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SPEcms OF THE XIPHINEMA AMERICANUM -GROUP (NEMATODA: DORYlAIMillA)
ON THE TERRITORY OF THE FORMER YUGOSlAVIA 1

by
L.BARSI

Summary. Pour species of the Xiphinema americanum-group, X. ince11um Lamberti, Choleva et Agostinelli, X. pachtaicum (Tulaganov)
Kirjanova, X. simile Lamberti, Choleva et Agostinelli and X. taylori Lamberti, Ciancia, Agostinelli et Coiro were found in the territory of the
forrner Yugoslavia. In arder to conflffi1 species identification, cluster analysis (CA) was used to study the relationship between X. incenum,
X. pachtaicum, X. simile and closely related species X. califomicum Lamberti et Bleve-Zacheo, X. intennedium Lamberti et Bleve-Zacheo
and X. opisthohystentm Siddiqi on the one hand and X. taylori and X. brevicolle Lordello et da Costa, X. diffusum Lamberti et Bleve-Zacheo,
X. paroum Lamberti, Ciancia, Agostinelli et Coiro and X. pseudoguirani Lamberti, Ciancia, Agostinelli et Coiro on the other hand. Measure-
ments used in CA were taken from 23 populations found on the territory of the forrner Yugoslavia and 34 populations from literature. CA
conftrrns the identification of the four above mentioned species. Morphological characteristics, morphometrics and distribution of the spe-
cies afe presented. The use of value c' is suggested as a new distinguishing criterion instead V in paragraph Il in the dichotomous key of
Lamberti and CafOne 0991) far separating closely related X. opistho~ystentm from X. simile.

in this study or were obtained from the literature. Table I
contains the list of 25 selected populations and their ori-
gin. In Table Il those populations and their origin afe list-
ed which were added to the Table I of Lamberti et al.
(1991).

Cluster analysis was performed on nontransformed
data using the average population va!ues of a set of 13
characters (Table 111 and IV) signed as in Lamberti et al.
(1991). To make dendrograms comparable the unweighted
pair group average as a clustering method and standard-
ized Euclidean distance as a coefficient were selected. Us-
ing the originaI set of data (Table Il, p. 313) of these au-
thors this combination produced an ahnost identica! den-
drogram (Fig. 1) as on page 314.

In 1991 Lamberti and Cafone published a dichotomous
key far the identification of 38 species of the X. american-
um-group. In many cases the correct identification of spe-
cies in this group is difficult, because some afe morpho-
logically similar, i.e. rnany of their morphometric and mor-
phological features overlap. Recently some methods of
multivariate statistical analysis bave been used to facilitate
identification and separation of various populations of
these closely related species and to study their interspecif-
ic and intraspecific variation (Georgi, 1988; Alkernade and
Loof, 1990; Griesbach and Maggenti, 1990; Lamberti et al.,
1991).

In this study cluster analysis (CA) was used to COnflfffi
and support identification of species found on the territory
of the former Yugoslavia comparing them with other pop-
ulations of the same or the closely related species.

Results and discussion

Materlals and methods Four species of Xiphinema: X. incenum, X. pachtai-
cum, X. simile and X. taylori were found in the territory of
the former Yugoslavia. The first three species afe clearly
different from X. taylori and will be discussed separately.

Figure 2 shows the dendrogram obtained by clustering
analysis of 25 populations (Table I) of X. incertum, X.
pachtaicum, X. simile, X. californicum, X. intermedium
and X. opi.çtho~ysterum. CA indicated the occurrence of six

Nematodes were extracted using a modified Cobb's de-
canting and sieving technique (Flegg, 1967). Specimens
were killed by hot FP 4-1, processed to glycerin by
Andrassy's (1984) rapid method and mounted on perma-
nent slides in dehydrated glycerin.

