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LONGIDORID NEMATODES FROM NORTHERN EGYPT

F. LAMBERTI, A. AGOSTINELLI and V. RADICCI

Summary. Longidorus africanus, L. laevicapitatus, L. latocephalus, Paralongidorus erriae, Xiphinema elonga-
tum, X. bygrophilum, X. incognitum, X. italiae, X. santos and X. simillimum are reported from Egypt. Brief de-
scriptions are complemented with morphometrics and illustrations. The scatter diagram separating juvenile stag-
es is given, when sufficient juveniles were available. L. latocephalus, P. errice and all the Xiphinema species,
except X. elongatum, constitute new records for the Country. The male of X. simillimum is described for the
first time. It is proposed that African reports of L. pisi Edward et al. are regarded as L. latocephalus.

Records of Longidoridae from Egypt are
scanty and in most cases need confirmation
since no descriptions or measurements are pro-
vided by authors.

In 1969 Lamberti reported the occurrence of
Longidorus africanus, supplementing the de-
scription with measurements and illustrations.
Its presence was later confirmed and the range
of morphometric characters extended (Aboul-
Eid, 1970). 1t was listed with L. taniwha as a
possible pest of banana (Aboul-Eid and Ameen,
1991). Other longidorid species reported from
Egypt are: L. laevicapitatus and L. pisi (Salem er
al., 1994), L. taniwha and Paralongidorus
georgensis (Aboul-Eid, 1970), Xiphinema elon-
gatum, pathogenic on olive (Diab and El-Eraki,
1968), X. index in vineyards (Lamberti, 1981)
and X. pachtaicum (referred to as X. mediter-
raneum Martelli et Lamberti or X. americanum
sensu lato by Tarjan in 1969). Records of L.
elongatus (Tarjan, 1964 and Oteifa and Tarjan,
1965), should actually be regarded as L. afri-
canus (Lamberti, 1970).

In the years 1984, 1995 and 1996 soil sam-
ples were collected in various localities of

northern Egypt. Several specimens of Longidori-
dae were frequently recovered; measurements
and illustrations of the identified species are
provided to extend knowledge of their morpho-
metric variability; when available in sufficient
number, measurements of juvenile stages are al-
so reported.

Materials and methods

Samples were collected from the rhizosphere
of cultivated plants, mainly grapevine and fruit
trees. Nematodes were extracted by means of
Cobb’s wet sieving technique, killed and fixed
in hot 5% formalin and processed to anhydrous
glycerol. Measurements were made with the aid
of a camera lucida.

Results

Three species of Longidorus, one species of
Paralongidorus and six species of Xiphinema
were identified; they are: L. africanus Merny, L.
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TaBLE 1 - Morphometric characters of Longidorus africanus from Egypt.

Locality Beni Seuf Nubaria
Host Grapevine Banana Grapevine
n 1099 871 8J2 873 6 J4 18 1199
L (mm) 4.0£028  1.2£0.04  1.8%0.12 2.240.18 2.910.23 3.5 4.310.28
(3.6-45 (1213 (17200 (2025 (263D (4.1-4.9)
a 104£5.38  58%1.92 7013.85 794595 90.5%5.33 109 111£7.95
(98.5-113)  (55-60) (66-76) (739D (83-99) (96-122.5)
b 10.310.85 5.6+0.78  7.0+0.66 7.2+0.77 8.9+0.85 9.9 11.8£1.10
8811.6) (4870 (5778 (6689 (7799 (9.8-13)
C 10248.68  30+1.51 4242.64 5246.07 07£9.31 77 10417.86
(82-111)  (28-32)  (38-40) (43-60) (57-84) (95-119)
c C 154007 3.1£0.12  2.6%0.20 2.310.17 2.010.22 1.6 1.6+0.08
(1416 (3033 (2228 (2126 (1.7-23) (1.5-1.7)
Vv 48+1.76 - - - - - 48+1.62
(46-50) (46-50)
Odontostyle um 91+1.69 58+1.60 6512.10 70£5.60 78+1.51 90 87£3.37
(88-94) (55-60) (62-69) (65-77) (77-80) (83-95)
Odontophore um 48+1.51  31£3.83  40%£1.89 4312.96 444376 49 494229
(46-50) (26-37) (37-43) (40-48) (40-50) (46-53)
Replacement odontostyle um - 05.5+1.20  77+1.75 8313.66 94+1.55 - -
(64-67) (74-80) (77-87) (93-97)
Oral aperture to guide
ring Wm 2041.35 175076 22+1.07 23%1.81 26£0.55 29 3141.22
(27-30) (16-18) (20-23) (21-26) (25-26) (29-33)
Tail wm 40£2.07 40£1.85 44£1.58 45+2.14 43+3.58 46 4242.83
(37-43) (37-43) (41-46) (42-49) (38-47) (37-46)
J (hyalin portion of tail) um 8+0.88 510.99 5+0.52 6+0.83 6.5%1.05 8.5 8£1.30
(7-9) 4-7) (5-6) -7 (5-8) (6-10)
Body diam. at lip region um  10£0.42 740.35 8+0.35 9+0.74 9+0.52 11 10.5£0.53
(10-1D 6-7) 89 (7-9 (9-10) (10-1D
Body diam. at guide ring um  18+1.07  11.530.76  144+0.71 15£0.46 1710.41 18 1940.93
(17-20) (11-13) (13-1%) (14-15) (16-17) (18-21)
Body diam. at base
of oesophagus pm 3255212 1840.83 2310.71 2540.92 28+1.21 30 3441.72
(30-37) (17-19) (22-24) (24-27) (26-29) (32-38)
Body diam. at mid-body
or vulva pm 3943.61 2110.83 26+1.30 20+1.41 31+1.37 32 3943.46
(35-46)  (20-22) (2529 (273D (30-34) (36-47)
Body diam. at anus pm 26£1.37  13£0.64  17£1.25 1941.06 2241.33 29 26£1.50
(24-29) (12-14) (15-18) (18-21) (20-23) (25-29)
Body diam. at beginning
of J um 1310.88 510.00 010.53 7.5£1.20 911.03 12 13£0.88
(12-14) (5-5) 5-7 69 (8-1D (11-14)
Spicules pm - - - - - 49 -
Guiding piece um - - - - - 12 -
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laevicapitatus Williams, L. latocephalus Lamber-
ti, Choleva et Agostinelli, P. erriae Heyns, X.
elongatum Schuurmans Stekhoven er Teunissen,
X. hygrophilum Southey et Luc, X. incognitum
Lamberti et Bleve-Zacheo, X. italiae Meyl, X.
santos Lamberti, Lemos, Agostinelli et
ID’Addabbo and X. simillimum Loof et Yassin.

