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by
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The published morphometrics of different populations of Xiphi-
nema diversicaudatum (Micoletzky) Thorne are very variable. Such
variability may result from operator error, measuring system error,
different methods of killing, fixing and mounting specimens or may
be natural variation resulting from populations having adapted to
survive in different biotopes (Brown, 1981; Brown and Taylor, 1981;
Brown and Topham, 1984 and 1985).

Cultures of X. diversicaudarum from natural biotopes from dif-
ferent countries and continents were collected at the SCRI and main-
tained as breeding populations using a standardised method (Brown
and Topham, 1984). Nematodes from these cultures were measured
upon receipt at SCRI and, after four years, specimens from scven
populations were remeasured to assess the effect of a change in bio-
tope on their size and morphology. The results from these studies
are presented and discussed here.

Materials and Methods

The original host plant species and geographical location of
seven populations of X. diversicaudatum used in the study were
Ribes nigrum L., Kostinbrod, Bulgaria; Rosa sp., Var, France; Rubus
idaeus L., Lombardia, Italy; Triticum spelta L., Holzieken, Switzer-
land; Prunus armeniaca L., Alexandra, New Zealand; Fragaria x ana-
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nassa Duch., Rygge, Norway, and Prunus persica L., San Diego, the
United States of America. Each of these populations came from field
sites, an exception being the French population which originated from
a glasshouse. Upon receipt of the cultures at the SCRI ten female
and five male specimens were extracted from each by using the
method of McElroy et al. (1977), heat killed and fixed in triethano-
lamine/formalin (Courtney et al., 1955; Seinhorst, 1966), and proces-
sed to glycerol using a slow replacement method. The remaining
nematodes were placed in 30 cm diam. plastic pots each with a plant
of R. idaeus cv. Malling Jewel, F. x ananassa Duch. cv. Cambridge
Favourite and Rosa sp. and used to establish a breeding population.
These populations were maintained in a heated glasshouse (18°C)
with natural daylight.

After four years a further ten female and five male specimens
were extracted and processed to glycerol by the same methods used
previously. Using a Reichart Diapan microscope, with drawing arm
attached, and with 6.3 fold eyepieces and 2.5, 4, 10, 63 and 100 fold
objectives the length of body (L); length from anterior end to oeso-
phageal-intestinal junction; length of tail; lengths of the odontostyle
and odontophore; width at the anus and greatest width were measured
for each nematode. With the female specimens the length from
the anterior end to the vulva and with male specimens the length
of body occupied by the testes were also measured. The results
subsequently were analysed statistically using the GENSTAT com-
puter package (Alvey et al., 1982).

Results

The morphometric means obtained from specimens from the
glasshouse populations were compared with the values obtained
from the specimens taken from the original populations (Tables I
and II). The mean L value for females was significantly larger for
the Bulgarian glasshouse than the Bulgarian original population.
Similarly, the mean L for females for the Italian and the Swiss glas-
shouse populations were significantly smaller than the mean L values
obtained for the corresponding original populations. However, al-
though the mean L values for males showed the same significant
trend as the mean L values for females in the Bulgarian populations
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Table 1 - Morphometrics of female X. diversicaudatum (n = 10) from seven field
populations and from specimens from the same populations but
obtained four years after the populations were placed in a heated

glasshouse.

L ANTERIOR  TAIL WIDTH ODONTO
Population vulva jf:l;ic great anus style  phore
(mm) (mm)  (pim) (wm) {(pm) (pm) () (pm
Bulgaria original 4.30% 186 4672 532 555 411 1204 749
glasshouse 4.64 201 4925 557 598 422 1326 829
France original 430 1.84 4591 509 541 38.6 1242 750
glasshouse 407 1.77 4482 555 581 404 12714 788
Italy original 424 1.83 4696 446 563 418 1254 743
glasshouse 3.9f 170 4513 49.6 574 435 1275 794
New Zealand original 453 195 5028 493 525 394 1296 779
glasshouse 437 185 4829 535 637 454 1348 826
Norway original 470 190 4872 482 562 427 1293 717
glasshouse 451 1.88 500.7 532 644 475 1372 826
Switzerland original 496 2.07 5188 49.1 649 459 1361 §1.1
glasshouse 4.52 194 4967 524 657 474 1363 875
USA original 458 1.84 4649 480 552 399 1258 788
glasshouse 439 1.82 4904 551 613 454 1345 852

LSD 5% 03t 020 2.1 43 32 21 48 37

* Means in pairs of data in italics are significantly different from one
another (P < 5%).

the mean L values for males in the Ttalian and the Swiss glasshouse
populations were significantly larger than those of the original po-
pulations respectively. This result, for males in the Ttalian popula-
tions, conflicts with the result obtained with the Italian females.
Also, the mean L value for males in the New Zealand glasshouse po-
pulation was significantly smaller than the mean L value for the
original population. The mean anterior end to vulva values obtained
from the original and glasshouse populations of the seven cultures
of X. diversicaudatum were not significantly different within each
culture. However, the values for testes were significantly larger in
the glasshouse populations of the Bulgarian, Italian and Swiss nema-
todes and significantly smaller in the French glasshouse population
when compared with the values obtained from the corresponding
original populations.
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Table II - Morphometrics of male X. diversicaudatum (n = 5) from seven field
populations and from specimens from the same populations but
obtained four years after the populations were placed in a heated

glasshouse.