Measurements were taken directly on specimens used

Fonner Yugoslavia: as a whole geographical territory
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 I -Population ojXiphinema selected far cluster analysis (CA).TABLE

OriginaI
identificationPopulalion/Origin Reference

X. simile

X. simile
X. simile
X. simile
X. simile
X. simile
X. simile
X. simile
X. simileC'p)
X. simile C'h)
X. opisthohysterum
X. californicum
X. californicum                                                        " 
X. californicum                                                        " 
X. intermedium                                                        "
X. pachtaicum
X. pachtaicum
X. paçhtaicum
X. pachtaicum
X. pachtaicum
X. pachtaicum
X. incertum C'h)
X. incertum C'p)
X. incertum
X. incertum

originaI

originaI
originaI
originaI
originaI
originaI
originaI
originaI

Lamberti et al., 1983

Lamberti and Bleve-Zacheo, 1979

originai
originai
originai
originai
originai
originai

Lamberti et al., 1983
"

Barsi, 1989
originai

A Male Pijace DSIO
B Sanad DR39
C Zabalj DR32
D Zabalj DR32
E Zabalj DR22
F Nis EN89
G Ulcinj CM54
H Konsko FL15
I Kovachitsa, Bulgaria
J Kovachitsa, Bulgaria
K Aligarh, Northem India
L Bakersfield, Califomia, V.S.A.
M Riverside, Califomia, V.S.A.
N Hermosillo, Mexico
O Fort Pierce, Florida, V.S.A.
p Novi Sad OROI
Q Liparija OROO
R Coka OR38
S Gediéi UL91
T Ferenci VLOI
V Trebinje BN83
V Various localities, Bulgaria
W Various localities, Bulgaria
X Ferenci VLOI
Y Gediéi UL91

'h = holotype; 'p = paratypes

dendrogram, populations a-g (Table Il and IV) from the ter-
ritory of the former Yugoslavia, whici) were previously
identified as X. brevicolle, were placed in the third entity
with populations of X. taylori (Lamberti et al., 1991). These

TABLE II - Populations ofXiphinema selected for cluster

analysis.

Originai
identificationPopulation/Origin Reference

a Rozno WL39
b Baéin Doi XL81
c Lipnica VM33
d Zidani Most WMI0
e Deliblato sand EQ06
f Deliblato sand EQO6
g Deliblato sand EQO6

X. taylori

X. taylori

X. taylori

X. taylori

X. taylori

X. taylori

X. taylori

originai
originai
originai
originai
originai
originai
originai

distinct entities. The first entity comprises ten populations.
Eight of them (A-H) afe originally identified as X. simile,
and I and J afe holotype and paratypes of X. simile respec-
tively (Lamberti et al., 1983). The second entity comprises
only the population of X. opistbobyste1Um (K), from North-
ero India. The third group is formed by populations L and
M from U.S.A. and N from Mexico. Ali of them were identi-
fied by Lamberti and Bleve-Zacheo (1979) as X. californi-
cum. The fourth group comprises six populations of X.
pacbtaicum (P-U). The fIfth entity comprises four popula-
tions of X. incertum: V (holotype) and W (paratypes) from
Bulgaria (Lamberti et al., 1983), X from Slovenia (Barsi,
1989) and Y also from Slovenia. The sixth entity comprises
only the population O, from U.S.A., identified by Lamberti
and Bleve-Zacheo (1979) as X. intermedium. It has the
greatest dissimilarity value among the other populations.
CA clearly separated these closely related species.

Figure 3 shows the dendrogram obtained by clustering
analysis of 32 populations of X. brevicolle, X. diffusum, X.
parvum, X. pseudoguirani and X. taylori. As shown in this
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T ABLE III - Population and average values 01 the variables used lor cluster analysis.

Population
and n. of

specimens

LB  VIP EJSTLCASA1Y AG TDVAL

66.0
66.3
67.6
65.6
68.7
66.3
67.9
66.5
67.0
66.0
66.0
90.0
82.0
86.0
76.0
90.8
89.0
89.1
87.9
89.6
82.3
88.0
92.0
89.0
90.5

54
57
56
55
55
56
56
54
53
53
57
51
50
51
52
57
57
57
56
57
57
56
57
56
58

42.0

42.4
43.2
42.5
44.1
42.9
42.0
42.7
38.0
39.0
36.0
48.0
47.0
48.0
45.0
50.3
49.9
50.9
50.8
50.3
49.3
51.0
51.0
49.0
49.6

6.1

8.0

6.7

5.8

6.9

6.3

7.0

6.9

7.0

7.0

6.5

6.0

7.0

8.5

10.0

10.9

9.2

9.9

10.4

9.9

10.8

7.0

7.0

7.5

7.8

9.4

9.3

9.6

9.5

9.9

9.2

8.9
10.0

9.0

9.0

9.0
10.0

10.0

10.5

10.5

9.1
8.8

8.9

9.1

9.0

8.5

8.0

9.0

9.0
8.8

60.7
61.6
58.8
60.4
62.9
60.8
62.7
61.5
50.0
51.0
49.5
76.0
70.0
74.0
63.0
72.6
80.8
83.8
83.0
83.1
70.0
77.0
71.0
78.0
82.9

