.5 mm; a = 44; b = 5; ¢ = 39; ¢’ = 1.5; odon-
tostyle = 80 pm; odontophore = 49 pm; oral aperture to guiding ring
= 70 pm; tail = 38 pm; J = 12 wm; spicules = 39 um; body diam. at
lip region = 13 pm; body diam. at guiding ring = 29 pm; body diam.
at base of oesophagus = 31 um; body diam. at middie body = 34 ym;
body diam. at anus = 25 pm; body diam. at beginning of J = 8.5 pm.

Description

Habitus ventrally arcuate when killed. Body almost cylindrical
throughout its length, tapering abruptly only near the extremities.
Glandular bodies are present in the hypodermal cords. Cuticle smooth,
2 pm thick along body except at the extremities where it is 3 um thick
in the post labial region and 5 pm thick ventrally and 7 pm dorsally
immediately after anus. Labial region 5 pm high, expanded, flat at the
anterior extremity, separated by an incisure from the rest of the body.
Amphidial pouches and apertures typical of the genus. Odontostyle
2 um diameter along its length with weakly sclerotized odontophore.
Guiding sheath also typical of the genus with the two rings 4 pm apart.
The oesophagus basal bulb, 65 pm long and 18 um wide occupies 1/4
of the oesophagus total length, and has 3 nuclei. Oesophagus-intestinal
valve small of conical shape. Vulva almost equatorial with vagina
occupying 1/2 of the body corresponding diameter. Gonads paired,
opposed and reflexed, without any « Z » differentiation evident. Pre-
rectum 63 pm long, rectum as long as the body diameter at anus. Tail
conoid, convex dorsally and slightly concave ventrally, with elongated
subdigitate terminus, and bearing two pairs of caudal pores.

Male: biometrically and morphologically similar to the females
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but more coiled at the posterior extremity. Spicules weakly sclerotized.
The adanal pair of supplements, 7 pm anteriad to anus is preceded
by a ventromedian series of ten. The tail is slightly concave ventrally
and bears two pairs of caudal pores.

Type material (provided by A. C. Tarjan): holotype female, allotype
male and one paratype female in the collection of the Laboratorio di
Nematologia Agraria del Consiglio Nazionale delle Ricerche, Bari, Italy;
1 paratype female, Department of Entomoluly and Nematology Col-
lection, University of Florida, Gainesville, Florida, U.S.A.

Type habitat and locality

Rhizosphere of rough lemon trees at Eloise, Florida, U.S.A.

Differential diagnosis

Xiphinema citricolum n. sp. is similar to X. neoelongatum Bajaj
et Jairajpuri, 1976, X. floridae and X. peruvianum. 1t differs from
X. neoelongatum in its differently shaped labial region and shorter
odontostyle; from X. floridae because of its differently shaped labial
region and tail (subdigitate), its longer tail and higher ¢’ value and its
posterior vulva; and from X. peruvianum in having a more expanded
lip region, longer tail and longer J.

XIPHINEMA INTERMEDIUM n. sp. (Fig. 6 H and I).

Paratypes (15 females): L = 1.6 (1.4-19) mm; a = 43(38-51); b = 6
(5.2-7.2); ¢ = 47 (41-59); ¢’ = 1.5 (1.3-1.7); V = 52 (50-57); odontostyle
= 76 (68-80) um; odontophore = 45 (39-50) um; oral aperture to guid-
ing ring = 63 (58-67) pm; tail = 33 (31-38) yum; J = 10 (9-12) pm; body
diam. at lip region = 10.5 (9.5-11) pm; body diam. at guiding ring = 27
(24-29) pm; body diam. at base of oesophagus = 34 (32-38) pm; body
diam. at vulva = 37 (34-40) pm; body diam. at anus = 22 (20-24) pm;
body diam. at beginning of J = 9 (7-11.5) pm.

Holotype female: L = 15 mm; a = 43; b =5.9; ¢ =49; ¢’ = 1.4;
V = 52; odontostyle = 78 yum; odontophore = 43 ym; oral aperture to
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guiding ring = 65 pm; tail = 30 pm; J = 11 pm; body diam. at lip
region = 11 pm; body diam. at guiding ring = 25 pm; body diam. at
base of oesophagus = 34 pm; body diam. at vulva = 34 um; body diam.
at anus = 22 pm; body diam. at beginning of J = 10 pm.

