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PRATYLENCHUS AND RADOPHOLUS SPECIES IN AGRICULTURAL SOILS AND
NATIVE VEGETATION IN SOUTHERN AUSTRALIA

by Ian T. RiLEY

& Wim. M. Wours

Summary

Ritky, L T. & Wours, W, M. (2001) .".l'tu_\'.l'e'.'!r.".ln.\ and Raddopholus species in agricultural soils and native

vegetation in southern Australia. Trans. R, Soc,

Ansr. 125(2). 147-133. 30 November, 2001.

Pranvlenchus species were found in 105 and f\’m:‘nphnh.r'. species in five of 284 samples tken from agricultural
soils and native vegetation in areas of southern Australia. Pratvienchus crenatus (2 samples). P ne :;r'“ i (800,
P penetrans (30, B seribneri (1. P reves (100, P thornei (13), Radopholus nativies (4) and R. crenarus (1) were
identified. Pratvlenchus teres has not previously been recorded in Australia and its widespread oceurrence in
agricultural soils in Western Australia may have important implications Tor crop production. Morphometrics and
dingnostic features for Fooreres are presented 1o facilitate its distinetion from the morphologically similar 2

tharnei.

Kiy Worbs: Nematoda, Praivlenclues, Radopholus., distribution, species diversity, Pratvienclus teres.

Introduction

Pratvlenchus Filipjev, 1936 consists of migratory

endoparasitic nematodes that feed in the roots of

plants and are important pests ol dryland agriculture
in southern  Australia.  Pratvlenchus negleciuy
(Rensch. 1924) Filipjev & Schuurmans Stekhoven,
1941 and P ihornei Sher & Allen, 1953 have been
identified as important pest species in south-castern
Australia and have been the subject of much research
since the late 1980s (Vanstone 1991': Taheri et al.
1994: Farsi er al. 1995; Pouer e al. 1998; Vanstone
el al. 1998; Nicol et al. 1999: Taylor et al. 1999;

Hollaway ef al. 2000). In response to the lindings of

this research, interest developed in determining the
significance of Pratvlenchus in Western Australia
(WAL This prompted an exlensive survey of the
wheat growing areas of that State (Riley & Kelly in
press). This survey revealed that potentially yield-
limiting populations ol 2 neglectus and P thornei
occurred m much of the WA wheatbelt. In addition,
the study
Pratvlenchuy species diversity. Although P neglecius
wits most commonly detected, populations identified
as P brachyarny (Godlrey., 1929) Filipjev &
Schuurmans Stekhoven, 1941, P penetrans (Cobh,
1917) Filipjev & Schuurmans Stekhoven, 1941, P2
seribneri Stemer in Sherbakoll & Stanley, 1943, P
thornei, P zeae Graham, 1951 and an undescribed

species similar to P thornei were also found.

Concurrently with this survey, Radopholus nativus
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nematode, Pratvlenchos neglectns, o damaging wheat roors i)
South Avstralia, PRI thesis University of Adelaide tunpub, ..

found an unexpectedly high level of

The Liniversity of

Sher, 1986 was [ound in 10 ol 300 diagnostic
sumples with migratory  endoparasitic nematodes
(Riley & Kelly 2001), further highlighting the
diversity of migratory endoparasites in cropping
areas of WA,

The species diversity in WA has significant
ramifications because, until now, all eflorts 1o
establish resistance of crop species and cultivars
grown in southern Australia have been limited to P
neglectus and P thornei (Taylor er al. 2000;
Hollaway er al. 2000). Also DNA based
guantification of root lesion nematodes in cropping
soils. provided initially by the South Australian
Research and Development Institute (SARDI) and
now by C-Qnetec Diagnostics (a division of Aventis
CropScience) is restricted to Poneglectus and P
thornei. The work ol Taylor, Hollaway and their
coworkers has already shown that resistance o either
P neglectus or P thornei does not always provide
resistance o the other (Taylor er al. 2000; Hollaway
et al. 2000). This means that successiul management
of £ neglectus and P thornei could be undermined
by a shilt 10 predominance ol other Pratvlenchus
species Tor which the crops grown are not resistant.
It is, therefore, important that in  population
monitoring all Prafvienchus species occurring in
cultivated fields and native vegetation in agricultural
arcas are identified, either by conventional diagnosis
or DNA tests, so that effective options can be
determined for sustainable management,