28.8

30.6
30.0
29.6
32.5
29.2
28.5
26.4
29.0
29.0
33.0
31.0
31.0
33.0
33.0
31.8
31.2
32.7
33.4
31.9
29.1
27.0
28.0
27.5
26.7

27
26
27
29
30
26
28
26
29
27
30
33
31
34
37
30
29
28
29
30
30
32
34
31
30

A
B
C
D
E
F
G
H
I

J
K
L
M
N
O
p

Q
R
S
T
U
V
W
X
Y

2.14

2.10

2.18

2.24

2.37

1.86

1.97

1.93

1.90

1.90

1.82

2.00

1.90

1.90

1.60

2.07

1.98

1.96

2.00

1.91

1.85

1.70

1.90

1.85

1.93

78
78
79
75
78
69
68
74
75
71
59
60
61
56
43
67
66
68
66
63
61
54
57
60
62

7.1
6.7
7.1
7.0
7.6
6.2
7.4
6.5
7.3
7.2
7.5
6.8
7.0
6.9
6.0
6.5
6.0
5.8
6.0
5.9
6.2
5.3
6.4
5.7
6.3

74.6
68.8
72.2
75.7
73.0
63.8
68.9
72.3
67.0
67.0
56.0
63.0
69.0
58.0
47.0
65.3
63.5
60.2
60.0
60.0
63.7
64.0
69.0
67.0
72.9

1.64

1.73

1.67

1.60

1.79

1.69

1.72

1.50

1.60

1.70

1.95

1.60

1.50

1.70

1.50

1.73

1.70

1.81

1.86

1.81

1.67

1.50

1.50

1.56

1.53

L = body length (mm); A,B,C,V, = de Man's a,b,c,v ratios; CIP = c'; EST = odontophore length <I1In); J = length of the hyalin portion of tail
<I1In); LAB = body diameter at lip region <I1In); STY = odontostyle length <I1In); AG = distance of the guiding ring from the anterior extrem-
ity <I1In); TAL = taillengili <I1In); = bv = body diameter at vulva <I1In).

Population and average values oJ tbe variables used Jor cluster analysis.TABLE IV

STY TDVALPopulation
and n. of

specimens

L A CB CIP EVST LJA AC

44.5
43.3
46.8
42.3
44.1

44.3
40.2

2.04
2.01

2.19
2.07
2.07
2.10
2.03

45.9
46.4
46.8
49.0
47.0
47.6
46.6

6.6
6.4
6.4
7.1
6.1
6.3
6.0

72.6
75.3
81.0
70.2
84.3
79.0
86.3

0.96
0.90
0.89
0.98
0.82

0.89
0.82

49.0
50.1
49.0
48.7
52.5
50.6
52.5

55.0
55.9
55.7
57.7
55.6
57.6
55.6

8.6

9.2
9.6
7.9
8.1

9.3
8.4

12.8

13.4
13.9
13.5
13.7
13.8
13.8

88.8

91.3
91.7
91.6
92.9
95.4
92.5

28.2

26.8

27.0

29.5

24.6

26.8

24.8

a 23
b 3
c 2
d 1
e 13
f 8

g 3

28

.7

.5

.7

.4

.2

.2

.6

.5

.0

.0

.5

.0

.0

.0

.0

.5

.6

.2

.4

.8

.5

.0

.0

.5

.7

.4

.9

.2

.8

.1

.8

.7

.0

.0

.0

.5

.0

.0

.0

.0

.8

.8

.4

.9

.1

.1

.0

.0

.0

.8

20
2
5
6
5

15
6
1
1

9
2

20
4

19
15
5

10
8
7

10
8
1
4
1
2

.3

.3

.3

.7

.8

.5

.7

.3

.0

.0

.5

.0

.0

.0

.0

.4

.4

.9

.7

.4

.3

.0

.0

.0

.9

79.8
78.9
82.1
79.7
81.0

83.0
79.9
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ing: L = 1.98 Inm; a = 77; b = 5.9; c = 61.5; c' = 1.55;

odontostyle = 62. 7 ~; odontophore = 45.2 ~; orai aper-

ture to guiding ring = 57.1 ~; taii = 32.2 ~; J = 5 ~;

spicules = 30 ~; body diameter at Iip region = lO ~;

body diameter at guiding ring = 18.8 ~; body diameter at

base of oesophagus = 23.5 ~; body diameter at middle

body = 25. 7 ~; body diameter at anus = 20. 7 ~; body

diameter at beginning of J = 6.3 ~.