Descriptions

LONGIDORUS AFRICANUS Merny, 1966
(Table T; Figs 1-3)

Longidorus africanus occurred in two local-
ities: Beni Suef (El Fayoum Governorate), in the
rthizosphere of grapevine (Vitis sp.) and banana
(Musa sp.) and Nubaria (El Behera Govern-
orate), in the rhizosphere of grapevine (V. vinif-
era L.).

The female has a slender, cylindrical body,
tapering gradually towards the extremities; as-
suming a closed C to single spiral posture when
killed. Lip region hemi-elliptical, frontally round-
ed and separated from the rest of the body by a
constriction. Amphids pouch-like, more or less
bilobed at the base. Odontostyle robust, odonto-
phore and guide ring typical of the genus. Vulva
slightly anterior to mid-body, vagina occupying
1/2 of the corresponding body diameter, genital
system amphidelphic, with two equally devel-
oped branches and reflexed ovaries. Tail broad-
ly conoid, dorsally curved and ventrally flat,
with rounded terminus.

A male was found in the population from
Beni Suef. Its posterior region is more coiled
than in females to which it is similar in all other
characters. Spicules robust ventrally bent, testis
very long, functional, filled with sperms. The
adanal pair of supplements is preceded by a
ventromedian row of 12.

Juveniles, which are similar to females, clear-
ly separate into four groups (stages) (Fig. 3).

These Egyptian populations of L. africanus
fall morphometrically within the range reported

for the species (Merny, 1966 from Zimbabwe;
Cohn and Mordechai, 1968 from Israel; Lamber-
ti, 1969 from Somalia, Egypt and California;
Aboul-Eid, 1970 from Egypt; Vadivelu and Mu-
thukrishnan, 1987 from India; Jacobs and
Heyns, 1987 from South Africa; Zeidan and Co-
omans, 1989 from Sudan; Bravo and Roca, 1995
from Portugal).

LONGIDORUS LAEVICAPITATUS
Williams, 1959
(Table 1I; Fig. 4)

Longidorus laevicapitatus was found at Beni
Suef, in the the rhizosphere of banana (only a
female in the rhizosphere of grapevine).

The female has a stout body, tapering
abruptly in the neck region, with a single spiral
habitus when killed. Lip region frontally round-
ed, continuous with the rest of the body. Am-
phids pouch-like, bilobed posteriorly. Odontos-
tyle, odontophore and guide ring typical of the
genus. Vulva anterior to mid-body, vagina occu-
pying ca. 1/3 of the corresponding body diame-
ter, genital system amphidelphic, with two
equally developed branches and reflexed ovar-
ies. Tail broadly conoid, dorsally curved and
ventrally flat, with rounded terminus.

Males and juveniles were not found.

L. laevicapitatus from Egypt is morphometri-
cally similar to other African populations of the
species including the type population (Williams,
1959 from Mauritius; Merny, 1966 from Congo-
Brazzaville; Jacobs and Heyns, 1982 from South
Africa; Hooper, 1985; Sakwe and Coomans,
1993 from Cameroon; Lamberti et al., 1995a
from Sdo Tomé) with the exception of the vulva
position, which is slightly anterior in the Egyp-
tian specimens, and the odontostyle length
which is slightly longer in the Egyptian speci-
mens, as in the populations from Sdo Tomé
(Lamberti et al., 1995a) or slightly shorter com-
pared to populations from Cameroon (Sakwe
and Coomans, 1993).
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Fig. 1 - Longidorus africanus from Egypt: A, female anterior region; B, female posterior region; C, male posterior region; D,
habitus; L4-L1, posterior region of 4th, 3rd, 2nd and 1st juvenile stages, respectively.
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Fig. 2 - Photomicrographs of L. africanus from Egypt: A, female anterior region; B, female posterior region; C, male poste-

rior region.
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Fig. 3 - Scatter diagram separating juveniles and adult females of L. africanus from Egypt.
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Tapwe 1l - Morpbomelric characters of Longidorus laevicapitatus from Egypt.

Locality Beni Suef Locality Beni Suef
Host Banana Host Banana
n 1299 Oral aperture to guide ring um 24%1.30
L (mm) 2.840.23 it
' (2.23.1) Tail pm 35+3.11
, 7 i (29-40)
4 . J (hyalin portion of tail) um 8+0.98
(53-62) 6
b 0.5+0.85 ©9
Wi Body diam. at lip region um 9.5£0.52
(8.4-11.3) (9-10)
& 79%4.36 Body diam. at guide ring um 20+1.36
(72.5-87) (18-22)
¢ 1.1£0.07 Body diam. at base of oesophagus pm  4042.39
L) (35-44)
v 4511.95 Body diam. at vulva um 47.5+3.73
(43-50) (38-54)
Odontostyle pm 06+2.25 Body diam. at anus um 324191
(63-70) (28-34)
Odontophore pm 41+2.47 Body diam. at beginning of ] um 19+1.13
(38-45) (17-20)

Fig. 4 - Photomicrographs of L. laevicapitatus from Egypt: A, female anterior region; B, female posterior region,
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LONGIDORUS LATOCEPHALUS lLamberti,
Choleva et Agostinelli, 1983
(Table 1I1; Figs 5-8)

Longidorus latocephalus occurred at Nubaria
in the rhizosphere of grapevine (V. vinifera).

