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Preface

A survey of the distribution of the Longidoridae within the British Isles

was started in 1970 and a year later a second survey was undertaken to investi-

gate the nematodes associated with forest and woodland trees in Scotland and

northern England. The combined results from the twﬁ surveys.prqvide_the Tirst
comprehensive account of the distribution_of plant parssitic nematodes based |
on systematic sémpling at a country level. |

It is hoped that this booklét will_stiﬁulate interest in nematodg-sﬁrveys
and encourage the formation of a Eﬁropeaﬁ'ﬂematode Survey Committee to organise
the compilation Of_récords on the distribution of sélected piant parasitic

nematode species throughout Europe.

Préface
Une enguéte pour étgblir ls distribution des Longidoridae dans les
Iles Britanniques a commencé en 1970; llahnée aprés une secénd enguéte a
&té entreprise'bour étudier les nématodes asgociés aux arbes des foréts

et des bocages en Fcosse et dans le nord de l'Angleterre. Les résultats

" combinés de ces ‘deux enquetes fournissent le premler relevé synthethue de

la répartition de nématodes para31tes de vegetaux, basé sur un -énchantillonnage
sYBtématiQue au niveau'dQUn pays; |

On espere que ce fasclcule stlﬁulera 1 intérdt pdur les enqueteS'
sur les nématodes et encouragera la formatlon dtun. Comité de la Cartographle
des_Nématodes Eurcpéens, lequel'organlaeralt-la compllatlon des données de
répartition é travers toute 1'Burope, pour des espéces.choisies de nématodes
parasiteé-de vegétaux. |

beworﬁz'
Im Jahre 1970 wurde eine Uﬂtersuchung der Verbreltung der Longldorldae

auf den Brltlschen Inseln eingeleitet; eine zweite Untersuchung erfolgte

ein Jahr spater mit dem Ziel, die an Wald und Waldbaume_gebundenen Nematoden




in Schottland und Nordeﬁgland zZu erfaséen. Die Ergebnisse beilder bntersuchungen_

liefern zusammen die erste umfassende Kenntnis. der Verbreitung voﬁépflanzen—

parasitischen Nematoden auf der Grundlage einer systematischen Besﬁmmlung

des -ganzen Landes.

Wir hoffen, mit dieser Ver3ffentlihhﬂng das Interesse an Nematoden-

.Untersﬁchungen zu fordern und Anreiz fur die Schaffung eines Europaischen

Komitees zue'Effassung_der Nematoden zu geben, um die Verbreitungsfaten
susgevahlter pflanzenparasitischer Nemstodenarten aus dem gesamtenéeurqpﬁischen

Raum sammeln und verarbeiten zu konnen.



Introduction
A survey of the Longidoridae of the British Isles was initiated in 1970
as part of a co-operative project between Professor F; Lanmberti, Head of

the Laboratorio di Nematologla Agrarla, Bari, Italy and Dr C. E. Taylor,

' Director of the Scottish Horticultural Research Institute, Dundee, Scotland

and financed by a NATO Scientific Research grant (Grant No. 424).

When fhe survey started in 1970 data were collected using three methods.
The first involved the collection of:soil samples from as many 10 kilometre
squares as poséible within the grid system of ﬁhe British Ordnance survey maps.
Samples were_%aken ﬁithin each 10 kilometre_équare from each of five vegetation
types':- arable, permanent pasture, deciduous.woodland, coniferous woodland
and scrub'br moorland. At each'sité s number of cores to & depth of %0
_éentime£res were taken with an augef ffom an area of ‘100 square metres,
The seéond methﬁd was a reguest to_Agricuitural Advisory Services for ény
recor&s applicable fto the survey. Fihally, a literature search ﬁas made for
any further relevﬁnt.records. Over 2,000.3911 samples and 2,500 records

were collected during this survey. The data together with 800 samples from

& NERC woodlands survey (ses below) were used to produce the longildorid maps.

The NERC woodlands survey, started in 1971 by Dr B. Boag, SHRI,
was part of & project investigating the association of nematbdes with
Scottish.forests and woodlands. This project waé financed by NERC grant
No. P60/8/1. Samples collected from both surveys were.used in the preparation
of the cricopématid distribqtion maps.