It is similar to the female in generaI morphology and
body shape, except that it is more curved in posterior re-
gion. Both testes developed, dorylaimid, containing appar-
ently normal sperm. With adanal pair and 4 weak ventro-
median supplements. Tail shott, conical, similar to that of
the female.

It is the first record of X. simile from the territory of the
former Yugoslavia.

TABLEV Mo1phometrics oJ eight populations of Xiphinema pachtaicum.

Locality and
rhizosphere of

Negotino EL99 Trebinje BN83 Gediéi UL91
Vttts vini/era V. vini/era V. vini/era

Gediéi UL91 Liparija DROO Coka DR38
Il: vinifera Corylus avellana V. vinifera

Navi Sad ORO! Navi Sad ORO!
TI/la a'8entea Abies alba

(origina!)
n499

(originaI)
899

(originaI)
1599

(origina!)
799

(originai)
1099

(originai)
899

(originaI)
7<#<#

(origina!)
599

L nun C': 1.84,0.06 1.85,0.13 1.85,0.11 2.00,0.15 1.98,0.06 1.96,0.13 1.91,0.11 2.07,0.12
(1.73-1.90) (1.58-2.02) (1.67-2.05) (1.83-2.26) (1.88-2.09) (1.72-2.12) (1.75-2.07) (1.95-2.23)

a64.6,4.0 61.3,2.2 62.4,2.2 66.7,3.0 66.4,1.8 68.9,3.8 65.0,3.5 67.4,1.5
(59.9-70.5) (57.4-63.8) (56.4-64.9) (62.G-71.1) (63.G-70.3) (62.7-73.3) (58.2-70.1) (65.5-69.8)

6.4,0.2 6.2,0.5 5.8,0.4 6.0,0.4 6.0,0.2 5.8,0.4 6.3,0.3 6.5,0.4
(6.2-6.7) (5.3-6.9) (5.1-6.4) (5.5-6.6) (5.6-6.3) (5.3-6.6) (5.9-6.9) (6.0-7.0)

c60.2,1.5 63.7,4.4 58.1,4.2 60.0,5.5 63.5,3.4 60.2,5.0 65.6,4.8 65.3,1.8
(59.1-62.8) (56.3-69.1) (50.2-66.9) (52.8-67.9) (58.7-69.7) (52.7-68.8) (60.2-73.1) (63.4-68.8)

c'1.75,0.10 1.67,0.07 1.87,0.13 1.86,0.09 1.70,0.11 1.81,0.10 1.64,0.08 1.73,0.10
(1.66-1.92) (1.57-1.79) 0.64-2.08) 0.67-1.96) 0.53-1.93) 0.67-2.00) 0.46-1.73) 0.57-1.87)

V57.4,0.8 57.5,1.2 58.7,0.9 56.4,0.8 57.6,1.5 57.2,0.5 58.1,1.5 57.5,1.3
(56.3-58.5) (54.7-58.7) (56.1-60.1) (54.7-57.7) (55.6-61.0) (56.5-58.0) (56.8-60.8) (55.4-59.2)

135.5,2.4 131.7,6.6 139.1,3.1 138.8,1.7 138.9,1.6 140.0,1.5 136.5,1.9 141.1,2.2
032.0-138.3) 023.2-142.0) 033.2-143.3) 037.G-142.0) 037.0-142.0) 037.0-142.0) 033.3-138.7) 038.3-144.5)

85.5,2.0 82.3,5.1 89.1,1.7 87.9,2.3 89.0,1.8 89.1,1.3 85.8,2.0 90.8,1.9
(83.G-88.0) (74.2-89.2) (85.5-91.8) (85.5-93.0) (85.5-91.7) (86.7-90.5) (83.0-88.0) (88.G-93.0)

50.0,0.6 49.3,2.2 50.1,2.1 50.8,1.6 49.9,1.3 50.9,1.3 50.6,0.5 50.3,0.8
(49.G-50.3) (45.2-52.8) (45.2-52.8) (49.0-54.0) (47.8-52.8) (49.G-52.8) (50.3-51.5) (49.G-51.5)