Female with slender body, tapering gradually
towards the extremities, assuming an open C
posture when killed. Lip region hemi-elliptical,
knob-like, expanded with respect to the rest of
the body. Amphids pouch-like, slightly bilobed
posteriorly. Odontostyle thin, odontophore typi-
cal of the genus, guide ring posteriorly situated,
compared to most Longidorus species. Vulva al-
most at mid-body, vagina occupying 1/2 of the
corresponding body diameter, genital system
amphidelphic, with two equally developed
branches and reflexed ovaries. No sperms were
visible in the uteri. Tail elongate, conoid, dor-
sally curved and ventrally flat, with rounded ter-
minus. Large globules with granular appearence
are present laterally in the prerectum region.
Spores of Pasteuria sp. were present in some
specimens.

Three males were found in the population.
They are similar to the female, but with the
posterior region more coiled. Two of them have
a functional testis with sperms in the middle re-
gion. Spicules are robust and bow-shaped. The
ventromedian row of supplements preceding
the adanal pair is constituted by 7, 8 and 9 pa-
pillae, respectively.

Three juvenile stages were found (Fig. 7).

In 1991 Choleva et al., proposed L. latoceph-
alus as a junior synonym of . pisi Edward, Mis-
ra ef Singh, 1964, but such synonymy was re-
jected by Navas er al. (1993).

Comparison of the morphometrics of the
Egyptian population of L. latocephalus with
those of the original description of L. pisi (Ed-
ward et al., 1964) further supports the opinion
that they are different species. Conversely the
Egyptian L. latocephalus has more similarities
with African populations identified as L. pisi. In
fact, all characters overlap with South African

specimens (Jacobs and Heyns, 1982; mean val-
ues are not given) but differs from populations
from Malawi (Brown et al., 1982), Sudan (Zei-
dan and Coomans, 1989) and Cameroon (Sak-
we and Coomans, 1993) mainly because of its
longer body.

In the original description of L. latocephalus
(Lamberti et al., 1983) a male is included wich
obviously belongs to a different species. A top-
otype male found in our collection has the fol-
lowing measurements: L = 3.4; a = 132; b =
12.6; ¢ = 108; ¢’ = 1.4; odontostyle = 78 um;
odontophore = 45 pm; oral aperture to guide
ring = 41 um; tail = 31 um; J Chyalin portion of
tail) = 4 um; body diameter at lip region = 11
um; body diameter at guide ring = 15.5 pmy
body diameter at base of oesophagus = 21.5
um; body diameter at middle body = 25.5 um;
body diameter at anus = 22.5; body diameter at
beginning of J = 8.5 pm; spicules = 34 pm.

The body is thin with an open C posture,
more coiled at the posterior extremity. Spicules
robust arquate ventrally, testis functional with
sperms and four ventromedian papillae preced-
ing the adanal pair.

Thus there are four ventromedian supple-
ments preceding the adanal pair in the Bulgar-
ian topotype, as in the males from Malawi
(Brown et al., 1982) and South Africa (Jacobs
and Heyns, 1982). The male from Sudan (Zei-
dan and Coomans, 1989) has six, compared to
the three males from Egypt which have respec-
tively seven, eight and nine, and other males
from Bulgaria in which the number varies from
6 to 10 (Choleva et al., 1991). Moreover, the
spicule length of the Bulgarian topotype is 34
um; identical to males from Malawi (34 um) and
South Africa (35 um) but longer than in other
Bulgarian (30-31 um) and Sudanese (28 pm)
specimens and shorter compared to the Egyp-
tian males (38-43 um).

The Bulgarian paratype (Fig. 8) and the
Egyptian populations contained only three juve-
nile stages, as suggested by Robbins et al.
(1995) for Malawi and Greece populations,
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Taptie Ul - Morphometric characters of Longidorus latocephalus from Egypt.

Locality Nubaria
Host " Grapevine
n 10Q9Q 333 47 972 15 J3
L (mm) 4.1£0.29 3.510.06 1.1£0.00 1.740.13 2.7+0.18
(3847 (3435 (111D 1619 (2329
a 1344754 129+2.31 00+4.50  77.5%3.02  101+7.42
(119-145)  (126-130)  (55-64)  (72-82.5)  (87-113)
b 13.6£1.46 1092050  5.6+0.17 7.3£1.18 9.7+0.94
(12.2-16.7)  (104-11.4)  (5.5-5.8) (5.1-8.6) (7.9-11.3)
C 11317.61  105£10.97 3242.00 47+4.09 0944.23
(100-121)  (99-118) (29-33) (41-52) (63-79)
c 1.8+£0.13 1.4£0.12 3.110.22 2.610.17 2.310.12
(1.6-2.0) (1.3-1.5) (2.9-3.4) (2.3-2.8) (2-2.5)
v 5141.32 _ - - -
(49-54)
Odontostyle um 73+1.62 74+1.15 46£0.50 52+3.12 63+2.47
(71-75) (73-75) (45-46) (49-59) (57-66)
Odontophore um 45+1.42 464351 31+1.71 3612.55 41+1.51
(42-47) (43-50) (29-33) (34-40) (39-43)
Replacement odontostyle wm - - 51+1.50 0313.54 741270
(50-53) (60-71) (69-77)
Oral aperture to guide ring um 3941.55 4140.58 24+1.50 30+1.36 34+1.36
(37-4D (40-41D (22-25) (29-33) (32-37)
Tail um 37%3.58 35+5.13 34£2.5 37+1.64 38£2.60
(32-43) (29-39) (33-38) (34-39) (34-43)
J (hyalin portion of tail) um 4+1.07 310.00 240.50 31+0.44 310.46
(3-6) (3-3) (2-3) (2-3) (2-3)
Body diam. at lip region um 10£0.42 10£0.00 7£0.00 810.53 9+0.35
(10-11) (10-10) 7-7 89 (9-10)
Body diam. at guide ring um 1610.74 17£0.58 11£0.00 13+0.33 14£0.49
(15-17) (16-17) (11-11) (12-13) (14-15)
Body diam. at base of oesophagus um 26£1.36 2310.58 15£0.00 20£1.64 23£1.06
(24-29) (23-24) (15-15) (18-23) (21-24)
Body diam. at mid-body or vulva um 31+3.20 27+0.00 18+1.50 23+1.86 26£1.40
(27-39 (27-27) (17-20) (21-26) (25-29)
Body diam. at anus pm 20£1.16 2310.58 11+0.50 14.5+1.24 17£1.03
(19-22) (22-23) (10-11) (13-17) (16-19)
Body diam. at beginning of J um 7.5£1.08 7£1.15 3+0.50 510.83 610.59
6-9) (6-8) (3-4) (4-6) (5-7)
Spicules pum - 41+2.89 - - -
(38-43)
Guiding piece um - 12+0.58 - - -
(11-13)
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Fig. 5 - L latocephalus from Egypt: A, female anterior region; B, female posierior region; C, male posterior region; D, habitus; 13-L1, po-
sterior region of 3rd, 2nd and 1st juvenile stages, respectively.
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Fig. 6 - Photomicrographs of L. latocepbalus from Egypt (A-E) and Bulgaria (F, G): A, female anterior region; B, female po-
sterior region; C, globules in the prerectumn region; D, male posterior region; E, female body invaded by Pasteuria sp.; F,
anterior region of a topotype male; G, posterior region of a topotype male.
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Stylet measurement (pm)