In 1973, in conjunction with Dr T. J. W. Alphey, SHRT, the soil samples
wére re-examined for trichodorid nematodes. This new infermation, together
with additional soil samples - and récords provi&ed by the Agricultural
Advisory Services; producing an overall total of approximately 46Q0 records,
was used to compile the trichodorid maps. |

This booklet 1s the culmination of three separate-surveys.from which the

information was shared by each groﬁp of workers to enhence their own




individual results. Further information has already been presented aﬁd
discussed elsewhere in descriptions of the biclogy of individual speéies
and the factors affecting their distribution (Taylor & Brown, 1976; Alphey
& Boag, 1976; Boag & Orton Williams, 1976}. The maps which illustrﬁte the
diétribution pattern for each of the species make a practical contribution'
t0 plant nematology, prqviding information on the relative incidence of
economically important nematodes which cause damage Lo many crops eifhéf by

direct feeding or because of the viruses they transmit.
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Introduction
Longidorid nematodes are readily identified ffom most other dorylaims
by their long {2-12 mm) rather narrow body and their feeding apparstus which is
characterised bj an elongated axial mouth spear (odontostyle) plus an extension
{odontophore) of about half'the_length of the spear. Species of the three
éenera {Zongidorus, Paralongidorus, Xipbinema) are plant parasiﬁés, uéually.

feeding at the root tips and causing galling.

Interest in Longidorus and Xiphinema was stimulated by the discovery ﬁhat
some species are.vectors of plant viruses. A group of American workers.in 1958
shOWed.Xiphinema index tb be a vector of grapevine fanléaf virus and this
discovery was quickly followed by othérs which_implicated X. diversicaudatum,
X. americanum, L. elongatus, L. macrosoma and.L. attenuatus as vectors of several

different viruses.

Table Viruses Transmitted by Longidorid Nematodes in Britain
Virus " Nematode  Some Crops Affected by the Virus
Arsbis Mosaic ~ Xiphinema diversicaudatum Hop, raspberry, rose, strawberry

Raspberry ringspot Longidorus elongatus ) Blackberry, raspberry,

ILongidorus macrosoma - ) redcurrant, strawberry

Tomato black ring Longidorus elongatus }  Onion, potato, raspberry,

Longidorus attenuatus ) strawberry, sugar beet

Strawberry latent Xiphinema diversicaudatum Cherry, plum, raspberry,
ringspot ' ' rose, strawberry

The maps illustrate the natural distribution of.species indigenous to the
British Isles and also the species Longidorus vineacola, Paralongidorus maximus,
Xiphinema coxi, Xiphinema mediterraneum and Xiphinema vuittenezi which occur |
sporadically in the British Isles but whiph have poésibly been introduced in
relatifely recent times with planting mﬁteriél. Longidorus elongatus is
widespread but has probably been introduged.to the_Scottish islands as it is

found there only in private gardens.




Iengidorus caespiticola and L. mecrosoma have been successﬁéully maintained
in their natural soil outwith their area of natursl distribution:'in out of door
micro-plots at the SHRI, Dundee. Xiphinema index has been simila;l.rly maintained
gt the Plant Pathology Laboratory, Harpenden but a.lthough. widespread in the
vine growing areas of Europe has not yet been recorded from the 3ritish Isles.
Xiphinema americanum, & species closely related to X. me&iterranéum, transmits
tobacco and tomsto ringspot viruses and although not reported from Europe has
been recorded from many countries in the world including Canada, . U.S.A. and
Kew Zealand. It has been identified from around the roots of "bonsai” plants

imported from Japan.
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PART 2

TRICHODORIDAE
edited by

B. BOAG* and T.J.W. ALPHEY*

# Scottish Horticultursl Research Institute, Invergowrie, Dundee, S'co_tland.'




Introduétion
:Trichqdoridﬁ_are small (0.35-1.7 mﬁ in_length).roét ectoparasific
nematodes. There'are two genera_Trichodﬁrus and Paratrichodorus whicﬁ
belong to the order Dorylaimida (Nematoda). .A good disgnostic character
for the genera is the presence of a slendér curved solid spear.(onbhio-
style). The nematodes have a wide hosﬁ range.. Species from both genera

cause damage to economically important plants either by vectofing7wirus

e.g. Spraing disease (tobacco rattle virus) in potato or by direct feeding

e.g. Docking disorder in sugar beet caused by trichodorids and/or

Longidorids.
" Table Viruses transmitted by triechodorid nematodes in the British Isles.
Virus ' .. Nematode
Pes early brownihg : Trichodorus primitivus, 7. viruliferus ,
: ' ' Paratrichodorus anemones, P. pachydermus,
P. teres. _ . : :
" Tobacco rattle E Trichodorus cylindricus, T. primitivus;

