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The distribution of predatory soil nematodes (Mononchida) across Europe is well
described. However, in Ireland knowledge of mononchids is limited to a single
study. The CréBeo project was the first systematic survey of soil biodiversity in the
major land-use types across the Republic of Ireland. Nematodes were sampled
from 61 locations with an extensive geographical spread including arable, pasture,
broadleaf forest, coniferous plantation, rough grazing and peatland sites. This
study resulted in 11 first records of mononchid species from Ireland (of which 2
are new records for Britain and Ireland). We discuss the mononchid species found
and aspects of their distribution across major land uses.
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Introduction

The first study of nematode diversity in Ireland was conducted as part of the Clare
Island survey, focusing mainly on marine and littoral nematode communities (Southern
1914). Despite this early endeavour, information on terrestrial nematodes in Ireland
is currently limited to the occurrence of some plant parasites of economic importance
(Moore 1967), and the results of surveys targeted at entomopathogenic taxa (Griffin
et al. 1991). The large size and predatory ecology of the Mononchida make them par-
ticularly charismatic amongst nematodes and hence the distribution of mononchid
taxa across Europe is generally well described. However, the only mononchids
recorded in Ireland to date are Clarkus papillatus (Bastian, 1865) and Mononchus
truncatus (Bastian, 1865). These were named as Mononchus papillatus and Mononchus
macrostoma respectively in the Clare Island nematode survey (Southern 1914). Here,
we report the first records from Ireland of a number of other mononchid species and
discuss aspects of their distribution across major land uses.

Materials and methods

Samples were collected as part of the CréBeo project during the first systematic sur-
vey of soil biodiversity in the major land-use types across the Republic of Ireland.
Sites were chosen from the pool of 1310 locations of the National Soils Database
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(NSD) (Fay et al. 2007) using a stratified random selection with the constraints of a
proportional representation of the major land-use and soil types and an extensive
geographical spread. Altogether, 61 sites were sampled: 14 arable, 21 pasture, 5
broadleaf forest, 5 coniferous plantation, 8 rough grazing and 8 peatland (Figure 1).

O Arable
H Pasture
A Broadleaved forest
A Coniferous plantation
© Rough grazing
@ Peatland

Figure 1. Distribution of sampling sites across the Republic of Ireland and their associated
land-use types. Numbered sites are referred to in the text. Asterisks represent two locations of
additional A. tridentatus records.
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Rough grazing sites represent a land-use type considered intermediate between pasture
and peatland, particularly in terms of soil moisture and organic matter content. Sites
were sampled from late July to early September 2006 (52 sites) and in October
2007 (9 sites; plus repeat sampling of 12 sites sampled in 2006). Each sampling site
was identified by a global positioning system-referenced location from the NSD
Project (Fay et al. 2007). At each location, a total of 20 soil cores (20 cm depth) was
taken within a 20 m X 20 m area; one core was taken every 3 m by walking a transect
and “rebounding” off the edges of the area. All soil cores from one location were
pooled, mixed thoroughly and 500 cm? of soil was stored at 4°C until extraction.

Nematodes were extracted from a 100-cm?® sub-sample of soil from each site. This
was suspended in water, sieved (through 600, 250, and 38 um mesh sizes), and retained
nematodes were extracted via sugar centrifugation (Southey 1986). Nematodes were
killed by application of gentle heat and fixed in hot (65°C) buffered formalin:glycerine
(FG 4:1). Nematodes were then processed to pure glycerine by slow evaporation and
mounted in permanent mass slides for community analysis. Approximately 100 nem-
atodes were identified for each site from these permanent slides. The remaining fixed
extract from each site was also screened under a stereomicroscope to detect the pres-
ence of further predatory nematodes. Nematodes were identified using the work of
Andrassy (1985, 1992, 1993) and Bongers (1988). The collection of mass slides from
the CréBeo Project will be deposited in the National Museum of Ireland, Dublin.