76.2,1.5 70.0,4.1 84.1,2.1 83.0,1.3 80.8,1.2 83.8,1.6 71.3,2.5 72.6,0.9
(74.2-77.9) (65.4-75.4) (80.4-88.0) (81.1-84.8) (79.2-82.3) (81.7-86.7) (67.8-76.0) (71.6-74.1)

30.6,0.9 29.1,2.0 31.9,1.8 33.4,1.0 31.2,1.7 32.7,2.2 29.2,1.0 31.8,2.5
(29.3-31.4) (26.4-32.7) (28.9-35.2) (31.4-34.6) (28.3-33.9) (29.5-36.4) (28.3-31.1) (28.3-35.2)

9.7,0.5 10.8,1.1 10.2,0.7 10.4,1.3 9.2,0.6 9.9,0.6 10.5,0.6 10.9,1.1
(8.8-10.0) (8.8-12.5) (8.8-11.3) (8.8-13.2) (8.2-10.0) (9.2-11.3) 00.G-11.3) (9.4-12.5)

8.7,0.1 8.5,0.4 8.8,0.3 9.1,0.3 8.8,0.2 8.9,0.6 9.1,0.7 9.1,0.3
(8.5-8.8) (7.5-8.8) (8.2-9.4) (8.8-9.7) (8.5-9.4) (8.8-9.4) (8.5-10.7) (8.8-9.4)

20.8,0.6 21.0,0.6 22.2,0.5 22.5,0.7 21.7,0.3 21.9,0.6 21.0,0.7 21.7,0.4
(20.1-21.4) (20.1-21.8) (21.4-23.2) (21.8-23.9) (21.4-22.3) (21.G-22.6) (20.1-22.6) (21.4-22.3)

25.6,1.2 26.9,1.7 26.6,1.0 27.0,1.0 26.8,0.4 26.3,1.0 25.7,1.1 26.9,1.2
(23.9-27.3) (23.2-28.9) (25.1-28.3) (25.8-28.9) (26.4-27.6) (25.1-27.6) (25.1-28.1) (25.5-28.9)

28.6,1.4 30.1,2.1 29.7,1.4 29.9,1.9 29.8,0.7 28.4,1.2 29.5,2.0 30.8,1.7
(26.4-30.2) (25.5-32.4) (27.6-32.7) (27.6-33.3) (28.6-31.1) (27.0-30.2) (27.6-32.7) (29.3-33.6)

17.5,0.7 17.4,0.9 17.1,0.7 17.9,0.5 18.3,0.5 18.0,0.6 17.8,1.0 18.3,0.7
06.3-18.2) 06.3-18.8) 06.G-18.5) 07.3-18.8) 07.6-18.8) 07.3-18.8) 06.7-19.8) 07.6-19.5)

8.4,0.1 9.2,0.7 8.0,0.7 7.9,0.6 8.3,0.6 7.5,0.7 9.0,0.4 8.4,0.8
(8.2-8.5) (8.2-10.0) (6.9-9.4) (7.5-8.8) (7.5-9.4) (6.3-8.5) (8.8-10.0) (7.5-10.0)

b

Total spear

lenght l1In
Odontostyle l1In

Odontophore l.LIn

Oral aperture to

guiding ring l1n1

Taill1n1

J (hyaline portion
of tail) l1n1

Body diameter at

lip region l1n1
Body diameter at

guiding ring l1n1
Body diamo at base
of oesophagus l1n1

Body diameter at
vulva l1n1

Body diameter at
anus l1n1

Body diameter at
beginning of J l1n1

CO) Mean. Std (Min-Max).
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TABLE VI - Morphometrics oJ eight populations of Xiphinema Simili

Vlcinj CM54
Pteridium
aqui/inum

Konsko FL15
Platanus
orientalis

Sanad DR39

Trifollum
campestro

Zabalj DR22

Eupborbta
c;parlsstas

Zabalj DR32

Eupborbia sp.
NiS EN89
V. vinifera

Locality and
rhizosphere of

M. Pijace 0510
grasses

Zabalj DR32

Eupborbta sp.