T. similis, T. viruliferus, Paratrichodorus
anemones, P. pachydermus, P. teres, P. nanus

In the British Isles twelve species have been recorded and the

geographical distribution of each species is presented in this atlas.




15

SQUARES RECORDED “f

TRICHODORIDAE

CHAMNEL ISLANDS

¢
FLOT1ED ON Om—*‘wv =
UTM GRID 4 R K




4 ' N I
4] 1 2
0 T S—— -M{ggw--r - : 0
s wa—f"y? 1 [mx - I
N
| 5
16 & b -~ :
p v /
& (33 u e d P
[ | I, % ———aa =y a1 s e — — — e —
PARATRICHODORUS * ST A < 91 . I
ANEMONES eI O A e P #
QA = { W
(Loof) I "é\" %:‘I‘ 28 [
.r“;ﬁ "‘afl,j:?’jr}x_ ( [ e I
- i g | g 0
T 7 Pl g
- J i Ty
a 100 i g e 'S I
L — S, ¢ 0 :
9 iiometres I?D i ;'_}? «:'q: 7 / ﬁ ]
I S L 25 1
i T~ ¢ 3 i T
6 l
16 I
......... 5 4
/ VRN I
i N
\I
. 3
. P I
s
~
5
‘i‘# 72 I
] ]
b 7
./_//I
f %, -~ :
—_— - - ., = ; 1
ra gy T ¥ 4
CHANNEL ISLANDS . o~ 4 | P \W:ﬁ""i ‘{\;) |
poTTEO oM Ofw - A L :
UTH GRID A, : ’ I
=
° 1 4 5 & °
L y I




o © [F23 1 =+ o (] . L o
« |
LS R A
e \
4 ../.
L k 1o
z
i
o
_ o @w
-+ 3 <
wﬂw
ol y e o
E w .f-f
b
N NMA\MIW.M /f o
- 3 ="
-l \
i L P e
L . i
< o m - f..Wmmrm 3 A, v d
2 i P
@ 1 A /m_x
m m R £
(] F = o~ _n.fm il
o8 - z : 2 5
T = s H ¥ H _ -, I
- z L] £ o J i) Py ! =23
-~ [&] o ] g |Z b H b o BE;
g3 = . R R
- w i " pﬂ\.n.wn_u Wi
-4 T R
o ° ¢!
<t " ]
g ]
o
ol L ro
S ™~ [7a) [17] (=]
\. e




18

PARATRICHODORUS °

PACHYDERMUS

(Seinhorst)

HX

Hw

e
&

. -:"E“

L

N2

GHANNEL HLANDS
PLOTTED OGN
UTM GRiD




nullc— =]
LY iy -ﬁum—a
Z S o
— D 0 s
H/-
/.
i
4. M\ —1 w‘» «t

—_ -
by s ”
o
3 uﬁrmsc
e B “ta 2 T
@ =1 ....m
] 8 | -
o _ R
o¥ 3 g
» Ty o = 1% 2
- m w H F g
k= I Z
- 25
- = 2o Q
«< BoalE
& R
“ 55
o [<]
. y




s ™
(o] o [Ce] ot [y [ — J|.|0
RTINS _
% ~
.0 .
[a] = w
=
Xz _
(a2 .m °
1
i
_. "
x\
5 \
r mZ/ L
(3] a o
D I TN ™y
AN
i
2o | o
of ?ﬁd}sdm /.,m L la
ﬁ\mﬁ.\m@ E@/ J../. ......J\.J.w 4
il Y
. = -
by &
- i e
Sl Qal
s —d
»
© )
.v\.J
S Tk
[72]
S5 8 2
52 R
o ] =
S w o 8 = ol
T Z£ 2 8
O3 =
o z &
= g8 E
fh:
o o=
(=] (=]




o © Tv] < ™ o™ h s o
. hmcnw "% S . o
| %ﬂu 4z e
] : K Rl w_ w/J ’ \W /L.___/ ©
= Y * ﬂ_“& /.