Results and discussion

A total of 13 mononchid nematode species was recorded in this survey, of which 11
are the first records for the island of Ireland (2 are also the first records for Britain
and Ireland; Table 1). The most widespread species was Anatonchus sympathicus
(Andrassy, 1993), being recorded in 30 sites distributed extensively across Ireland,
and in all land-use types except “rough grazing”. Generally, A. sympathicus was asso-
ciated with agricultural habitats; it was present in all arable sites and over half of the
pasture sites (Table 1). Andrassy (1993) described this species, noting its presence in
Germany and Hungaryj; it has also been recorded since in Spain (Pefia-Santiago et al.
2006). It is distinguished from Anatonchus tridentatus (de Man, 1876) by its shorter
body, smaller buccal cavity, longitudinal vulva, and fewer and differently shaped
eggs in the mature female. While 4. sympathicus was prevalent in this survey, we
found A. tridentatus in only one pasture site (site 180 in Figure 1; Table 1). More
recently we have also recorded A. tridentatus from grass turf at the University College
Dublin campus and a pasture site in Co. Wicklow (asterisks in Figure 1; A.M. Keith,
unpublished data). Boag et al. (1992) recorded A. tridentatus in over 40% of arable
and pasture sites across Britain. Given that 4. sympathicus was described after pub-
lication of the paper by Boag et al. (1992), and the similarity of its distribution in
agricultural habitats, it seems probable that this species is also present in Britain, and
that some of these records of 4. tridentatus may be A. sympathicus. In a further four
arable and three pasture sites only juvenile anatonchids were recorded, suggesting
that A. sympathicus and A. tridentatus may be even more widespread.

C. papillatus and Mylonchulus sigmaturus (Cobb, 1917) were also relatively com-
mon being recorded in 21 and 22 sites, respectively (Table 1). Their distribution
across land-use types followed a similar pattern to that of 4. sympathicus, although
M. sigmaturus was also found in three “rough grazing” sites. Nevertheless, both of



2574  A.M. Keith et al.

"pUB[QI] PUE UIBILIF 1O PIOJAI MU, , ‘PUBJII] JO PUB[SI JOJ SPIOOT MIN 4

S O

—_—_ o O O oo

(=]

—_ o oo

(e} SO - O OO on

SO O —

AN —O0 O OO —

on

aNo oo

NO O = N

(=]

—_ o O O

o~ —

(=) Ao ANO OO

AN —— O

(] SN OO

<t O O —
—

«(PT61 “ouIoy ) snivris snjnyouojdpy

«(L161 ‘Qq0D) snunipudis snjnyouojdpy
EPIMNUOUOTAIN

«(L161 ‘Qq0D) smviound snpnyouorsg

«(SH]1 ‘uprenQ) wn.ioosnue SnpnysuoLIg
(5981 ‘uenseq) snipoun.tj SNYd2UOUO

(8961 99z2100)D)) snorpnby snyououo
(0881 ‘URIN op) snaund snsuniioo))

(5981 ‘uenseq) smjpdod snyvj>
JBPIYOUOUOIN

(0961 ‘TIsazag) w3vyds snyououasuap
9BPIYOU0)O]

(1161 “UISANIQ) SNANYIIJOP SNYIUOXTL],
£%(1961 ‘AIAMMIA) snpuopowidj3u1s sap1oysuo.si |
«(9L81 ‘URIA 9p) SmIpjuUapLI] SNY2UOIDUY
+x(€661 ‘Asseipuy) snonyinduids snyouoipuy
JepIYOUOIBUY

(sons g)
puenesad

(sous 8)
Surzeid ysnoy

(sans )
SNOIQJIUOD

(sans §)
Jeg[peolg

(so1s 1)
AInjised

(saus 1)
s[qery

saradg/Arure

'sadA) asn-puey Jolew urgim

POPI0JaI 2IaMm ASY} YOIYM UI S3YIS JO JIOqUINU dy} puk ‘puelai] jo orqndayf Y3 ur sa)is [9 sS0IoB (BPIYIUOUO]A]) saroads apojewau K10jepaid ‘| d[qeL



Journal of Natural History 2575

these species are cosmopolitan and are known from a range of soil types and habitats
(Bongers 1988).