Stylet measurement (um)
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while for L. pisi four are reported (Edward et
al., 1964).

These considerations, together with the fact
that the spear guide ring of the type and the Af-
rican populations is posteriorly situated (more
than 35 pum from the oral aperture) compared to
most populations of Longidorus species (gener-
ally around 30 um or less) and including para-
types of L. pisi (in which it is 32 um according
to Brown et al., 1982), suggest that all the Afri-
can populations previously identified as L. pisi
are indeed L. latocephalus.

PARALONGIDORUS ERRIAE Heyns, 1965
(Table 1V; Fig. 9)

Three females and one male Paralongidorus
erriage were found in the rhizosphere of grape—
vine (V. vinifera) at Nubaria.

The females have a slender body, tapering
gradually towards the anterior extremity and as-
sume a very open C posture when killed. Lip
region hemi-elliptical, separated by constriction
from the rest of the body. Amphids pouch-like
slightly bilobed posteriorly, with wide aperture.
Odontostyle, odontophore and guide ring typi-
cal of the genus. Vulva at mid-body, vagina oc-
cupying 2/3 of the corresponding body diame-
ter, genital system amphidelphic with two
equally developed branches and reflexed ovar-
ies. No sperms were visible in the uteri. Tail
broadly conoid, dorsally curved and ventrally
flat, with rounded terminus.

Male similar to females with robust spicules,
slightly bent ventrally. Testis not functional, de-
generate. The adanal pair of supplements pre-
ceded by a single row of eight papillae.

The Egyptian specimens of P. erriae are very
similar to those from South Africa (Liebenberg

TaBLE IV - Morphometric characters of Paralongidorus erriae from Egypt.

Locality Nubaria Locality Nubaria
Host Grapevine Host Grapevine
n 399 138 Tail um 33+1.63 34
(31-35)
L (mm) ?5%%583 47 J (hyalin portion of tail) um 74033 6
2 13047.59 127 o o
(120-138) Body diam. at lip region um ~ 11+0.00 11
b 12.5+0.76 11.3 (11-1D
(11.8-13.5) Body diam. at guide ring pm ~ 19£1.25 19
c 1331+6.18 137 (18-21)
(124-138) Body diam. at base
< 1.4+0.05 L3 of oesophagus um 30£0.47 33
(1.3-14) _
Vv 49.510.4 3031)
?459—5 ®7 - Body diam. at vulva um 3441 41 37
- (33-30)
+
Odontostyle pm ?21—16% 62 Body diam. at anus pm 25%1.25 27
Odontophore pum 441294 43 (23-20)
(41-48) Body diam. at beginning
Oral aperture to guide of J pm 13£1.25 10
ring um 26.5£0.47 27 (11-14)
(26-27) Spicules um - 49
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Fig. 9 - Photomicrographs of Paralongidorus erriae from Egypt: A, female anterior region; B, female posterior region; C, ma-
le posterior region.

et al., 1993), but differ in having higher a and ¢’
values and a longer odontophore. Moreover,
the amphids which are drawn as stirrup shaped
in the descriptions from South Africa, seem to
be pouch-like with bilobed base in the Egyptian
specimens.

XIPHINEMA FLONGATUM Schuurmans Stek-
hoven et Teunissen, 1938
(Table V; Fig. 10)

Specimens of Xiphinema elongatum were
found at Tsmailia (El-Smalia Governorate) in the
rhizosphere of onion (Allium cepa L.) and
strawberry (x Fragaria vesca L.) and at Nubaria
in the rhizosphere of grapevine (V. vinifera L.).

Females have a stout body, tapering towards
the extremities and assuming an open C pos-

ture when killed. Lip region hemi-elliptical, sep-
arated from the rest of the body by a constric-
tion. Amphids stirrup shaped with wide slit-like
aperture. Odontostyle robust, odontophore well
flanged, guiding sheath typical of the genus.
Vulva anterior to mid-body, vagina with well
cuticularized walls occupying 1/2 of the corre-
sponding body diameter. Genital system amphi-
delphic with both branches functional, but the
posterior one slightly more developed than the
anterior; no sperms visible in the uteri; ovaries
reflexed. Tail elongate, conical, dorsally curved
and ventrally flat, with pointed, subdigitate ter-
minus. '

No males were found.

Compared to the holotype (Tarjan and Luc,
1963), the Egyptian specimens of X. elongalum
are larger in size, have longer odontostyle and
posterior vulva (V = 40 in holotype), but com-
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TaBLe V - Morpbometric characters of Xiphinema elongatum fiom Egypt.

