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DESCRIPTION OF THE MALE OF TYLENCHORHYNCHUS TOBARI SAUER &
ANNELLS, 1981 AND OBSERVATIONS ON THE MORPHOLOGY AND HOST RANGE
OF THE FEMALE IN ARID SOUTH AUSTRALIA

by J. N. NOoBrS*

Summary

Neugs, L M. (1991) Descrniption of the male of TWenchorhynchus tobari Sauer & Annclls, 1981 and
wbservativns of the morphology and host range of the female in arid South Ausiralin. Trans, R. Soc. S

Augr, 115(2), 83-84, 31 May, 1941,

[r & survey of the arid region of South Australia, over 300 sites were found o have Tvlenchurhvichus
ruhari Sauer & Annchs, 1981, Previously undescribed males of 1. tabart were wdenntied fram nnlv fing
sues and are deseribed here, From lield observarions, plant species of the family Chennpodingeae were
mwst likely 10 have T tobari present, This was tested by culturing the nematosde an diffyrent Host plants
i the plass-howse, It was found that environment aTected the morphometrics of different ficld pupulations

ol 7. twhari but not general morphology.

Kiy Wokiwe Tifenchorhvachas ¢obari, arid South Ausiralia, males, hosi plunt, Nematoda

Introdyuction

The and region pl South Australia consists ol
diverse vegetaiion and landforms. There is little
information on the occurrence and diversity of the
plant parasitic nematode fauna within this region.
During a survey of the area (Nobbs 1989), one of
the most widely distributed plant  parasitic
nematndes was Tilencharhynchus tobari Sauer &
Annells, 1981, The wide distribution ot 1he
nematode over a range of environments offered the
opporiunity to examine the effect of environmemal
variation on the nematode. This paper examines the
effects of environment on female morphometiics
and possible hosts among the diverse plant species
sampled, Males are described for the first ume.

Methods

Extruction of nematodes

Roil was collected from undisturbed native.
vegelation which occurred close to the main tracks
that run throughout the arid region, Over 300 sites
were sampled and the sampled plabt species noted.
The nemartodes were extracted from 50 ml of cach
soil sample using & modilied Bazopana Tunnel
(Schindler 1961).

Morphology and measurements of Tylenchorhyn-
chug 1obari

To examine the effect of different environments
on variation in morphometrics, ten sites were
selecied Imom difTerent areas. From each site, ten
females were processed through an alcohol series
and mounted in glycernl by the wax method
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(Hooper 1986), Measurements (in mm) of body
length, body width, oesophageal length, position
of the vulva, tail length, tail widcth and stylet length
were then made under high magnification and the
de Man ratios (a, b, ¢ and ¢’) were calculated.
Analysis of variance (ANOVA) was used to
determine if there were significant ditferences in
measpirements between the ten dilferent
populations.

Occurrence in the field and in ports

To determine the most likely host plant of T,
tabari the number of sités on which a particular
plant species occurred was sampled and compared
with the actual (or observed) number of sites where
that particular plani was sampled and found to have
T. rohari present. The number of sites where a
particular host plant was sampled wits used as a
percentage of Lhe total sites sampled (expected sites),
Using Chi-square analysis (Bailey 1976) the
nbserved number ol sites was then compared with
the expected number of sites to determine most
likely host species. Due to the diversity of the
vegelation sites, grouping of the host species was
necessary (e, Chenopods = plant species of the
family Chenopodiaceae),

This information allowed investigation of
possible hosts of T tobari, Sceds of native and
introduced species including Arriplex spongiosa, A.
lindleyi, Chenopodium quirea, Lycopersicum
esculentum and Hordewm vulgare (ov. Clipper) were
surface sterilised (3 min. in 1% bleach),
pregerminated in a Petri-dish, planted into a 1:4
parts soil to sand mix and inoculated with 50 female
T ohari. Afer twao and a half months, the shoots
were removed and the roots and soil washed through
a set of sieves (500 m, 250 pm and 40 pm aperture).
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The sediment on the 250 pm and 40 ym sicves was
collected and placed in a modilied Baerman’s
funnel for three days. The nematode extract was
then counted for 7. tobari. There were three
replicates from each plant species.

Results

Morphometrice  of male and  Jemale
Tylenchorhvnchus tobari in the arid region of Sourh
Australio

Mules of 7o tobari were identified from nine
different sites within the and region of South
Audiraha (Fig. 1) and mean values + standard
deviarions of morphometric measurements for all
sites (n—20 specimens) are presented below. In
addition, the same data for a single site (n=9) near
Kingoonya (grid reference 299 |80, map
RINGOONYA SHS3 1T (1 @ 250,000) edition 1,
series R302, Royal Austruhiun Survey Corps) are
provided, The original measurements of Sauer &
Annells (1981) for lemales g5 well as the grand
means of the 10 sites selecred are also presented.