Description

Habitus coiled as C when killed. Body tapers gradually toward
the extremities. Cuticle finely striated, 2 pm thick along body but
thicker at the posterior extremity where it is 3 pm thick ventrally and
4 pm dorsally, just behind the anus. Labial region 4 pm high, expanded,
separated from the rest of the body by a shallow incisure. Amphidial
pouches and apertures typical of the genus. Odontostyle 2 pm diameter
throughout its length with well sclerotized odontophore. Guiding
sheath typical of the genus with the two rings 11 um apart. Oesophagus
basal bulb 74 pm long and 16 um wide, occupying 1/3-1/4 of the total
oesophagus length. No nuclei are clearly visible in the oesophageal
bulb. Oesophagus-intestinal valve inconspicuous, hemispherical. Vulva
in median position with vagina occupying 1/2 of the corresponding
body diameter. Gonads paired, opposed and reflexed, without any « Z »
differentiation visible. Prerectum indistinct, 100 pm long; rectum as
long as 2/3 of the body diameter at anus. Tail conoid elongated, dor-
sally convex and ventrally concave, bearing two pairs of caudal pores.

Male: not found.

Type material (provided by A.C. Tarjan): holotype female and
7 paratype females in the collection of the Laboratorio di Nematologia
Agraria del Consiglio Nazionale delle Ricerche, Bari, [taly; 3 paratype
females, Nematology Department, Rothamsted Experimental Station,
Harpenden, Herts, England; 4 paratype females, Plant Nematology
Laboratory Collection, United States Department of Agriculture, Belts-
ville, Maryland, U.S.A.; 10 paratype females, Department of Entomol-
ogy and Nematology Collection, University of Florida, Gainesville,
Florida, U.S.A.

Type habitat and locality

Rhizosphere of citrus trees at Fort Pierce, Florida, U.S.A.
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Differential diagnosis

Xiphinema intermedium n. sp. occupies an intermediate position
between X. americanum and X. oxycaudatum. However, it differs from
the former in having a more expanded lip region, lower value of a, ¢
and ¢’ and longer odontostyle and from the latter because the lip
region is less deeply separated from the rest of the body, the tail
dorsally convex and more elongated and the odontostyle shorter.

XIPHINEMA GEORGIANUM n. sp. (Fig. 7G and H).

Paratypes (10 females): L =19 (1.8-2.1) mm; a = 47 (43-50);
b = 6.1 (5.3-7.4); ¢ = 64 (58-72); ¢’ = 1.3 (1.2-1.5); V = 53 (51-54); odon-
tostyle = 112 (97-117) pm; odontophore = 53 (46-56) pm; oral aperture
to guiding ring = 98 (89-107) pm; tail = 31 (26-34) pm; J = 12 (10-15)
pm; body diam. at lip region = 12 (11-12.5) pm; body diam. at guiding
ring = 32 (30-34) pum; body diam. at base of oesophagus = 38 (35-41)
um; body diam. at vulva = 41 (37-44) pm; body diam. at anus = 23
(21-27) um; body diam. at beginning of J = 10 (8-12) pm.

Holotype female: L = 1.9 mm; a =45; b = 6.7, ¢ = 57; ¢’ = 1.3;
V = 53; odontostyle = 113 pm; odontophore = 59 pm; oral aperture
to guiding ring = 98 pm; tail = 33 pm; J = 11.5 yum; body diam. at
lip region = 11.5 pm; body diam. at guiding ring = 32 pm; body diam.
at base of oesophagus = 38 pum; body diam. at vulva = 42 pm; body
diam. at anus = 25 pm; body diam. at beginning of J = 11.5 pm.

Description

Habitus an open C when killed. Body tapers gradually toward
the posterior extremity and more abruptly from the oesophageal region
forward. Glandular bodies present in the hypodermal cords. Cuticle
smooth, 2 pm thick along body but more thickened at the extremities,
where it is 3 um thick just behind the lip region and 5 pm thick
ventrally and 6 pm dorsally just after the anus. Labial region 5 pm
high, slightly expanded, separated from the rest of the body by a
shallow incisure. Amphidial pouches and apertures typical of the genus.
Odontostyle 2 pm diameter along its length with well sclerotized
odontophore. Only the basal ring of the guiding sheath is well evident.