H)(' '
HW
k'
R4
[
A
\
4

N1
B C_I
5

/ mv
H
_ _ b
_, Fa #
L - L
<t —= \\\ v}\, N
- m e .
_. i | / Vv
e e
AT NN \
R 4 , ?
SR S S N
, ; Q\ :
N H : §
A ! ; [ -
VT | 2l L
I Y I : :
: L M\ \w_ Tl “ U?...\V,.r.u\i
. e g i A Botgn T e
: AT SV gl T
N N H gy Q._WJ k _&v LI A "/(4/..
- =S i P Py Li7 m/:rw [
N ME e @ N Y
g ._"w..m, e L RN
- VAN 4 "
P P i b
P wﬁﬁﬁmﬁm
: i
” ] |
L ¥ H
o e el 0
. ',
m m |9 . ) m
S & £ )
- abt s ERRERY
o e :
92 a3 w
o 1 m 3z
@l L -
S T [Za) [Te] o
. J




©
LA
B
19
b
s
L
e
» <
__.
o
v 1
!
\.\
i
z._
ST E
T s
2
L AN
i
o _ ...... "
..v.l..w
[7s] 2 5 L
8 _ »
05 g | :
o QEF = A 1 S £, WL N WO N gy EX— o
o~ = , E |= [+
TrE = m
Qe :z
o o o L2
g P
x 0 2z
o Howmos
o T [}
L 7




-
o o [+] <t ™ o~ — o
1
-
ﬁ@ 3 - )
%. w% "
L) e ...
™ T e
=
L3
V&
e
e T I P
=z o v
[+2] [+ 4] WV
A
<+ .ww <
T
B-a \»
" 3
iy .Jrc,yr ©
[ ..a.w
F an
3 _\
r
F o
L] J&U . (']
[ R
", \\uv
1
o
- —
F
o .
m oo :
g,
0 g ¢
=]
S® 3 s
) od 2 H
¢ 22 3 :
w /7] w MN
o o Sta
E gz
dzh
o ©
\. J




~
ﬂ\ o o uw R oy [} — o
MMQ .!m._ i A T
%. “% \ T o, ™,
. " ! j __ //,.
nM v @ w c.\. /_..?n _/, ©
g N LA
B ] G !
&Mw. ] \.7 i /M
XE el M o N\ |
= =4 0 4 )
o * = = AR V
i 8
n\.\n_.“ b ﬂ_,_sr.._
o _ /
P S ! ,_
_4 i 4
-y ;
M ™ L
- i
B ﬂ.m{ A M w,.__f
b I " - ™
w /JM/_MP \_.;J
3 % S
Nmf ;
. “ —_ r_
N S YO “) SO W
i = A _;\qu dﬂﬁx m{x{ &;\ _
[ 3/% ...,&qm« P “ Lo
A M .s.lﬂd WQ..W.} ™ v \L J «_\I
[ . % f
N bt Cx o o VAN e
vy S
— s .&.1 _\_M... i+ —
o %‘_ﬁ f..m__.o. v
A »mw.__;.
@ E3 w .n. :
E T
“ m [ . TLs
i n i
$7 = :
3 w c g H ow o
< i = 8
cg - 2
= ° Btg
oo =
e o
\_ J




5
4
13
2
1
o]

3

a8
b v

S
- dwm
o ) ; i 1o - —
o] s ‘Mﬁ ; ~,
s " B v
w = g i ) . m
2a N { , :
o 3 = B ? N
a8z = H 3
1y o a : R o i @® o]
[ o o 4 2 3 g
o = s c/‘mﬁvcww ¢ : 2
Co < . I ﬁm gz
—Rl [+ 4 . oy B
o F T yog
> ! -
o 8” S ‘o Wﬂ 5
) T~ un e LI..IID* _ o




0 S S Ea— 0
- nf ]
- PR STy ‘j [HX
26 : P 'g‘s" i /j { N2
i N Is 1 :
g "—Ch SM\-\ £ ]
TRICHODORUS 9 I T, N g 91 |
VELATUS oNE v ey ;| I
- g\\ \,gﬁ’_a g_/r ’“—.—'”“\1' ! “
Hoopar l(r &f} _.i'.;_w 1
L = 4
)