Taxonomists examined only a limited quantity of
material from the carlier survey in WA (Riley &
Kelly ain press). Combined with the limited number
and nature of surveys lor Pratvlenchus in south-
castern Australia, this means that the diversity of
species of Pratvlenchus in southern Australia is
largely unknown, For the present study soil and root
samples were therefore collected in areas of southern
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Austebin for the extraction of Praivlenshus spp. amd
their  adentification by detded  maophedopical
exaniation and momphometdcal compunson. and o
provide addibional sforpwtion on - geographicul
distnibwtion The resnlis sre presented aod discussed
haliow

Materials and Methods

Soil and roor sumples were obtamed o dry il
cropping arens of the southern States of asun ko
Australise i September and October, 19949 Tn South
Austrilion (SA L 173 samples were collected frony 49
sies and in WAL 102 samples from 38 siles, Siles
were genertlly colivated felds wily adjacent native
yezelation, Thirty five per cenmt of the samples from
SA and 485 Trom WA were collected trom cultivined
helds,  Samples  (rom  coltivated  soils were
compiosites of ahoat sis subsamples of oot and soil
o 100 g deep and samples rom mve vegetation
were mostly collected adjacent 1o single plants. Sires
m SA were selected wlong pubhic aceess 1olles
providing reasomable coverage of the main wheul
pioskipg regions viz. Mursy Mallee. Mid Noth
Yorke Pendosula and Eyre Peninsula In WA, o
proportion of the sites vistted had been jdentifiod
previously as poientially having species other than £
meglectey and P thorne: oher samples were
collected tn areas where the gremest species diversity
was known o oceur, A Tdarther nine samples from
eight sites Trom cropping areas in Victona (Vic,)
were provided by Go Hollaway (Agriculture Vic.).

Nemutodes were extracted Tron soil by wet sieving
(45 pmi and sugar fotation (Wonts & Sher 1971)
aod Trons roots in g misting cabinet (Southey 1986),
Nematodes were heat Killed, fixed in formalin and
mounted i glyeerol for micrscopic examinaion
(Wonls & Sher (971

Results

Pravleachns species were tound m 105 samples
und e luded B ocrenars Loofe 1960, 1 neglecfus, 1
penerrans, P sevitmeri, Poaeres Khan & Singh, 1975
and 2, therned Clable 1Ty Some populations could no
be ademificd 10 species level becanse ol lack ol
adults or obscured  charadters. Althotugh  some
Prafenchus  species. were  found e native
vesctiion. most were present in cultivated soils
associated with Feld orops, pusture or weeds. In SA,
where nanve  vegetation was  miore thoroughly
stipled, three ol the [our speaies collected were alsa
found 1 these less distarbed labitats,

Prafylenchas crenatins was Tound i only wi
sinnples both from wheat fields pear Westimere ind
Williuri, Vie. These localities are 1 600-700
il zome, w zome won sampled in WA aml SA,

Pradvlienching neglectns was the oSt common
spevies im SAC being Towd 1o 95% ol the
Prosvlenchas popudalions sampled e thal Stale,
Alhough £ wepfectns s considered to be e mos
common species in eropping areas ol WA (Riley &
Kelly dn presstooue samiphng parposetilly focused
on wreas where this species was hnown o e less
common, so Fonegleeans was fonad inomly 500 al
Pratvienchigs  populations — sampled 0 WA,
Prafvlonctuis nesleches was found 10 most crops
P huding some thal are considerad poon oF (o6 hosts
viz.. Held pea, lupm and vereh (Taylor o wf. 20000
Pratelenotus neglectes was alsa found i Vi

