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MORPHOMETRICS OF TYLENCHORHYNCHUS CLAYTONI STEINER FROM
OLIVE TREES, IN CYPRUS

J. PHILIS

Summary. Body measurements taken throughout nematode development of Tylenchorbynchus claytoni
showed that stylet length, position of excretory pore and de Man ratios a, b, and ¢ were highly correlated to
body length (size-grouping) while the position of vulva, as observed from individuals, was not. The smallest
and largest stylets, observed throughout nematode development, were 13.5 and 20.5 um, respectively. Measure-
ments of individuals also showed that all parameters recorded overlapped each other. While Cyprus specimens
were 47 to 180 um longer as compared to specimens from other countries, they were similar in other body

measurements.

Morphological characters, including body
measurements and ratios, are used to describe a
nematode species and to assist in nematode
identification. These refer to adult females and
males of the species concerned but measure-
ments of pre-adult stages also can be useful.
Body measurements, however, usually overlap
those of other similar species thus creating diffi-
culties in proper nematode identification. This
problem becomes even more critical when only
a few specimens are examined. Several plant
nematologists (Brzeski, 1963; Jones, 1964; Tar-
jan, 1909) have discussed the practical use of
certain body measurements for distinguishing
nematode species, observing that several of
these parameters cannot overall be used to as-
sist in nematode identification due to environ-
mental or other influences on the nematode. Al-
so, Geraert (1968) pointed out that ratios of
body measurements should be used with ex-
treme care. The present work reports on certain
body measurements and their ratios of Tylen-
chorbynchus claytoni Steiner throughout its de-

velopment, collected from soil around the roots
of olive trees (Olea europaea L.). The useful-
ness of such measurements and their ratios, as
observed in this study, is briefly discussed.

Materials and methods

Soil samples were collected in July-August,
1997 from around the roots of irrigated olive
trees (cv. Coroneiki), situated 20 km north west
of Nicosia. Nematodes were extracted by a
combination of the sieving-decanting Baermann
funnel methods. Specimens were put on slides
in a drop of distilled water and killed by gently
applying heat.

Measurements were made with an ocular mi-
crometer at X1,000 only of those specimens
whose morphological characteristics were clear-
ly visible. Nematode length was classified with-
in eleven group sizes starting from 250-300 um
and ending with 751-800 um (Table I). Measure-
ments included: de Man a, b and c ratios, stylet
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TaBLE I - Measurements of Tylenchorhynchus claytoni (females) as reported by various authors.

Steiner, 1937 Golden et al.,, 1987 Loof, 1974 Braasch, 1977 Author’s
Parameter (US.A) (US.A) (Netherlands) (Germany) (Cyprus)
n=9 n=15 n=20 n=15 n=42
L (um) 640-730 589-753 (667+48) 520-620 550-740 565-800 (681+44)
a 24-25 22-28 (25.4%1.1) 23-28 22-30 (27.7) 26-30 (27.9%2.3)
b 5.0-6.2 4.3-5.7 (4.8£0.4) 4.6-5.6 4.4-5.4 (4.8) 4.7-5.7 (5.210.4)
C 17.9-19.4 15-20 (16.8%£1.1) 17-20 18-23 (20.1) 17-22 (19.9£3.0)
Vv 55-57 54-60 (58.6£1.3) 54-59 54-59 55-62 (58.0£1.6)
Stylet (um) 20 18.4-21.0 (19.3£0.5) 17.0-19.0  18.0-22.5 (19.8)  17.0-20.5 (18.9£0.8)
Excret. pore (Wm) 94-115 (10215.5) - 93-110 (102) 87-120 (10316.4)
Tail annules 9 - 11-16 8-16 12-19 (14.3£1.5)

length, position of excretory pore, position of
vulva (V%) and number of tail annules. No ob-
servations were made on males.

Results and discussion

The overall body length of 113 specimens
examined ranged from 250 to 800 um, thirty
seven per cent of this number being females.
The average female body length was 681+44
um (n=42) ranging from 565 to 800 um this, to
a great extent, being close to those reported by
Steiner (1937), Braasch (1977), Golden et al.
(1987) and Loof (1974) while exceeding them,
on the basis of maximum length recorded, by
47 to 180 wm (Table D). The longer size of the
Cyprus specimens could be due either to envi-
ronmental influence or the result of measure-
ments from only a small number of specimens
examined.