(originaI)
2~~

(originaI)
599

(originai)
699

(origina!)
5~~

(origina!)
1599

(originaI)
699

(origina!)
19

n(originaI)
20~~

2.18,0.06 2.24,0.06 2.37,0.10 1.86,0.09 1.97,0.14
2.10,2.11 (2.09-2.27) (2.17-2.34) (2.26-2.53) 0.71-2.08) 0.71-2.11)

79.3,3.7 75.7,4.2 78.8,4.8 69.5,2.6 68.7,2.3
78.4,78.2 (73.8-83.7) (69.0-81.2) (72.1-86.3) (64.3-73.4). (64.6-72.1)

7.1,0.4 7.0,0.3 7.6,0.5 6.2,0.4 7.4,0.7
6.8-{J.7 (6.7-8.0) (6.3-7.4) (7.1-8.3) (5.7-7.3) (6.2-8.4)

72.2,5.2 75.7,4.2 73.0,3.2 63.8,3.7 68.9,5.9
67.6,70.1 (63.5-78.3) (73.4-76.7) (69.8-77.7) (58.1-70.8) (60.5-SO.0)

1.67,0.10 1.60,0.10 1.79,0.15 1.69,0.07 1.72,0.12
1.76,1.71 0.57-1.83) 0.48-1.77) 0.58-2.00) 0.54-1.81) 0.50-1.85)

56.7-0.4 55.4,1.2 55.2,0.8 56.2,1.0 56.6,1.456.4,58.5 . (55.9-57.1) (53.6-56.7) (54.5-56.6) (54.8-58.2) (54.2-58.6)

110.8,2.0 108.0,1.9 112.8,2.0 109.2,2.9 109.9,1.7
108.0,109.3 008.1-113.1) 006.0-111.7) 009.2-115.5) 004.3-114.4) 007.9-112.9)

67.6,0.9 65.6,1.5 68.7,0.9 66.3,1.9 67.9,1:1
67.2,65.3 (66.6-69.1) (63.4-{J7.8) (67.8-70.3) (62.8-70.4) (66.5-69.0)

43.2,1.3 42.5,1.9 44.1,1.5 42.9,1.5 42.0,1.7
40.8,44.0 (41.5-45.2) (40.2-45.8) (41.4-45.5) (41.5-45.2) (38.9-43.9)

58.8,3.1 60.4,0.8 62.9,1.4 60.8,2.0 62.7,1.3
62.2,61.0 (52.8-61.0) (59.0-{J1.5) (60.2-64.0) (57.8-66.6) (61.5-65.3)

30.0,2.3 29.6,0.9 32.5,2.0 29.2,1.2 28.5,1.4
31.1,30.1 (27.6-33.9) (28.9-31.1) (29.8-36.0) (26.4-30.8) (26.4-30.1)

6.7,0.5 5.8,0.6 6.9,0.4 6.3,0.5 7.0,1.1
8.5,7.5 (6.3-7.5) (5.0-6.9) (6.3-7.5) (5.0-6.9) (5.0-8.2)

9.6,0.4 9.5,0.2 9.9,0.1 9.2,0.4 8.9,0.5
9.2,9.4 (8.8-10.0) (9.2-9.7) (9.7-10.0) (8.8-9.7) (8.5-10.!»)

19.4,0.5 19.6,0.5 20.5,0.5 19.0,0.5 19.5,0.4
18.5,18.8 08.5-20.1) 08.8-20.1) 09.8-21.3) 08.2-20.1) 08.8-20.1)

24.3,1.0 25.9,1.0 25.8,1.1 23.8,0.7 24.6,1.0
23.6,24.8 (22.6-25.1) (23.8-27.6) (23.8-26.7) (22.6-25.1) (23.2-26.0)

27.2,1.2 29.8,1.9 30.1,1.7 26.8,0.9 28.7,1.8
26.8,27.0 (25.1-28.3) (27.0-32.0) (27.0-32.0) (25.1-28.9) (26.0-30.7)

17.9,0.5 18.6,1.0 18.2,1.1 17.3,0.8 16.6,0.6
17.6,17.6 07.3-18.5) 07.6-19.8) 06.3-19.5) 06.0-18.8) 05.7-17.6)

8.1,0.6 7.4,0.8 7.7,0.7 8.3,0.5 7.4,0.5
7.2,8.8 (7.5-8.8) (6.3-8.2) (6.9-8.8) (7.5-8.8) (6.7-8.2)

2.14,0.10
(1.94-2.30)

a78.3,2.6
(72.4-81.9)

7.1,0.3
(6.6-7.7)

c74.6,4.7
(65.7-84.6)

c'1.64,0.11
(1.43-1.96)

54.7,1.0
(52.9-56.5)

108.0,2.0
(104.1-111.7)

66.0,2.2
(61.5-70.3)

42.0,1.4
(40.1-44.6)

60.7,2.2
(54.6-63.4)

28.8,1.7
(25.1,32.6)

6.1,0.7
(5.0-7.5)

9.4,0.3
(8.S-10.0)

19.5,0.5
(18.2-20.1)

24.5,0.9
(22.0-25.7)

27.4,1.2
(25.1-30.1)

17.6,0.7
(16.0-18.8)

7.8,0.7
(6.3-8.8)

Lmm
1.93

74.3

b
6.5

73.2

1.50

v
54.5

Total spear
length lIJn
Odontostvle um

109.2

66.

