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SUMMARY

Intraspecific variability was studied in Clarkus papillatus (Bastian, 1865) Jairajpuri, 1970 with the help of a Benzecri’s factorial
analysis of correspondences. Body shape and size cari vary according to the type of humus in which the nematodes are living. Two
morphometric characters (body and tail lengths) cari be used to distinguish populations, thus like the other mononch Prionchulus
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Table

2

Biometrics of Clarkus papillatus (means with confidence intervals XcaosSJ
for each season and one biotope representative of each humus type
(mor and well-drained calcic mull excluded, due to the la& of some seasons)
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type with confidence intervals. A clear separation cari be
made between the different humus types but we must
point out that this separation is proportionally better
when there are more individuals in the compared
groups.
INFLUENCE

0~ SEA~~N

On Figure 1 we cari see that the four season-points
(each season was projected as a supplementary variate
not involved in the analysis, coded as 1 or 0) are separated in two groups along the axis 1. In this way autumn
and winter (positive coordinates, large animals) are
opposite to spring and summer (negative coordinates,
small animals). So seasonal influences interfere with
humus type influences, and at fiist glance make
doubtful the previous results. Since some stands have no
or fewer animals in a given season, we have a bias in
establishing the means relative to each humus type.
Mononchida are known to be very sensitive to soi1
dryness durîng summer months, SO the number of
collected animals may be in some cases very small and
only composed of larval stages (Arpin, 1985).
Since autumn is the only season where the number of
animals is such high as to make valid comparisons
between populations, these individuals were separately
analysed (Fig. 3). The results seem to be identical to
previous analysis (Fig. 1). Therefore season-induced
morphometric variability does not hide humus type
influence and we are now confident that the structure
described by figure 1 is not an artefact.
In order to study more accurately seasonal influences
we have analysed separately four sites where Clarkus
papillatus is well-represented a11over the year. These are
the moder from Senart forest (39 individuals), the calcic
hydromull from Brunoy (52 individuals), the acid mull
from Armainvilliers forest (165 individuals) and the
152
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eutrophic mull from Bois de la Tour (111 individuals).
Table 2 gives mean measurement data for each site and
season (seasons with less than ten individuals were
excluded from this table but not from the analysis).
In the Senart moder (Fig. 4 a), the plane of axes 1 and
2 separates three groups which correspond to autumn,
spring and winter. Summer is represented only by two
points far from each other, SOfor this season factorial
analysis gives poor indications. Autumn animals are of
small size (small body length, body width and cesophagus length) and have a small c ratio, SO their tail is
proportionally of great size. Winter animals are larger;
they have a large buccal cavity and a long mil. Their a
and b ratios are large, SOthey are relatively thinner and
with a short œsophagus. Spring animals are small, with
a small buccal cavity; their c ratio is large and on the
contrary their a ratio is small. SO they are relatively thick
and short-tailed. They are also characterized by a slightly
posteriorly placed vulva. The best separation is given by
plotting together body length and tail length (Fig. 4 b).
Briefly we cari say the winter animals are bigger than the
aUtUmn ones, these two groups being distinguished
from spring animals by their long tail.
In the hydromorphic calcic mull (Fig. 5), we cari
distinguish two groups, winter and autumn, which are
separated by axis 2. Axis 1 may be interpreted as a size
factor which opposes small to great animals at the inside
of the two groups evidenced by axis 2. This last axis is
tightly related to c ratio. SO autumn animals are relatively short-tailed as compared to winter animals. TO a
lesser extent they have also a greater buccal cavity and
a slenderer body. Nevertheless it seems impossible to
find measurable criteria in order to have a clear
separation between these two groups.
In the eutrophic mull (Fig. 6 a), axis 1 opposes winter
animals (large body length and width) to autumn animals (small size). Spring animals do not form a distinct
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Fig. 4. Sénart moder. A : Correspondenceanalysis, sirnultaneous projection of 22 variates and 39 individuals in the plane of the
first two axes, influence of season;B : Mean (with confidence interval) tail and body length for each season.
group but they are in an intermediate position along axis
1 and all have negative coordinates along axis 2 (long tail
and slender body). Plotting couples of characters