Pratylonehos penetians Wis fotmd i by
vepelation al one site i SA s foa narros-leared
Jupmn evop CLapins apgnseifoling 1) il issociatesd
weedy brassica i WA,

Fratvleachys sevibmert wis found e only o
sample of harley oot from SA, but (here wery few
specimens and  (he identilicanon s somewll
unectin,

Pranylenehiny teres was Tound only i WA where i
wits the most common of the species collecied (05
of popudations ) [0 was Toumd i assoction with «
oad rmge of plint species viz o canolia, naliye
plants, oat, pastore plants. varions weeds and wheal
Given that this is o new record for Ausiradi
measurenments are provided (Table ) far companson
with carlier deseriptions and diagrams 1o show
(g, 1y some dilference [rom # dioraer. Vhe species
it most elosely resembles.

Praiytenchus thoer wis found i the three Suues.
mostly in cropping soils but also i pative vegetation
in SA. Notbly, it was collected in association will
ficld pea and lentil. both erops considered 10 be
resistant CHollaway of af. 20000, This may represent
curryover from the previous season, Pralylenchus
tierner was found ina relatively minor proporhion
(760 of Pramvlenchny populations in SA. where
spmples were collecied more randomly, 1o WA,
ahout 24% of sumples had £ Herred b s s
fikely 1o rellect the difYerem samplhing critena,

Mixed populations of 2 geglectus and P iiorei
were Tound i O simiples (4 siles) from SA pd 2
sainples o WAL Therelore more thin hadl the
00 thorned populaiions  detected  oveurred
compunetion  with # peglecins, Aparl Trome the
incertain  recond ol I sevibert, whivh was
assogiated with £ megdees, none ol e ol
species wits Todnd i mised populations

Hterederiowvenae Wollenweber, T924 males were
also extracted Trom wheal apd barley [oor systeins
Frivm 12 sites im SAC D all cases, they occutred i
dssociation with # peglecrs and in one case with o
mised population oF Bowepdectns and 1L e
Herevaderg avenae wos i foand e WA, This s
consstent with the finding of Riley & Kelly (i
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Figo | A B Pranleachiny thormer. A Antenor end. 1,
Posterior end, C-14 Pravlenclas teves. €. Anteriar end. D,
Posterior emd, 1 Tail wermiins varation. Scale o = 20 .

pressh i J avenae is not comman in thal State,

Redophalus nativas and - Radophaolus crenatiiy

Colbran, 1971 were found in native vegetation; two
samples each of K. sativas in SA and WA and one
sample of R crenatus in WA, One R, nativis
popubistion Trom SA oceurred in association with
neglecnis. Although R, nativay was not found in
cropping soils, as reported by Riley & Kelly (2001),
a sl number of Radoplolus juveniles was found
al the same site near Wyalkatchem that they  had
mvestigated. This site was dominated by capeweed
(Arctotheca calendufa (120 Levyns) and a small
proportion of grasses (such as Lolinm rigidum
Gaudin, Hordewm Teporinum Link and Bromus sp.)
in 1999, 1t appears that capeweed and these grasses
ure nol hosts Tor either £ neglects nor B, iativs,
which were absemt or scarce n the eleven samples
collected at the site. This observation is consistent
with the findings of Vanstone & Russ (20014, b,
who have shown the plants species found atl this sile
1o be largely resistant w P peglecins.