The oesophagus basal bulb measures 65 um long and 19 ym wide and
occupies 1/5-1/6 of the oesophagus total length. Oesophagus-intestinal
valve is small and of indefinite shape. Vulva in median position with
vagina occupying 1/2 of the corresponding body diameter. Gonads
paired, opposed and reflexed, without any « Z » differentiation visible.
Prerectum 125 pm long; rectum as long as the body diameter at anus.
Tail conoid, elongated, with subdigitate terminus, bearing two pairs
of caudal pores.

Male: not found.

Tvpe material (provided by A. C. Tarjan): holotype female and 5
paratype females in the collection of the Laboratorio di Nematologia
Agraria del Consiglio Nazionale delle Ricerche, Bari, Italy; 6 paratype
females, Department of Entomology and Nematology, University of
Florida, Gainesville, Florida, U.S.A.

Type habitat and locality

Rhizosphere of Juniperus sp. at Jekyll Island, Georgia, U.S.A. Also
three specimens of this species have been found in the rhizosphere
of oak trees at Winter Haven, Florida, U.S.A.

Differential diagnosis

Xiphinema georgianum n. sp. is similar to X. peruvianum and
X. citricolum. Tt differs from both in the larger body size and longer
odontostyle. Moreover, it differs from X. peruvianum because of its
wider body and longer J and from X. citricolum in having higher ¢
and lower ¢’ values and shorter tail.

XIPHINEMA UTAHENSE n. sp. (Fig. 6 J and K).

Paratypes (7 females): L = 2.1 (2-2.3) mm; a = 63 (60-67); b = 6.7
(6.3-7.2); ¢ = 64 (60-69); ¢’ = 1.4 (1.2-1.6); V = 54 (52-56); odontostyle
=93 (87-100) pm; odontophore — 49 (46-53) pm; oral aperture to
guiding ring = 81 (77-82) pm; tail = 33 (31-37) pm; J = 5 (3.5-7) pm;
body diam. at lip region = 11 (10-11.5) pm; body diam. at guiding
ring = 24 (22-26) um; body diam. at base of oesophagus = 29 (26-31)



um; body diam. at vulva = 34 (31-36) ym; body diam. at anus = 23
(22-26) pm; body diam. at beginning of J = 8 (6.5-10.5) pm.

Holotype female: L = 2.1 mm; a=153; b=69; ¢ =60; ¢’ = 1.5;
V = 55; odontostyle = 98 pm; odontophore = 48 pm; oral aperture to
guiding ring = 81 pm; tail = 34 pm; J = 4 pm; body diam. at lip
region = 10.5 pm; body diam. at guiding ring = 23 pm; body diam.
at base of oesophagus = 31 pm; body diam. at vulva = 39 pm; body
diam. at anus = 22 pm; body diam. at beginning of J = 7 pm.

Description

Habitus coiled as single spiral when killed. Body tapers very
gradually toward the extremities. Hypodermal cords bearing glandular
bodies along their length. Cuticle very finely striated, 1.5-2 pm thick
along body except in the posterior region, where it is 3 um thick both
ventrally or dorsally, just behind anus. Labial region rounded, 4 yum
high, separated by an incisure from the rest of the body. Amphidial
pouches and apertures typical of the genus. Odontostyle 1.5 pm thick
with weakly sclerotized odontophore. Guiding sheath typical of the
genus with the two rings 26 pm apart. The oesophagus basal bulb
measures 70 pm long and 16 pm wide and occupies 1/4 of the oesopha-
gus total length. Oesophagus intestinal valve, small and of indef-
inite shape. Vulva in median position, vagina occupying 1/2 of the
corresponding diameter. Gonads paired, opposed and reflexed, without
any « Z » differentiation visible. Prerectum 108 pm long, rectum as
long as body diameter at anus. Tail conoid, elongated with rounded
terminus, bearing two pairs of caudal pores.

Male: not found.

Type material (provided by the late S. A. Sher): holotype female
and 3 paratype females in the collection of the Laboratorio di Nema-
tologia Agraria del Consiglio Nazionale delle Ricerche, Bari, Italy; 2
paratype females, Nematology Department, Rothamsted Experimental
Station, Harpenden, Herts, England, and 2 paratype females, Plant
Nematology Laboratory Collection, United States Department of Agri-
culture, Beltsville, Maryland, U.S.A.