(Fig. 6 b : body length/body width; Fig. 6 c : buccal
cavity length/buccal cavity width) gives a good separation between the three seasons.
In the acid mull (Fig. 7) seasonal differences are badly
expressed by morphology. Axis 1 is a size gradient, larger
animais having also larger a and b ratio (slender body
and short œsophagus). Axis 2 is related to tail development and, to a lesser extent, to vulva position. In general
autumn and winter animals are longer and slenderer
than spring and summer ones, but tail relative dimension does not seem to be correlated to season in this
stand.
Discussion
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Fig. 5. Hyclromorphic calcic mull (Brunoy). Correspondence
analysis. Simultaneous projection of 22 variates and 52 individuals in the plane of me first two axes. Influence of season.
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When we compare these results with those previously
obtained for Prionchulus punctatus (Arpin & ronge,
1984), where tail and body lengths were also two good
criteria for determining humus type influences, we cari
notice some similarities. Acid humus is in both cases
inhabited by large animals which have a relatively long
tail; on the contrary, calcic mull animals are smaller with
a short tail. Nevertheless in this last humus type we cari
now separate hydromorphic
(long animals) from
well-drained sites (short animals), which was not possible with Prionchulus punctatus. Concerning calcic mull
humus the only criterion which is good for both Clarkus
papillatus and Prionchulus punctatus is the short rail.
Revue Nématol. II (2) : 149-158 (1988)
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Fig. 7. Armaimilliers acid mull. Correspondence analysis. Simultaneous projection of 22 variates and 165 individuals in the plane
of the first two axes. Influence of season.
(1973) has shown that the length of Acrobeloides nanus
is highly variable : 382.3 prn in the untreated soil,
437.5 um at the inside of the enriched plot eight days
after application and from 420.1 prn to 400.3 pm in the
surrounding soi1 16 to 35 days after application. Geraert
(1983) demonstrated that Mesodiplogaster pseudolheritieri in bad cultures has a body length from 630 to
855 p and a tail length from 123 to 175 um; in good
cultures body length varies from 770 to 2 130 prn and
tail length from 125 to 228 w; but it is specified that,
if all individuals in good cultures are larger, nevertheless
the vulva position does not vary between these two
cultures (in our work we observe the same phenomenon). Aphelenchus avenue populations are concemed by
the host on which they feed : on Potato Dextrose Agar
(with different fungi) individual sizes vary from 9 11 prn
at 14 days to 788 prn at 21 days and 785 prn at 56 days
after inoculation; on Rhizoctonia medium individual
sizes are respectively 991, 844 and 788 pm. An interest156

ing work using multivariate analysis (Townshend &
Blackith, 1975) has shown that there are relationships
between morphometry of Aphelenchus avenae and its
fungal diet; the two fïrst principal components refer to
size and robustness (width) : longer nematodes came
from fungi on which large populations had developped
while shorter nematodes came from cultures bearing
small populations. Moreover longer nematodes were
slimmer in appearance than shorter ones; this observation is similar to our own : mor and moder humus
populations are larger than calcic mull ones but they
have a lesser width. After having observed morphological variations between different populations of the
mononch lotonchus parazschokkei, Clark (1963) put the
hypothesis of a causal relationship involving the availability of food in the different localities where this
species was recorded; the smallest specimens came from
SO& of extremely low fertility (two localities) and in both
these two cases the amount of nematodes was very low.
Revue Nématol. 11 (2) : 149-158 (1988)
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These last results are all the more conclusive

as popu-

lations show only a hmited amount ot vanauon in each
locality.
Physico-chemical influences may also be discussed,
particularly regarding temperature and humidity. In
Figure 8 is displayed the relation between temperature
and pF at the sampling date, in each stand which was
chosen for factorial analysis. Although measurements
were punctual we cari see that the more distinct are the
environmental conditions the more segregated are the
corresponding seasonal clusters in factorial charts. This
is particularly true for Sénart moder (Fig. 4 A) and alder
calcic hydro-mull (Fig. 5). On the contrary eutrophic
mull from Bois de la Tour (Fig. 6 A) and still more
Armainvilliers acid mull (Fig. 7) have more stable environmental conditions, SOa lesser extent of morphological variation along the year. These two last biotopes are
also those were Clarkus papillatus is more abundantly
encountered in any season.
We are aware of the causal relationships between soi1
physico-chemical factors and microbial activity from
which some difficulties arise when nutritional influences
have to be isolated. However a laboratory study by
Popovici (1973) proved that temperature cari influence
Cephalobus nanus morphometry independantly from
culture medium : a decrease of body length when temperature increases was noted. The same conclusion is
formulated by Sohlenius (1968) for Rhabditis

in Clarkus papillatus
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