Figure 2 shows the geographic distribution of the
Pratylenchus spp.and Reddopholus spp. collected. In
WA, species other than P2 negleciny vecurred toward
the west and south where annual rntall is higher. In

U M CTO0 e distobation. pathogemicity amd population
yiaigics of Praivlesn s theeeer om whieal e Soolh Ausieabs
PRLY thesis Uaisersity of Adkebaide tupils.y

Fig. 2. Distribution ol Prarviencius and Rudopliolay species
collected i southern Australin, AL B, Prarviesel
neelecrs and Pramvclens s thoroei. A In WAL B, In SA
and Yic, C, D, Other species. C, ln WAL DL In SA and Vi,

SA and Ve, Poneglectns was widespread and.
althongh  less  comman, 2 thavger oecurred
throughout most of the area sampled. The other
species present an castern SA were mosty m nalive
vegetation.  Pratvlenchus  crenatus  occurred  in
cropping sotls of a high rainfall area of Vie.

Discuassion

This study conlirms the diversity of Prafyvlencls
species in WA cropping soils (Riley & Kelly
press) and the relative lack of diversity in SA (Nicol
1996%). A predominance ol £ peglectiy anddor P
thorner incercal sorly is consistent with that in other
countries with climates similar to southern Australia,
Tor example South Africa Qordawan er af. 1992) und
laly (Palmisano 1992), In Portugal, however, £
peneirans and 2 erenatas were more common in
cereals amd other crops than B peglecins and P2
thornei (de O Abrantes 1987). Similarly, in other
chimatie zones, other Pratvienchus species have
hecome predominant in cercal crops, for example £
seribaeriis predominant in Arkansas, USA (Robbims
el gl 1989y and B penetrans in Prince Bdward
Islund, Canada (Kimpinski er al. 1989).

While £ neglectis and P theraei way be the nost
common  species in cereal producing  arcas of
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Acstraliae and siovha preas worldwide some authiors
reporl widde species diversity as seeh in WA, For
metanice. Jorduan o ol (19923 Tound 22 brochyvuras,
I pentervents and P seae along with 20 pegloctus and
P therner o wheat fields in winter vonnlall areis
South Alres and Potter & Townshend (197 3) (foonnd
P ovecnares. B ouegleciny (oSt conmnon), P
prenerrans aml £ praiensis (de Man. 18807 Filipjey
1930 1 cergal <oy an Ontivio, Canada. In imaisier,
more agriculurally  diverse covifonments species
diversity can be even gréiler: pine species. were
reported fronn hield sorls of caster Genmany ( Decker
& Dowe 1974 and 14 species in eostern Canadk
(Townshend ¢f al, 197%),

froyleactius feres has not preyviously  been
recorded in Ausoralio: Tlowever, in Lhe carlier survey
af WA Riley & Kelly (o press) found an
nidentitied  species similie 1o 2 thoruer with
plfimities (o & deres o 1 fallay (M, Hodda, pers.
cunim.. 19981, which was probably the B rerey as
whentified i this study. Pravlenehny reres wentilied
here closely fits the original desenpiion ol the
species (Khan & Singh 19751 and material fram the
French West Iindies recently desented by van dei
Derg wnd Quéndherve (20000 (Table 21 The WA
sprecimiens seeim fo b somewhar longer, bue T
wilhin the mnge Tor the sty et length apd the g und ¢
vilues, The hvalue is considerably higher (60.2-7.4 v,
L1555 but s oy he due o distortion ol The
oesophageal reglon in severul o our spedimens
wineh iy have moved the base al the sesoplhugus
somewhul  anterimd - resulting  in mepsoring
nccurueies. The grantest discrepancy seems o he
fhe length ol the posterior merme sac which in the
original desceprion as well as by van den Berg and
Ouencherye, is reported as aboul (wice as long as in
v saenial. Mearvlenchis teres elosely pescimbles £
thewned in body, stylet and mwil Jengih, the shape ol
the By region and the styler knobs and the position nf
the volvae (g 1) Prawylenchis teres, thevelire.
could Be contised with B tlioroed, especially i arcas
where the latee s cotmon, The nonmaliated v, the
main character separuhing the two specics. is guile
variahle and specimens with only o lighl cremtion on
the tnil could be tdentitied os 11 thorned wilhe shighl
markings on the il rermmms. a charaewerishic nol
gicommon in that species. Generally though when
material s plenital. the difterence berween the 1wig
species 15 obyious With £ ferey having w nior
pointed cremte Ll T0was father observed tha the
lipr vegion of 17 deres is aboul one pmicron wider tinn
e lip regiom of & phore. This charagler may be
difticulr w measure b e diveer comparison s
inpedistely apparent. Also the Tipovegion o 12 e i
more sel ol and the ceplalic: Tronmework exiension
shioeter a0 F tierrived,