Odontophore l1n1
42.7

Ora! aperture to
guiding ring ~

Tail~

61.5

26.4

6.9

10.1

20.7

23.8

26.0

J (hyaline portion
of tai!) lJm

Body diameter at

lip region lJm
Body diameter at

guiding ring lJm
Body diamo at base
of oesophagus lJm

Body diameter at
vulva lJm

Body diameter at
anus lJm

Body diameter at
beginning of J lJm 8.8

XIPHINEMA TAYLORI Lamberti, Ciancio, Agostinelli
et Coiro, 1991 (Fig. 4: L-O)

Distribution: CM54: Ulcinj (Pteridium aquilinum);
DR22, DR32: Zabalj (Eupborbia cyparissias, Eupborbia sp.,
Carduus nutans L.); DR~9: Sanad (Trifolium campestre
Schreb.); DSIO: Male Pijace (saliferous grass-land); EN89:
NiS (grapevine); FL15: Konsko (Platanus orientalis L.).

The morphometric characters of seven populations of
Xipbinema taylorl collected from the rhizosphere of differ-

::1,? -



aperture to guiding ring = 81.6 ~; tail = 25.7 ~; J = 6.9
~; spicules = 54.3~; body diameter at lip region = 14.2
ffiffi; body diameter guiding ring = 30. 7 ~; body diameter
at base of oesophagus = 36.4 ~; body diameter at middle
body = 38.9 ~; body diameter at anus = 32.0 ~; body
diameter at beginning of J = 16. 7 ~.

It is similar to the female in generai morphology and
body shape, except that it is more curved in posterior re-
gion. Testes two, dorylairnid, containing apparently normal

ent plants afe given in Table VII. They generally fall io the
range of the type population and other populations from
Italy and Bulgaria (Lamberti et al., 1991), but is seerns that
morphometrically they afe closer to Bulgarian ODe rather
than to those from Italy.

A siogie male found io the rhizosphere of Crataegus sp.
io Deliblato sand (EQ06) had the following morphometric
characters: L = 1.98 rom; a = 51; b = 5.8; c = 77.2; c' =
0.8; odontostyle = 91.6 ~; odontophore = 59 ~; arai

T ABLE VII - Motpbometrics 0/ seven populations o/Xiphinema taylori

Baéin Do! XL89
Doricntum serlceum

Upnica vM33
grasses

Z. Most WMIO Oeliblato sand EQ06
Rubus caesius P1unus macba/eb Crataegus sp.

Locality and
rhizosphere of

Rozno WL39

grasses Sambucus n/gra

(originaI)
n2399

(originaI)
2<+,<+,

(origina!)
19

(originai)
13 ç>ç>

(origina!)
899

(originaI:
399

(origina!)
399

2.01,0.09
(1.94-2.14)

46.4,3.2
(43-49.4)

6.4

(6.4-6.4)

75.3,5.7
(71.0-81.3)

0.90,0.06
(0.82-0.94)

50.1,1.6
(48.3-51.3)

147.2,2.8
(144.5-150.2)

91.3,0.7
(90.5-91.7)

55.9,2.3
(54.0-58.4)

78.9,2.0
(76.6-80.4)

26.8,3.1
(23.9-30.1)

9.2,0.7
(8.8-10.0)

13.4,0.7
(12.5-13.8)

31.7,0.2
(31.4-31.8)

39.4,1.0
(38.3-40.2)

43.3,1.8
(41.5-45.2)

29.7,1.9
(28.3-31.8)

18.4,2.9
05.0-20.1)

2.07,0.10
(1.89-2.26)

47.0,1.4
(44.3-49.5)

6.1,0.3
(5.6-6.6)

84.3,6.3
(73.6-94.9)

0.82,0.04
(0.75-0.80)

52.5,1.3
(50.1-54.5)

148.5,3.4
(143.0-154.3)

92.9,2.5
(87.8-96.6)

55.6,1.4
(52.8-57.8)