Locality Ismailia Nubaria Locality TIsmailia Nuburia
Haost Onion, Strawberry  Grapevine Host Onion, Strawberry - Grapevine
n 499 599 Tail um 5342.16 491295
(49-53) (47-54)
) HE0: 40,
. i ?243%% J (hyalin portion of tail) pm 148096 13£0.89
a 56£0.00  59£1.66 (13-15)  (12-14)
(56-50) (57.5-61) Body diam. at lip region {m 1140.58 1310.45
b 6(.0i%10 6.2i%.42 (11-12) (12-13)
6.062)  (57-6.8) Body diam. at guide ring pm  3240.96 313055
¢ 474165 48.5%1.86 i = = i gy
(31-33) (31-32)
¢ 208010 184005 ody diam. at base
(1.9-2.1) (1.8-1.9) of oesophagus um 39£1.71 37£1.52
v 4555100 443055 (37-41) (35-39)
(44-46) (43-44) Body diam. at vulva pm 4441.50 41+1.82
Odontostyle pm (110()9’;?.'846) 1(07(’),(51& 5)9 (43-46) (38-43)
>11 106-11 Body diam. at : 2658058 274038
Odontophore um 6140.50 03+0.45 Ody clam. 2t anuis fm (25( 273 26 28?
(61-62)  (63:64) : e g "
Oral aperture to basal Body diam. at beginning
guide ring [im 95.5£5.60  99%2.17 of J um 854096 8130
(91-102) (97-104) (8-10) (7-10)

Fig. 10 - Photomicrographs of Xiphinema elongatum from Egypt: A, female anterior region; B, female posterior region.
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pared to South African populations (Heyns,
1974) they have higher values of a and c, lower
value of ¢, posterior vulva, longer odontostyle
and posteriorly situated basal guide ring. Luc
and Southey (1980) studied the variability of
morphometric characters of 22 populations of
X. elongatum, 17 of which were from various
African regions. All of them, except those from
Zimbabwe and one population from Mauritius,
had a shorter body; all of them, except popula-
tions from Nigeria, Zimbabwe, Madagascar and
Mauritius had a longer tail; all of them, except
populations from Nigeria, two populations from
Zimbabwe, one from Zambia, one from Mada-
gascar and two from Mauritius, had an anterior-
ly situated vulva; all of them, except popula-
tions from Nigeria, Zimbabwe, Madagascar and
two from Mauritius had a shorter odontostyle.
The small body size (more or less 2 mm) is also
reported for a population from Sudan (Zeidan
and Coomans, 1989), whereas populations from
Cameroon had a longer body but shorter odon-
tostyle (Sakwe and Coomans, 1993). Compared

to specimens from Indian Ocean Islands (Heyns
and Coomans, 1992), X. elongatum from Egypt
has a longer body, odontostyle and odonto-
phore, shorter tail and posterior vulva.

XIPHINEMA HYGROPHILUM
Southey et Luc, 1973
(Table VI; Fig. 11)

Specimens of X. hygrophilum-were found in
the rhizosphere of mango trees (Mangifera in-
dical.) at Ain Kozin (El Smailia Governorate).

Female body very stout, tapering gradually
towards the anterior extremity and assuming a J
posture when killed. Lip region continuous with
the body, amphids large, stirrup-shaped, with a
very wide aperture. Odontostyle robust, odon-
tophore well flanged, guiding sheath typical of
the genus. Vulva anterior, vagina occupying
from 1/2 to 2/3 of the corresponding body di-
ameter, genital system pseudo-didelphic, with
the anterior branch reduced in size and the

TaBLE VI - Morpbometric characters of Xiphinema hygrophilum from Fgypt

Locality Ain Kozin Locality Ain Kozin
Mango Mango
Host Host
n 49¢ Oral aperture to basal guide ring um 141.5+2.65
(139-145)
L (mm) 2.1+0.13 Tail m 2140.50
(19-2.2) (20-21)
4 3612.06 (hyalin portion of tail) um 9+0.50
(34-39) ] (hyalin p : 9-10)
b 4.00.34 Body diam. at lip region um 16£1.15
(4.1-4.9) (15-17)
c 99.53.67 Body diam. at guide ring im 4742.16
(95-104) (45-50)
¢ 0.0£0.06 Body diam. at base of oesophagus um  53£3.20
(0.5-0.0) (50-56)
v 3512.06 Body diam. at vulva um 5744.35
(33-37) (53-61)
Odontostyle um 160+9.54 Body diam. at anus um 40+3.77
(150-173) (36-43)
Odontophore um 77£1.89 Body diam. at beginning of ] um 3143.59
(74-78) (26-34)
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Fig. 11 - Photomicrographs of X Aygrophilun rom Egypl: A, female anterior region; B, female posterior region.

ovary less developed (sometimes rudimentary)
than the posterior one; ovaries reflexed. Tail
hemispherical.

Males were not found.

Compared to the type population (Southey
and Luc, 1973) the Egyptian specimens of X.
hygrophilum generally have a larger body, with
anterior vulva and longer odontostyle and com-
pared to a population from Isracl (Cohn and
Sher, 1972, according to Southey and Luc, 1973)
have a longer body and odontostyle, but almost
equal V value.

XIPHINEMA INCOGNITUM
Lamberti ef Bleve-Zacheo, 1979
(Table VII; Figs 12-15)

Xiphinema incognitum occurred at Nubaria
in the rhizosphere of fig trees (Ficus carica L.).

Female body stout, tapering gradually to-
wards the anterior extremity, and assuming a
more or less open C posture when killed. Lip
region laterally rounded, separated from the
rest of the body by a constriction. Amphids stir-
rup shaped with slit-like aperture. Odontostyle
robust, odontophore well flanged, guiding
sheath typical of the genus. Vulva slightly poste-
rior to mid-body, vagina occupying 1/2 of the
corresponding body diameter, genital system
amphidelphic with two equally developed
branches; very large ovaries, reflexed. Tail co-
noid, dorsally curved and ventrally flat with
rounded terminus.

Juvenile stages probably separate into four
stages (Fig. 14). Actually, juvenile stages form a
continuous line to adult female, with none clear
cut except for the first stage, while in a South
African population (Fig. 15) from Bergendal,
Western Cape Province (Lamberti ef al.,, 1995b),



TasLE VII - Morpbometric characters of Xiphinema incognitum from Egypt.