Althomgh not sl the species previonsty toumd

drvland cropping sonls of WA (Riley & Kelly: in
pressy ware collected, the addinan of 22 reres wothe
list s significamt, As 2 gerey wis the most Conmnn
species collected n WA and occuried ma variety of
crops and navve vegetation. it shuakd be o piven
priority for furher investizarion. As indieaed uhovee.
work on Praivlencips in southern Avistihiae has
concentruded on £ neglecty and £ thomed with
ditterences i host range. distribution amd g
heing Found. Teas Tikely thie 22 eres sl difte From
both of these and Crop management straegies
designed (o conlrol 1 peglectas and Ftherrer iy
he wimdermined by B odeves. Sinee ils deseriplion o
wostaed e 1975 there have been relalively  Tew
reports of 2 operes and stadies ol 1ty biology o
agnicaltoral significanec, There s dheretone,
infornmtion rom which w predict its importanee in
WA,

The daeenon of £ penenany an WA s nilahle
becatse the Tupin roots were exceptionully heavily
infesied il this site and (he preceding wheat crogs hadl
also heen heavily infested (5. Kelly, pers, comni,
20000, Narrow lealed Jupin s considered e be
feststant o B ohegfecins (V. Vansione, pers, comin
0000, the only Wapin/Pratylenchips . combinaiion
awsessed. so i appears thal This resistance s ool
venerul [or all Pratvlenchus spp. The occurrence o
1t pegervdins i lupin, wheat and brassicas s alsu
importnt as JU gidicates that it ay not he casly
controlles! by crop rotation (especially i7 its host
rnge inclndes the common cereal, legune and
hrassica crops). Pravlenchns peacriuns. his heen
pecorded widely i all Austrahian Suates, birzely
higher rinfall areis and/on assoctated with perdanul
craps (Mebeod of af 19990 bul also 1 aasocialion
with lupin in Queenstand (QRF and brassicas 1
virlons Siates.

Pradylenclius sortbmert has been identified recemly
in samples ront eropping soil in WA (Riley & Kelly
i press i hor earlier reeords in Austrinhi dre o
considercd wy be Prarvienclu jordanenyiy Tashinn,
PORA iMeLend erad 19940, Further collechions ol 1
sevthneri o me Avstrulia are required o conliom s
presenee:

f'r'.m‘_'.'.ie'-m'h.'t,\ grenabas was Tound only e |Hg|1
inlul! e of Vietori, whieh es outside the miin
viapping areas of southern: Austiadin, 10 T Deen
reconded o other Austealian States i boghe paindall
arcits and mostly me wssoctition willt pergnnialy
(Meleod e al, 1994, With tie tuirked incrdise in
Al cropping sssocinied with the relanve deeline
10 relarns From cinZinge enterprises in suchoreas s
possible thal £ crenaries. adong  with oihes
Pratvlenclins species, will eimeree a5 important prests.

The evdlection of B nedivies Trom nalive yegehation
i BA s alse noteswarthy This species hias been
recogtnsed wa potental agrvalral pest in WA s,
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although less common than some Praivienchus spp..
it is found widely distributed (Riley & Kelly 2001).
I particular Tuctors, such as high frequency of lupin
cropping, are conlirmed 1o contribute (o the
dominance of R wativas over Pratvlenchus under
certain circumstance in WA, a search based on this
information may also lind K. nafives i agricultural
soils in SA.
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