L 1}]{:553 ANT TAIL  WIDTHS ODONTO
Population jggc great anus style  phore

imm) (mm)  (um (nm} {(nm) (pm) (pm) (um
Bulgaria original 4.14% 249 4534 526 504 414 1138 716
glasshouse 451 273 4972 548 558 428 1344 808
France original 426 2.63 4650 53.6 49.0 400 1238 742
glasshouse 396 238 4576 594 532 418 1260 776
Italy original 372 214 4486 468 480 388 1228 728
glasshouse 422 260 469.0 508 554 444 1346 824
New Zealand original 481 281 5178 508 50.0 420 1304 80.6
glasshouse 443 299 5056 564 618 460 1350 828
Norway original 406 249 458.0 482 478 40.2 1232 752
glasshouse 441 2.69 4774 568 60.2 440 1314 84.2
Switzerland original 463 254 5156 488 564 442 1324 834
glasshouse 468 288 4768 556 624 474 1394 854
USA original 454 274 4790 502 506 416 1238 76.8
glasshouse 439 278 5030 546 586 47.6 1360 850
LSD 5% 036 0.24 30.1 5.0 36 24 5.5 4.3

* Means in pairs of data in italics are significantly different from one
another (P < 5%).

Generally the mean values for anterior to oesoph.-intest. junction
were not significantly different for each sex within each pair of po-
pulations. However, exceptions were the mean values obtained with
males from the Bulgarian and Swiss glasshouse populations which
were significantly larger and smaller, respectively, than those of the
original populations. The mean values for greatest body width, body
width at anus and odontostyle and odontophore lengths were signi-
ficantly different for one and/or the other sex within each pair of
populations; being consistently larger for the glasshouse than the
original populations. However, body width at anus for males and
females from the Bulgarian and French cultures were not signifi-
cantly different between the glasshouse and the original populations.
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Discussion

Brown and Topham (1985) reported that morphometrics from
a population of X. diversicaudatum, originally from a field site, In-
chmartine, Dundee, cultured for four years in a heated glasshouse
were significantly smaller than those recorded from specimens from
the original field population. The present study confirms that the
morphometrics of populations of X. diversicaudatum can change
significantly within four years when the biotope is altered. It also
reveals that morphometrics from X. diversicaudatum may be signi-
ficantly larger in populations which have been cultured in a heated
glasshouse when compared with those obtained from the correspond-
ing original ficld populations.

Quantities of food caten and whether or not the female nematode
was newly moulted or gravid have been reported to result in diffe-
rences in body length and width but not to affect stylet length (Fi-
sher, 1969; Rhoades and Linford, 1961). None of the X. diversicauda-
tum examined in the present study were gravid. Furthermore, as mean
stylet length (odontostyle and odontophore) was generally significantly
different between the original and glasshouse specimens it is unlikely
that food intake alone accounted for all of the morphometric differ-
ences recorded. Individual components of a biotope e.g. soil type,
soil temperature, host plant, host plant physiology, etc., have been
reported to influence morphometrics of nematodes (Bird, 1966; Bird
and Mai, 1968; Fisher, 1965; Martclli et al., 1966; Rhode and Jenkins,
1957). Reports such as these may be misleading as all components
of a biotope are interrelated with each directly and indirectly affecting
the others. Therefore, any effect recorded in nematode morphometrics
is likely to be, at best, only correlated, and not necessarily related,
to any particular biotopic component.

It is likely that morphometric differences which developed between
the original and glasshouse populations of X. diversicaudatum reflect
physiological differences. For example, differences in mean lengths
of body occupied by the testes in males from the Bulgarian, Italian
and Swiss original and corresponding glasshouse populations may
be accompanied by differences in the fecundity of these populations.
Similarly, differences in the lengths of components of the feeding ap-
paratus e.g. odontostyle, odontophore, may affect food acquisition
and the transmission of viruses by the nematodes. Therefore, the
results obtained in biological studies may be influenced by the choice



of biotope from which nematode populations are taken and/or me-
thods of culturing the populations.

SUMMARY

Several morphometrics showed significant differences between populations
of Xiphinema diversicaudatum taken from field locations and from corresponding
populations which had been cultured in a heated glasshouse for four years.
Generally, larger morphometric values were recorded from those populations
which had been cultured in the glasshouse although occasionally some morpho-
metrics were significantly smaller in these populations. Morphometrics from
female and male specimens from each population usually followed a similar
trend although some exceptions to this were recorded. It is suggested that
morphometric differences which develop between the field and corresponding
glasshouse populations of X. diversicaudatum may reflect corresponding physio-
logical differences. Therefore, the results of biological studies may be influenced
by the choice of biotope from which nematode populations, used in such studies,
are taken.
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