Overall female stylet length (n=42) averaged
18.920.8 um (Table D while absolute minimum-
maximum values of 17.5 to 20.5 um of female
stylet length were reached for size-groups seven
to eleven, respectively (Table 1D. Pre-adult stag-
es (n=72), within group-sizes 1 to 6 inclusive,
had a stylet length ranging from 13.5 to 18.5 um
(Table D, with an almost continuous overlap-
ping between the different group-sizes (Table D).

However, correlating body group-sizes with
their respective mean stylet lengths, for the total
number of nematodes examined (groups 1 to
11) and for each individual female (n=42), a
high correlation was obtained in the first case
(r=0.991) (Fig. 1) while in the second case the
correlation was lower (r=0.682) (Fig. 2).

Based on group-size measurements, the least
distance from the head to the position of the
excretory pore was 72 um (group 1), reaching a
maximum of 111%+7.0 (group 11) while individ-
ual measurements (n=111) placed its position
from 72 to a maximum of 120 um (Table II). A
high correlation was found between body
length and the position of the excretory pore
based on either the distance of the excretory
pore from the head (Fig. 3) or the ratio
between body length divided by the distance of
the excretory pore from the head of the nema-
tode (Fig. 4).

From 42 females examined, the mean value
of the position of the vulva, expressed as a per-
centage of the total length, was 58.6£1.6, this
coinciding with the findings of Golden et al.
(1987) while reaching close proximity with
measurements from different countries (Table
D). Of the females examined, 81% had a V-value
ranging from 57 to 60% while extreme values
(55.2-62.1%) throughout the whole body length
pattern were also recorded (Fig. 5). Evidently,
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TaBLE II - Measurements of T. claytoni from Cyprus in various stages of development.

Body  Length Ratios Distance from Body length/
goup  (range - b Styl? 1@;1 gt head 10 exer. Head-excr.
size wm) n 4 ¢ " Hm n pore (um) pore distance
1 250-300 3 185+0.6 (17.6-19.3)  2.9+0.4 (2.9-3.1) 13.2 3 143408 (13.5-15.0) 1 72 3.81
2 301-350 8 21.2£13(19.7-233) 3402 (3.0-3.6) 141207 (13.2-147) 8 151104 (145155 8  7543.5 (72-81) 4.3310.2
3 351400 11 235£1.7(213-26.3)  3.610.2(3.3-3.9) 14.0£14 (128165 14 159104 (15.0-17.0) 12 80£8.3 (76-86) 4.6810.2
4 401-450 20 24.6£25(19.1-280) 37203 (3.54.3)  156£19 (13.2-203) 19 16540.7 (155-17.5) 20  8343.4 (74-87) 5.1240.2
5 451-500 11 25.1415(21.7-273) 4303 (3.84.6)  15.8£2.6 (10.3-17.8) 11 16.8+0.8 (155-18.0) 11  90+8.8 (86-100) 5.27+0.4
6 501-550 17 26.1£1.6 (23.2-29.6) 44302 (3.947) 16715 (13.7-18.1) 17 17.4%0.9 (15.0-18.5) 14  9247.4 (87-97) 5.7040.2
7 551-600 8 283123248322 47802 (45-5.00 17.3+21(153-20.5) 6 18.310.9 (17.5-19.5) 98+5.4 (93-105) 5.8610.2
8 601-650 7 27.8+25(243-323) 51402 (4.854)  20.243.0(17.2-249) 8 18.5+0.9 (17.0-20.0) 98+7.0 (92-105) 6.3740.4
9 651-700 9 27.7%26(25.0-32.0)  5310.2(5.0-55) 219431 (184-247) 9 187404 (18.0-19.0) 10 103+38(96-109)  6.55+0.2
10 701-750 12 29741.8(25.6-33.4) 54403 (5.1-6.1) 217424 (19.4-27.3) 12 194406 (18.5-20.5) 12 107445 (104-115)  6.7730.2
11 751-800 7 281432(24332.8) 5780.2(5.6-6.0)  21.9+27 (167-23.6) 7 19740.5(19.0-20.5) 7 111£7.0 (104-120)  6.98%0.4
20.0
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Fig. 1 - Relationship between body and stylet length throughout development of Tylenchorbynchus claytoni.
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Fig. 2 - Relationship between body and stylet length in 7. claytoni females.
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Fig. 3 - Relationshfp between body length and position of excretory pore in T. claytoni.
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the position of the vulva, as concerns its rela-
* tion to body length, showed great variability
these two body measurements having a very
low correlation. There was a tendency, howev-
er, between lower V-values and increased body
length.