Several of the mononchid species had a reasonably distinct geographical distribu-
tion. Truxonchus dolichurus (Ditlevsen, 1911) was recorded in one rough grazing and
three peatland sites, all located in the far west of Ireland (sites 394, 508, 956 and 961
in Figure 1; Table 1). Boag et al. (1992) also found that 7. dolichurus was generally
restricted to the north and west of Britain in scrub or heathland soils, particularly
those with high moisture content and low pH. Hence, this distribution on the western
fringe of Ireland is almost certainly associated with the wetter, highly organic soils
found here (Table 2). The exception to this trend was a record of 7. dolichurus at one
arable site (site 43 in Figure 1; Table 1) in the extreme south-west of Ireland. How-
ever, Boag et al. (1992) also recorded the limited presence of 7. dolichurus in arable,
pasture and woodland samples. It is possible that surrounding habitats could con-
tribute to the presence of species not typical of the particular land use. Jensenonchus
sphagni (Brzeski, 1960) was found at three coniferous plantation sites clustered in
central Ireland (sites 131, 650 and 683 in Figure 1). In Britain, Peneva et al. (1998)
noted that J. sphagni was restricted to northern Scotland, being found in semi-natural
habitats with trees and heather. This somewhat agrees with our three sites since they
were Sitka spruce (Picea sitchensis) plantations on former peatland having generally
high levels of organic matter and moisture content (Table 2). J. sphagni was absent
from the remaining two coniferous plantation sites, which were also located in the
Irish midlands (Figure 1); no mononchids were recorded at one, and the other was
planted into pasture. Clearly, a more extensive geographic sampling of mononchid
nematodes in coniferous plantations would be needed to ascertain whether J. sphagni
is more widely distributed. However, our record of J. sphagni in Ireland lends support
to the suggested vicariant distribution of J. sphagni and Jensenonchus vorax (Cobb,
1917) between Europe and North America, respectively (Peneva et al. 1998).

Less can be said about the distribution of the remaining mononchid species since each
was recorded in only one site, or a few sites under different land-use types (Table 1).

Table 2. Soil properties from selected sites of the National Soils Database (NSD) highlighted
in the sampling map.

NSD site Land-use type Soil type Gravimetric pH Organic
moisture matter (%)
content
(7o)

43 Arable Gley 18.8 6.3 3.7
180 Pasture Grey-Brown Podzol 16.8 5.5 7.2
876 Pasture Gley 17.0 5.7 6.2
131 Coniferous plantation  Gley 33.7 5.1 18.5
650 Coniferous plantation  Brown Podzolic 344.9 3.6 91.7
683 Coniferous plantation  Gley 142.9 3.6 61.2
394 Rough grazing Podzol 75.6 53 31.8
508 Peatland Peat 427.8 4.4 93.7
956 Peatland Peat 784.2 4.7 86.1

961 Peatland Peat 768.3 4.0 97.2
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However, all are found across Europe, and would be generally considered cosmopolitan
(Bongers 1988). In addition to A. sympathicus, Tigronchoides ginglymodontus
(Mulvey, 1961) is the only other mononchid species of those found in this survey that
has not been recorded in the British Isles. On the continent 7. ginglymodontus has
previously been recorded from Hungary in oak forest, Romania in grassland and
Serbia from around the roots of Amorpha fruticosa and Vitis spp. shrubs (Peneva et al.
1999; and references therein). In the present survey, 7. ginglymodontus was found at
one pasture site (site 876 in Figure 1; Table 1).

The CréBeo survey was the first systematic attempt to characterize biodiversity in
Irish soils. However, the number of mononchid species reported here is generally low
compared with other European countries (e.g. Britain: 21 spp., France: 18 spp.,
Germany: 27 spp., Italy: 20 spp., Poland: 24 spp.; all in Boag et al. 1992). For
example, we were surprised not to find Miconchus studeri (Steiner, 1914) given its rel-
ative prevalence in Britain (Boag et al. 1992) and presence across Europe. Due to the
relatively low number of sites examined (c¢f. 5451 samples examined by Boag et al.
1992) and small quantity of soil extracted (100 cm?® per sample) we would expect fur-
ther sampling to yield more predatory mononchid species, particularly in semi-natural
habitats. In turn, while many aspects of Ireland’s flora and fauna are regarded as
depauperate compared to other European countries (Cabot 1999), it remains to be
seen whether this is also the case for the Mononchida.
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