Type habitat and locality
Rhizosphere of Rhus trilobata, Cold Creek Canyon, Utah, U.S.A.
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Differential diagnosis

Xiphinema utahense n. sp. is similar to X. oxycaudatum, X. te-
nuicutis, X. floridae and X. intermedium. It differs from all these in
having a longer body. It differs from X. oxycaudatum and X. tenuicutis
in its higher value of a, longer odontostyle and more elongated and
gradually tapering tail; from X. floridae in having a less expanded lip
region, higher value of a and posterior vulva; and from X. intermedium
because of its higher values of a and ¢ and longer odontostyle.

XIPHINEMA TARJANENSE n. sp. (Fig. 71 and J).

Paratypes (5 females): L = 1.3(1.2-14)mm; a = 38(3442); b = 5.7
(5.4-6.1); ¢ = 40 (3842); ¢’ = 1.6 (1.5-1.7); V = 54 (53-56); odontostyle
= 81 (78-88) pm; odontophore = 45 (43-47) um; oral aperture to guiding
ring = 62 (54-65) um; tail = 33 (33-34) wm; J = 13 (11.5-13.5) pm; body
diam. at lip region = 12 (11.5-12.5) pm; body diam. at guiding ring
= 29 (27-31) pm; body diam. at base of oesophagus = 33 (31-34) pm;
body diam. at vulva = 36 (32-40) um; body diam. at anus = 21 (18-23)
pm; body diam. at beginning of J = 8 (7-8.5) pm.

Holotype female: L. =14 mm; a =38; b=26; c =42; ¢’ = 1.6;
V = 53; odontostyle = 85 pm; odontophore = 41 pm; oral aperture to
guiding ring = 65 pm; tail = 34 pym; J = 12 pm; body diam. at lip
region = 12 pm; body diam. at guiding ring = 30 um; body diam. at
base of oesophagus = 34 pm; body diam. at vulva = 37 pm; body
diam. at anus = 21 pm; body diam. at beginning of J = 7.5 pm.

Description

Habitus arcuate ventrally when killed. Body tapers very gradually
toward the extremities. Cuticle very finely striated, 2 pm thick along
body, except at the extremities where it is 3 pm thick anteriorly, just
behind the lip region and 5 pm thick ventrally and 6 pm dorsally
posteriad to anus. Labial region 5 pm high, rounded on top, slightly
expanded, separated by a constriction from the rest of the body.
Amphidial pouches and apertures typical of the genus. Odontostyle
2 ym diameter with weakly sclerotized odontophore. Guiding sheath
typical of the genus with the two rings 12 pm apart. The oesophagus
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basal bulb measures 55 pm long and 18 pm wide and occupies 1/4 of
the oesophagus total length. Oesophagus-intestinal valve inconspicuous,
of indefinite shape. Vulva in median position with the vagina occupy-
ing 1/3 of the corresponding diameter. Gonads paired, opposed and
reflexed, with no « Z » differentiation evident. Prerectum 74 pm long,
rectum as long as body diameter at anus. Tail conical with acute,
subdigitate terminus, bearing two pairs of caudal pores.

Male: not found.

Type material (provided by A. C. Tarjan): holotype female and 2
paratype females in the collection of the Laboratorio di Nematologia
Agraria del Consiglio Nazionale delle Ricerche, Bari, Italy; 3 paratype
females, Department of Entomology and Nematology, University of
Florida, Gainesville, Florida, U.S.A.

Type habitat and locality

Rhizosphere of oak trees at Winter Haven, Florida, U.S.A.

Differential diagnosis

Xiphinema tarjanense n. sp. is similar to X. neoelongatum Bajaj
et Jairajpuri, 1976 and X. floridae. 1t differs from both in its shorter
odontostyle, lower value of ¢ and less deeply set off lip region; more-
over, it differs from X. floridae in having a posterior vulva and
because it is smaller.