Considering measurements on a group-size
basis, ratios a, b and ¢ showed similar patterns
in their relation to body length their values fol-

lowing to a great extent the regression line (Fig. -

6). Ratio b, however, showed the least disper-
sion from the regression line, its values ranging
from 2.9+0.4 to 5.7+0.2 for the smallest and
largest group-size, respectively (Table II; Fig. 6).
Maximum values of ratio b coincided with those
reported by Golden et al. (1987) and Loof
(1974) while Jones (1964) considers this ratio of
measurements as a useful criterion for describ-
ing and studying the size of a species. All ratios
showed an overlapping among the different
group sizes (Table II).

9
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Mean body length:mean head excretory pore distance

The number of tail annules on females
(n=42) varied, ranging from 12 to 19 with an
average of 14+1.5. This morphological charac-
ter, obviously, is genetically determined and not
influenced by nematode size. The number of
females with 13-15 tail annules was 75.4%.

The results suggest that certain essential
body parameters for a specific nematode spe-
cies, recorded throughout its development, can
be useful in nematode identification. Variability
of individual measurements within a species is
large thus creating difficulties in making taxo-
nomic diagnoses. However, correlating different
sizes of a particular nematode species with cer-
tain parameters, whould make things easier
and, in any case, would add to our overall
knowledge of the real influence of body in-
crease on such parameters. It would also assist,
along with other morphological and morpho-
metric features, in the possible use of a diag-
nostic model for several nematode genera (.e.
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Fig. 4 - Relationship between body length and ratio body length to excretory position in 7. claytoni.
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Fig. 5 - Relationship between body length and position of vulva in 7. claytoni.
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Fig. 6 - Relationship between a b, and ¢ ratios and body length in 7. claytoni.
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Tylenchorbynchus), also adding to our knowl-
edge on the effect of environmental influence
on nematode morphological variability.

Acknowledgements. Thanks are due to Dr.
C.E. Taylor, from Scotland, U.K. and Dr. A.C.
Tarjan, from Florida, U.S.A., for reading the
manuscript. Thanks are also due to Mr. Chris
Theodorides, of the Agricultural Research Insti-
tute, Cyprus, for the statistical analyses.

Literature cited
BraascH H., 1977. Zum Auftreten des Nematoden Tylen-

chorbynchus claytoni Steiner, 1937 in der DDR. Arch.
Phytopathol. u. Pflanzenschutz, Berlin, 13: 25-31.

Accepted for publication on 2 June 1998.

Brzeski M., 1963. Morphological studies on Eudorylaimus
silvaticus Brzeski (Nematoda, Dorylaimidae). Bull. Ac-
ad. pol. Sci. cl. 11 Ser Sci, biol., 11: 133-136.

GERAERT E., 1968, Morphometric relations in nematodes.
Nematologica, 14 171-183.

GOLDEN A. M., MagBooL M. A. and Hanpoo Z. A., 1987.
Descriptions of two new species of Tylenchorbynchus
Cobb, 1913. (Nematoda: Tylenchida), with details on
morphology and variation of T. claytoni. J. Nematol.,
19: 58-68.

Jongs F. G. W., 1964. Structure and Classification of Nema-
todes: pp. 3-29. In Plant Nematology. Tech. Bulletin
No 7, H.M.S.O.

Loor P. A. A., 1974. Iylenchorbynchus claytoni: C1H. de-
scriptions of plant parasitic nematodes. Set 3, No 39.
Comm. Inst. Parasitol., Great Britain. 2 pp.

STEINER G., 1937. Opuscula miscellanea nematologica. V.
Proc. Helm. Soc. Wash., 4. 33-38.

TARIAN A. C., 1969. Variation within the Xiphinema ameri-
canum group (Nematoda: Longidoridae). Nematologi-
ca, 15: 241-252.

- 171 -