Locality Nubaria
Host Fig
n 1599 771 772 10 J3 15 J4
L (mm) 1.910.11 0.710.00 0.9£0.05 1.210.07 1.510.08
(1.7-2.1) (0.7-0.7) 0.9-1.0) (1.1-1.3) (1.4-1.6)
a 48+2.30 34+1.11 37£1.51 38.513.03 44+1.56
(43-50) (32-35) (35-39) (34-44) (41.5-47)
b 5.940.42 3.840.25 4.240.30 4.7+0.31 5.1£0.33
(5.5-6.7) (3.5-4.2) (4.0-4.7) (4.2-5.2) (4.7-6.1
C 0845.15 20+0.73 271173 35+2.22 45+4.86
(59-78) (19-21.5) (25-30) (32-39) (36.5-54)
¢ 1.0£0.05 2.6+0.11 2.12£0.15 1.610.17 1.510.15
(1.0-1.1D (2.4-2.7) (2.0-2.4) (1.6-2.1) (1.3-1.8)
v 52+1.23 - - - -
(50-53)
Odontostyle m 8912.28 43+3.02 49£2.19 6245.25 7312.91
(85-93) (40-48) (47-53) (50-69) (70-80)
Odontophore um 52+1.70 30+1.00 3440.76 3812.00 444273
(50-55) (29-32) (33-36) (35-41) (41-50)
Replacement odontostyle pm - 50+2.34 04£1.35 744292 88.5%2.77
(47-53) (63-66) (71-80) (83-93)
Oral aperture to basal guide ring tm 7943.02 34+1.15 4241.75 5243.48 0243.76
(75-87) (33-30) (40-45) (45-57) (55-69)
Tail um 28+1.42 35£1.62 34£1.68 33+1.81 32+2.15
(25-30) (33-38) (32-37) (31-37) (30-37)
J (hyalin portion of tail) um 7.0£0.68 540.79 6+0.90 61+0.33 7+1.00
69 (4-6) -7 ©-7) ©-9)
Body diam. at lip region pl 13+0.35 810.38 9+0.38 10£0.50 11£0.58
(12-13) (7-8) (9-10) (9-1D (10-12)
Body diam. at guide ring um 29.5£1.30  16+0.95 19+0.38 22+1.76 25+1.46
(26-32) (15-17) (19-20) (19-25) (22-26)
Body diam. at base of oesophagus um 3511.73 19+0.90 2311.13 27+1.94 3011.83
(32-38) (18-20) (22-25) (24-30) (27-33)
Body diam. at mid-body or vulva um 39.542.45 2140.69 25+1.11 2942.60 33£2.08
(35-44) (20-22) (23-27) (26-34) (30-36)
Body diam. at anus [m 27£1.85 1340.49 1610.95 19+1.87 2314271
(24-30) (13-14) (15-17) (16-22) (20-31)
Body diam. at beginning of J um 1311.42 5£0.69 610.76 740.50 9+1.29
(11-17) (4-0) G- 6-7 (7-1D
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Fig. 12 - X. incognitum from Egypt: A, female anterior region; B, female posterior region; L4-L1, posterior region of 4th, 3rd,
2nd and 1st juvenile stages, respectively.
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Fig. 13 - Photomicrographs of X incoguitum from Egypl: A, female anterior region; B, female posterior region.
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Fig. 15 - Scatter diagram separating juveniles and adult females of X. incognitum from South Africa (Lamberti et al. 1995b).

the most isolated and the least variable seems
to be the fourth stage.

The Egyptian population of X. incognitum is
almost morphometrically identical to the type
(Lamberti and Bleve-Zacheo, 1979).

XIPHINEMA ITALIAE Meyl, 1953
(Table VIII; Figs 16-18)

A population of X. italiae occurred at Nubar-
ia, in the rhizosphere of grapevine (V. vinifera).

Female body slender, tapering towards the
extremities, assuming an open C to J posture
when killed. Lip region hemi-elliptical, separated
from the rest of the body by a deep constriction.
Amphids large, stirrup shaped, with wide slit-like
aperture. Odontostyle, odontophore and guiding
sheath typical of the genus. Vulva anterior to
mid-body, vagina occupying 1/2 of the body

corresponding diameter, genital system amphi-
delphic with equally developed branches, ovar-
ies reflexed. Tail conoid elongate, dorsally con-
vex and ventrally concave, with pointed termi-
nus. Granular structures are visible in the hypo-
dermal cords along the whole body.

Males were not found. The juveniles separ-
ate into three stages (Fig. 18).

Morphometrics of X. italiae are very variable
and those of the Egyptian population fall into
the range reported for other Mediterranean
Martelli et al., 1966; Lamberti et al., 1996), Ital-
ian (Lamberti et al., 1985; Roca et al., 1991) and
South African populations (Heyns, 1974). How-
ever, according to Martelli et al., (1960), X. itali-
ae has four juvenile stages (only three detected
in the Egyptian population) and the tail profile
of most specimens of X. italiae from regions
other than Egypt are more slender and taper
more gradually.
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TABLE VIII - Morphometric characters of Xiphinema italiae from Egypt.