DISCUSSION

On the basis of the experience acquired after years of studying
thousands of specimens and hundreds of populations classified by
various authors within the X. americanum group, we suggest that the
denomination X. americanum sensu lato should no longer be retained.
We prefer to recognise a group of 25 species with characters typical
of the genus Xiphinema Cobb, 1913 as originally described. Grouping
these species according to their similarities and relationships the
genus could be subdivided in six different groups:
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i) characterized by having the lip region separated from the rest
of the body by a depression and the tail conoid, elongated, with rounded
tip. It includes: X. americanum Cobb, 1913, X. oxycaudatum n. sp.,
X. tenuicutis n. sp., X. peruvianum n. sp., X. intermedium n. sp., and
X. utahense n. sp,;

ii) characterized by having the lip region expanded, glandiform.
It includes: X. pachtaicum (Tulaganov, 1938) Kirjanova, 1951, X. opi-
sthohysterum Siddiqi, 1961, X. variabile Heyns, 1966, and X. califor-
nicum n. sp.;

iii) characterized by having a squat body, a button-like lip region,
separated by incisure or depression from the rest of the body, and a
triangular short tail. It includes: X. brevicolle Lordello et Da Costa,
1961, X. floridae n. sp., and X. sheri n. sp.;

iv) characterized by having the lip region continuous with the rest
of the body and a conoid with more or less rounded terminus tail.
It includes: X. rivesi Dalmasso, 1969, X. neoamericanum, Saxena,
Chhabra et Joshi, 1973, X. inaequale (Khan e Ahmad, 1975) Khan e¢
Ahmad, 1977, X. laevistriatum n. sp. and X. luci n. sp.;

v) characterized by having the lip region separated from the rest
of the body by a slight depression and a short conoid tail with widely
rounded terminus. It includes: X. diffusum n. sp. and X. incognitum
n. sp.

vi) characterized by having a clearly set off lip region and a conoid
subdigitate tail. It includes: X. lambertii Bajaj et Jairajpuri, 1976,
X. neoelongatum Bajaj et Jairajpuri, 1976, X. citricolum n. sp., X. geor-
gianum n, sp. and X. tarjanense n. sp.

Therefore the morpho-biometrics of all the other species described
in this genus must be re-examined to evaluate the importance and the
variability of their differential characters with a view to considering
the adoption of a division into subgenera, as suggested by Cohn and
Sher (1972) or the splitting of the genus into other genera.

We wish to express our gratitute to all those that provided ma-
terial, however particular thanks are due to Dr. A. C. Tarjan and Dr.
M. Luc for loan of their collections, to Dr. C. E. Taylor for critically
reading the manuscript, to Mrs. A. Agostinelli and Mr. F. Elia for
technical assistance and to Mrs. A. Tosi for typing the manuscript.

— 103 —



SUMMARY

Xiphinema americanum Cobb is redescribed from topotype specimens and
its geographical distribution discussed. Additional information is provided
on morphology, biometrics and geographical occurrence of X. pachtaicum
(Tulaganov) Kirjanova, X. brevicolle Lordello et Da Costa, X. opisthohyste-
rum Siddiqi, X. variabile Heyns, X. rivesi Dalmasso, X. inaequale (Khan et
Ahmad) Khan et Ahmad, and X. guirani Luc et Williams. Fifteen new species
are described within the genus Xiphinema, namely: X. oxycaudatum, X. dif-
fusum, X. incognitum, X. laevistriatum, X. tenuicutis, X. luci, X. floridae,
X. californicum, X. sheri, X. peruvianum, X. citricolum, X. intermedium, X.
georgianum, X. utahense, and X. tarjanense. The 25 species with the charac-
ters typical of the original Xiphinema as described by Cobb are subdivided
in six groups.

RIASSUNTO

Studi su Xiphinema americanum sensu lato con descrizioni di quindici
nuove specie (Newatoda, Longidoridae).

Viene ridescritto Xiphinena americanum Cobb sulla base di esemplari
topotipi ed & discussa la distribuzione geografica di questa specie. Sono ripor-
tate ulteriori informazioni su morfologia, biometria e distribuzione geografica
di X. pachtaicum (Tulaganov) Kirjanova, X. brevicolle Lordello et Da Costa, X.
opisthohysterum Siddiqi, X. variabile Heyns, X. rivesi Dalmasso, X. inaequale
(Khan et Ahmad) Khan et Ahmad e X. guirani Luc er Williams. Vengono
descritte 15 nuove specie in seno al genere Xiphinema; esse sono: X. oxycau-
datum, X. diffusum, X. incognitum, X. laevistriatum, X. tenuicutis, X. luci,
X. floridae, X. californicum, X. sheri, X. peruvianum, X. citricolum, X. inter-
medium, X. georgianum, X. utahense e X. tarjanense. Le 25 specie con i carat-
teri tipici della descrizione originale di Xiphinema secondo Cobb, vengono
suddivise in sei gruppi.
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