R ~F : :

CHAHMEL SLANDS ] ! )uf - \g-*—h\j {? . 1
FLOTTED ON — //r( it : {
UTM GRID f .
- e e o i
& ! e J

o
WNE N I NS WE M BE BN B EE NS T AN an D BN B am e




T T ———— T T T T ._f_
| o ..m | _./(Jr.\.\u.\)..._\m_
[ : [ RN
. : ] : n“_ ] w\/l_ s
3 o ¥
[ - ] !

e
=N ;w
{
P
i
AL
Al
.
Mﬁ‘i’\x%)
f’\r\i"’/{?

7
L
7
LA
|
oy Fg}
:
G\\/{:

.
k.
gw“
o
g
i - %‘ﬁﬁ_r N

0
7
TRICHODORUS
VIRULIFERUS
H
[14]
Kiorrefres 20
g
9
LH:{?
¢
P
b
9 0
11
Pt N
¥

5 K i
° o
3 : 1 =
i m - i5
[=] w0 [T+] [=)

. v







" PART 3

CRICONEMATIDAE
edited by

B. BOAG and K.J. ORTON WILLIAMS®

1
Scottlsh Hortlcultural Research Instltute, Invergowrle, Dundee, Scotland.

2 Commonwealth Instltute of Helmlnthology, St Albans, Herte., England. 5




.Intfoduction
Cricénema,tid nematodes a.re small (0.2-2.0 mm in '_1engt_h) and are
Characterised byproﬁounced.annules which sujrounthhe body . .ﬂhey
'belong to the order Tylenchida (Nematoda) and have a pfotrusaﬁle
holloy_styiet which is used to puncture root cells upon which they
feed., Some species have been implicated as causiﬁg economice &amage,
either by their direct feeding of by'introducing other pathogens
mginly fungi. . The majority of spegies feed on woody hésts but some,
- e.g. Macroposthonia rustica and éricqneﬁbi&es informis are aséociated

more with graminaceous plants.

Twenty nine species have been recorded from the British Isles, twenty

two of them being_recorded for the first time.
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INDEX

Nematode Species
Criconema murrayi (Southern)
palmatum Siddiql & Southéy
Criconemella parva (Raski)
Criconemoides amorphus De Gfissé
informis (Micoletzky)

Crossonema cobbi {Micoletzky)

- menzeli (Stefanski)
Hemicriconemoides pseudobrachyurus De Grisse
Hemicycliophora conida 1 Thorne

conida II Thorne
thienemanni (Schneider)
triangulum Loof
tgpica.de'Mah
Longidorus attenuatus Hooper
caespiticela Hooper
elongatus (e Man}
goodeyi Hooper
leptocephalus Hooper

. macrosoma Hooper

profhndorum H00per

vineacola Sturhan & Weischer

Macroposthonia &nnulata (Taylor)

axesta Fassuliotis & Williamson
curvata (sensu lato):Raski
pseudosolivaga De Grisse
raskiensis De Griéée'
rustica Micoletzky

solivaga Andrassy
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INDEX continued

Nematode Species
Mﬁcropdsthonia sphaerocephala (Taylor)
vadensis (Loof}
xenoplax (Raski)
Néthocriconema annuliferﬁm.(de Man)
demani (Micoletzky)
Iongulum {Gunhold)
mutabilg (Taylor)
princeps {Andrassy)
sphagni (Micoletzky)
'Paralongi&orus maximu?(Bgtschli)

Paratrichodorus anemones (Loof)

nanus (Allen)
pachydermus (Seinhorst)-

ﬁeres (Hooper)
SQuares recorded'Criconematidae
| Longidoridae
Trichbdofidae
Trichodorus cylindricus Hooper
hooperi Loof
_ primitivus (de Man)
similis Seinhorst
sparsus Szczgiel
variopapillatus Hoopef
velatus Hooper
VirulifErps Hooper
. Xenod:icoﬁemella mécrodora (Teylor)
_ - Xiphinema coxi Tﬁrjan
| diversicaudatum (Micoletzky)

mediterraneum Martelli & Lamberti

vuittenezi Luc, Lima, Weischer & Flegg

Part
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