81.0,1.4
(77.8-82.8)

24.6,1.2
(23-26.8)

8.1,1.1
(6.3-10.7)

13.7,0.3
(13.2-14.4)

31.9,0.6
(30.7-32.6)

39.5,0.6
(38.1-41.1)

44.1,1.5
(41.4-46.4)

30.1,1.0
(27.6-32)

18.0,1.7
(15.1-20.1)

2.10,0.10
(2.0-2.3)

47.6,1.6
(45.9-51.0)

6.3,02
(6.0-6.6)

79.0,5.4
(74.1-89'.6)

0.89,0.05
(0.81-0.95)

50.6,0.6
(49.9-51.4)

153.0,22
(149.4-156.9)

95.4,1.8
(92.9-97.9)

57.6,12
(552-59.0)

83.0,2.0
09.1-84.7)

26.8,2.1
(23.5-29.3)

9.3,0.7
(8.5-10.7)

13.8,0.3
(13.5-14.4)

31.0,0.6
(30.1-31.8)

38.9,1.0
(37.0-402)

44.3,1.7
(41.4-46.8)

29.8,1.4
(27.6-31.8)

17.5,1.9
(15.1-21.0)

2.03,0.17
(1.79-2.19)

46.6,0.6
(45.9-47.3)

6.0,0.3
(5.6-6.4)

86.3,1.6
(84.7-88.4)

0.82,0.03
(0.79-0.86)

52.5,0.9
(51.3-53.3)

148.1,3.5
045.6-153.1)

92.5,2.6
(89.1-95.4)

55.6,2.1
(52.7-57.7)

79.9,2.4
(76.6-82.2)

24.8,0.2
(24.5-25.1)

8.4,0.8
(7.5-9.4)

Lmm 2.04,0.11
(1.84-2.24)

a45.9,2.1
(39.3-49.1)

6.6,0.4
(6.1-7.5)

c72.6,4.5
(65.5-82.1)

c'0.96,0.05
(0.85-1.04)

V49.0,1.3
(46.5-51.8)

143.8,3.5
(134.5-149.6)

88.8,3.4
(77.9-94.3)

55.0,1.4
(52.8-57.8)

79.8,2.2
(75.5-83.6)

28.2,1.5
(25.1-30.8)

8.6,1.1
(6.3-10.7)

12.8,0.3
(12.5-13.5)

3Ò.4,0.5
(29.3-31.4)

38.7,1.0
(36.4-40.8)

44.5,2.2
(40.2-48.2)

29.2,0.9
(27.6-31.1)

15.8,1.4
(12.5-18.5)

2.06-2.32 2.07

43.7-49.9 49.
b

6.2-6.7

78.0-84.1 70.2

0.92-0.87 0.98

48.748.6-49.4

Totalspear
length l1n1

Odontostyle l1n1

42.0-153.0 149.3

85.5-98.0 91.6

Odontophore lJrn
56.5-55.0 57.7

Oral aperture to

guiding ring jJ.ffi

TailjJ.ffi

79.779.8-84.5

26.4-'27.6 29.5

J (hyaline portion
of tai!) ~
Body diameter at

lip region ~
Body diameter at

guiding ring ~
Body diamo at base
of oesophagus ~
Body diamo at vulva
or mid body ~

Body diameter at
anus ~

Body diameter at
beginning of J ~

10.0-9.2 7.9

13.2-14.7 13.5 (13.8-
30.9

(29.3-
38.8

(36.4-
43.5

(38.3-
28.5

(26.8-
17.2

(15.1-

30.6-32.0 31.8

39.6-42.7 38.3

47.1-46.5 42.3

28.6-31.4 30.

19.5-18.8 17.6

33

13.8)

,1.4
32.6)

,2.0
41.4)

,4.5
46.4)

,1.3
29.8)

,1.5
18.8)

CNR

CNR

CNR



spernl. Supplements consist of an adanal pair and a series
of six ventral papillae. Tail is short and conoid rounded,
with the ventral surface slightly arcuate.

The earlier record of X. brevico/le from Yugoslavia
(Barsi, 1989) should be reffered to X. taylori.

Distribution: EQO6: Deliblato sand (Prnnus macbaleb
L., Crataegus sp., Sambucus nigra L.); VM33: Lipnica
(grass-Iand); WL39: Rozno (grass-Iand)j WM10: Zidani
Most (Rubus sp.); XL81: Baéin Doi (Doricnium sp.).
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