Locality

Nubaria

Host Grapevine
n 1599 1J1 9J2 12]3
L (mm) 3.0£0.15 1.3 1.7+0.12 214011
(2.8-3.2) (1518 (2023
a 86.5+2.78 51 61+1.87  70.5%3.03
(82-91) (57-62) (66-74)
b 8.0£0.27 51 5.9£0.64 0.1£0.33
(7.5-8.6) (5.0-6.9) (5.7-6.6)
c 454275 23 254145 324296
(40-50) (23-28) (27.5-39)
c 3.140.16 4.1 3.910.27 3.4+0.16
(2.7-3.3) (3.4-4.3) (3.2-3.7)
v 42%1.23 - - -
(41-45)
Odontostyle um 95+1.82 53 64£0.83 77£1.95
(91-98) (63-65) (75-81)
Odontophore pm 58+1.46 36 43£1.59 51£1.45
(53-59 (40-45) (49-54)
Replacement odontostyle um - 66 78+1.66 961+1.98
(75-80) (94-99)
Oral aperture to basal guide ring um 84£2.26 45 57+1.80 70+2.19
(80-87) (54-60) (66-73)
Tail um 67+4.39 67+2.85  (8+4.34
(57-73) 61-7D) (60-74)
J (hyalin portion of tail) um 15+1.44 7 10+1.12 114+0.51
(13-17) 7-1D) (10-1D)
Body diam. at lip region Um 1140.00 9 940.33 10+0.29
(11-1D 9-10) 9-10)
Body diam. at guide ring pm 27+1.05 17 21+1.13 23+0.60
(26-30) (19-23) (22-24)
Body diam. at base of oesophagus pum 3141.94 23 2512.03 28+1.15
(25-33) (22-28) (26-30)
Body diam. at mid-body or vulva pm 3512.08 26 27+2.07 30£0.62
(30-38) (253D (29-31)
Body diam. at anus um 21+£0.91 15 17+1.83 20+0.87
(19-23) (15-20) (192D
Body diam. at beginning of J um 9+0.49 5 010.44 010.45
89 (5-6) -7
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Fig. 16 - X. italiae from Egypt: A, female anterior region; B, female posterior region; C, female habitus; L3-L1, posterior re-
gion of 3rd, 2nd and 1st juvenile stages, respectively.
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Fig. 17 - Photomicrographs of anterior and posterior regions of X. itafiae females; A-C, Egyptian population; D-F, Ttalian po-
pulation; G, H, Greek population (Crete).
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Fig. 18 - Scatter diagram separating juveniles and adult females of X. italiae from Egypt.

XIPHINEMA SANTOS Lamberti, Lemos,
Agostinelli et D’Addabbo, 1995
(Table TX; Figs 19-22)

Xiphinema santos was found in the rhizo-
sphere of grapevine (V. vinifera) at Nubaria.

Female body robust, tapering towards the ex-
tremities, assuming a closed C posture when
killed. Lip region hemi-elliptical, separated from
the rest of the body by a constriction. Amphids
stirrup shaped with slit-like aperture. Odontos-
tyle robust, odontophore well flanged, guiding
sheath typical of the genus. Vulva slightly poste-
rior to mid-body, vagina occupying 1/3 of the
corresponding body diameter. Genital system
amphidelphic, with equally developed branches

and reflexed ovaries. Tail conoid, broadly con-
vex dorsally and slightly concave ventrally, with
pointed terminus. Along body, in the hypoder-
mal cords, there are globules with granular ap-
pearence; they also occur in the type population
from Portugal, although were not reported in
the original description (Lamberti et al., 1993).

Males were not found.

The Egyptian population of X. santos is al-
most identical to that from Goubeira, Portugal
(Lamberti et al., 1993), but the vulva is slightly
posterior compared to specimens from Madeira
and Azores (Lamberti et al., 1994).

The juvenile stages, as it seems in the Portu-
guese population (Fig. 21), separate into four
groups (Fig. 22).
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TaBLE IX -~ Morphometric characters of Xiphinema santos from Egypt.

Locality Nubaria
Host Grapevine
n 2299 101 10 J2 10713 5 J4
L (mm) 1.910.10 0.710.34 0.95£0.39  1.25£0.65 1.6£0.04
(17200 (0708 09100 (11135 (15106
a 51£2.25 35+3.1 38+1.5 43119 460£1.52
(47-54) (32-40) (37-41.5) (40-40) (44-48)
b 6.5£0.38 4.310.6 4.810.5 5.240.2 5.4%0.36
(5.7-7.D (3.6-5.5) (4.2-5.5) (4.9-5.5) (5.0-5.8)
C 53+2.72 23127 28%1.8 35+2.4 44£1.00
(48-57) (18-27) (27-32) (31-39) (43-45)
c 1.6£0.09 2.610.2 2.210.2 2.1£0.2 1.710.05
(1.5-1.8) (2.3-2.8) (1.9-2.5) (1.9-2.3) (1.7-1.8)
v 52+1.32 - - - -
(49-53)
Odontostyle um 82+1.78 43£1.0 50+1.5 02+1.8 70£0.45
(77-85) (42-44) (47.5-52) (59-65) (69-70)
Odontophore um 47%1.35 30.5£0.7 3542.1 40£1.6 41%1.48
(44-49) (29.5-31) (32-38) (37-42) (39-43)
Replacement odontostyle pm - 52427 06+2.1 78+2.1 8514.32
(48-57) (64-69) (75-80) (78-88)
Oral aperture to basal guide ring pm 08%1.79 41+3.9 42.5£0.8 5414.1 58+0.84
(63-7D (34-45) (41-44) (48-63) (57-59)
Tail pm 35+1.21 3313.5 3412.4 35.5+2.8 36+1.34
(33-38) (28-39) (30-38) (32-41) (34-37)
J (hyalin portion of tail) um 9+0.72 0+1.3 011.6 7+0.7 710.84
8-1D (3-8 (4-9) (6-8) (6-8)
Body diam. at lip region um 1140.49 8£0.5 8+0.5 9£0.7 10+0.00
(10-11) 79 79 (8-10) (10-10)
Body diam. at guide ring um 26£0.59 16+0.7 1840.5 2140.6 24£0.89
(25-27) (15.5-18)  (17.5-19) (20-22) (23-25)
Body diam. at base of oesophagus um 3311.02 20%1.3 23.511.0 27414 31£1.64
(31-35) (18-22) (22-25) (25-29) (29-33)
Body diam. at mid-body or vulva pm 37£1.62 21423 25+1.4 20+1.7 34£1.30
(35-40) (18-24) (23-26) (27-32) (33-36)
Body diam. at anus pim 2210.99 1311.4 15+0.5 17.5£19 21+0.71
(20-24) (12-16) (145-16)  (15-20.5) (20-22)
Body diam. at beginning of J um 9.5£0.51 6+0.7 6+0.7 7+0.6 84+0.55
(9-10) 5-7) -7 (6-7) (7-8)
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Fig. 19 - X. santos from Egypt: A, female anterior region; B, female posterior region; L4-L1, posterior region of 4th, 3rd, 2nd
and 1st juvenile stages, respectively.
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Fig. 20 - Photomicrographs of X. santos from Egypt: A, female anterior region; B, female posterior region; C, globular bodics

in the hypodermal cord.

XIPHINEMA SIMILLIMUM
Loof et Yassin, 1971
(Table X; Figs 23-23)

A population of X. simillimum was found in
the rhizosphere of a fig tree (F. carica) at Nu-
baria, but single females also occurred at Beni
Suef, in the rhizosphere of mango (M. indica
L.), tomato (Lycopersicon esculenium, Milb.)
and barley (HHordeum vulgare 1.) and at Nubar-
ia, in the rhizosphere of grapevine (V. vinifera).

Female body robust, tapering towards the
extremities, assuming a J habitus when killed.
Lip region hemi-elliptical, separated from the
rest of the body by a depression. Amphids stir-
rup shaped with slit-like aperture. Odontostyle,
odontophore and guiding sheath typical of the
genus. Vulva anteriorly situated, vagina occupy-

ing 1/2 to 2/3 of the corresponding body diam-
eter. Genital system amphidelphic, both branch-
es complete, but, the anterior one shorter and
with the ovary less developed than the posteri-
or. It seems that eggs are produced only by the
posterior branch. Ovaries reflexed. Tail elon-
gate, ventrally bent, dorsally convex and ven-
trally concave with thin terminus.

The two males (male is described for the first
time) found in the population are similar to fe-
males, with the posterior region more coiled.
Both have functional testis with sperms. Spic-
ules are very robust, ventrally arcuate. The ada-
nal pair of supplements is preceded by a row of
five or six papillae. The tail has a thin terminus
ending in an attenuated spine. Juveniles seem
to separate into four stages with no clear cut
between the first and second (Fig. 25).
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Fig. 21 - Scatter diagram separating juveniles and adult females of X. santos from Portugal.
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Fig. 22 - Scatter diagram separating juveniles and adult females of X. santos from Egypt.
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TaBLE X - Morpbometric characters of Xiphinema simillimum from Egypt.

Locality Nubaria
Host Fig
n 15Q9Q 2348 77 8]2 573 15 J4
L (mm) 2.310.13 2.3-2.5 0.810.08 1.140.06 1.530.00 1.81£0.20
(2.1-2.5) (0.7-0.9) (1.0-1.2) (1.5-1.5) (1.6-2.1)
a 02.5£4.14 04-68 3943.27 46+1.81 5212.60 5813.30
(55-68) (35-43) (45-50) (50.5-55) (54-65)
b 6.0£0.52 5.4-6.9 3.940.32 4.510.37 4.9+0.10 5.210.50
(4.6-6.0) (3.5-4.3) (4.0-4.9) (4.8-5.0) (4.3-0.0)
C 25%1.31 36-46 13+1.22 15£1.57 17£1.53 2042.16
(23-26.5) (12-15) (13-18) (15-18) (17-23)
c 4.0£0.37 2.2-1.9 5.420.11 4.8%0.35 4.740.23 4.510.36
(3.5-4.5) (5.3-5.5) (4.3-5.2) (4.4-4.8) (3.9-5.2)
v 30£1.99 - - - - -
(26-33)
Odontostyle um 105+2.20 106-105 41+0.89 55%1.60 71£0.00 88+3.02
(101-109) (40-42) (54-58) (71-7D (81-92)
Odontophore um 62£1.27 63-63 33+1.34 4041.20 46£0.58 54+1.38
(60-63) (31-39) (38-42) (46-47) (53-58)
Replacement odontostyle um - - 56£1.14 72.511.93 88+1.73 1041+3.22
(54-57) (70-76) (87-90) (98-110)
Oral aperture to basal ¢
guide ring pum 9854279  99-101 354122 S040.83  63t2.00  793.55
(94-102) (33-30) (49-51) (61-65) (74-85)
Tail um 92.5%+4.20 65-55 61+1.34 7145.53 90+7.02 9146.61
(86-103) - (60-63) (61-77) (83-97) (77-100)
J (hyalin portion of tail) um 13.6£2.10 21-18 3.5%0.55 410.99 740.58 9+1.46
(10-16) (3-49 (3-5) (7-8) (7-1D
Body diam. at lip region um 1040.36 10-10 7£0.00 8+0.74 810.58 9+0.53
(10-1D) (77 79 (89 (8-10)
Body diam. at guide ring pm 2940.91 30-29 14£0.45 1840.46 21+0.58 25+0.78
(27-3D (14-15) (18-19) (21-22) (23-26)
Body diam. at base
of oesophagus um 3542.21 33-34 18+0.45 2241.46 2741.00 29+1.86
(31-39) (18-19) (19-23) (26-28) (26-32)
Body diam. at mid-body
or vulva um 38+3.13 36-37 20+0.71 244177 29+1.73 31+2.28
(33-42) (19-21) (21-26) (27-30) (27-39)
Body diam. at anus pm 23+1.14 30-29 11£0.00 1521.04 1941.00 2142.03
(21-25) (11-1D (14-17) (18-20) (17-25)
Body diam. at beginning of J um ~ 610.53 7-6 310.45 310.52 540.58 5+0.47
-7 (3-4) (3-9) 4-5) (5-6)
Spicules pm - 54-54 - - - -
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Fig. 23 - X. simillimum from Egypt: A, female anterior region; B, female posterior region; C, male posterior region; L4-L1,
posterior region of 4th, 3rd, 2nd and 1st juvenile stages, respectively.
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Fig. 25 - Scatter diagram separating juveniles and adult females of X. simillimum from Egypt.

The Egyptian populations of X. simillimum
are morhologically and morphometrically identi-
cal to the type population from Sudan (Loof
and Yassin, 1970), including the female anterior
genital branch as described by Luc (1981).
Compared to another population from Sudan
(Zeidan and Coomans, 1989), the Egyptian
specimens have higher a and lower ¢’ value.

The technical assistance of Mr. F. Zacheo is
gratefully aknowledged.
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