I'emales: original description (Sauer & Annells 1981
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Fig. b The disteibution aof fidedchorfivaehus fibdei Saner
& Annells, 1951 wirlin the arid rezion of Sonth
Austratia. Closed Crcles ace siies From which 1. mohurd
wits wdenniticds open virdles are sires ar which mades were
idenriticd Sites 110 were sites tram whieh ten Leiles
W meastired,

=44y V = 5450 - 5)syler = 17 - 19 um. Survey 1983
[985 (n - 100) : Body length = 720 - 62 pm (595 -
Uy a - 3003 & 31254 -d425: b 5.2 s 05140
~76) ¢ - 140 £ 30006 =250 ¢ - 30 = 08017
435V - 544 ¢ 2149 -9)siylet = (73 ¢« [ 4um
{4 - 21).
Males (Fig. 2) (n=20) : Body length - %72 | 18 um ($86
-152)a = 309 + L5258 Wb . 52 020
565 ey 108 + DOMS- 3¢ =38+ 002129
470 spicule length <« 255 - 1Y um (19 - 30);
pubcimacalum ~ 113 = 2.0 um (8 17); siylet length =
167 = 0.7 pm (14 - 20).
Sire near Kingoonya (n - 9 : Body length 676 + 26
o (619 - 720 4 = 299 + 09 (258 -3240 b - 5.2
i D2(43-58)¢c « 1.7 = 04004 [3.2)¢' 37 =
0.2(2.9 - 4.3) spiculedength -~ 250 + L1 um (22 28).
gubernaculum 112 + 1.3 pm (8 - 17); syl length -
17.0 + 0.7 pm (14 - 18).

Description of the male

{Fig. 2) Similar 1o female in anterior region. Lip
region oflsey, 6§ - B annules, stylet of medium
development, with backwardly sloping stvlet knobs.
‘lesris single, not reflexed. Tail enveloped by u lurge,
simple, crenate bursa. Spicules distally flanged.
terminus narrow, gubernaculum well developed,
generally rod-like, protruding. Phasmid easily seen,
jusl anterior to mid-point of tuil.

Occurrence in the field and in pois

Chi-square analysis showed that 7. tobari was
lound in significantly mare sites than expected only
where plant species of the family Chenopodiaceac
were the most common species (Table (), Therefore,
the most likely preferred host plant is s member of
the tamily Chenopodiacene. With the pot tests there
Was some multiplication of I, tahar with all the
ve plant species lested, but Antriplex spongiosa
had the greatest multiplication rate (Table 2).

Analvsis of populations

Although only a small number of females per
population were measured, signilicarn ditfetences
in morphomerrics were observed. O the characters
measured only position ol the valva (V), de Man
rulin’s a4, b, and ¢’ were not significantly differeént
between populations (Table 3). Body length, body
width, tail length, tail width, nesophageal length,
stylet  length smdd de Man ¢ ratio were all
sigmificantly different between naturally occurting
populations.

In tne populiation (W), almost all of the observed
values were greater than the standard deviation ol
the grand mean. Few of the other popalahons had
any or more than one value beyond the range of
plus or minuy che standard deviation. 'There were
no obvious dilferences in general orphology
berween specimens collected from the 1en sites, 5o
the differences in measurements between the
populations-are most likely due to environmental
eltevts such as recent rainlall, host species present
and soil (ype raiher than species differences.
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Fig. 2. Morphology of the male of _[if{'em-horhym'hus tobari Saver & Annells, 1981, A -~ oesophageal region; B
- head region; C - shape of tail (internal); D - shape of tail (external). Scale in microns (pm).
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TABLE 1. The host plant/groups and number of sites where Tylenchorhynchus tobari Sauer & Annelis, 1981 was

collecred.
Species/groups Number of Sites Chi-square % Total Sites
Ohserved Expected value Sampled in
Survey 1983-85
Chenopods 140 108.5 9.04 44 315
Ephemerals 14 14.6 0.02 4.5
FEucalyptus spp. 7 16.6 2.52 113
Acacia spp. 71 76.8 0.44 237
Grasses 9 15.6 2.79 4.8
Shrubs: (Eremophila, Dodonea, Cassia sp.) 16 25.6 3.60 7.9
Trees: (Myoporum, Pittosporum, Cailitris sp.) 24 18.8 1.44 5.8
Salicornia spp. 8 7.8 0.0 24
Reeds 0 29 2.90 0.9
Zvgocloea paradoxa 15 16.8 0.19 Si2
Total 324 324.0 2];95 100.0

** _ significantly different, df = 9, P = (.01, Chi-square analysis.
#4 = significantly different, df = 1, P = 0.01, Chi-squarc analysis.

The null hypothesis that there 1s no difference between the expected numbers of sites from which certain plani
species/groups were sampled and the presence of Tvlenchorhynchus tobari in the soil sample is rejected.

The % roral sites indicate the number of samples from which soil was sampled in the period 1983 1o 1985 and were
used to calculate expected number of sites with T. robari.,

TABLEL 2. Final number and multiplication rate of Tylenchorhynchus wobari from an initial invculaiion of fifty females
and sampled after two and a half months. (mean + standard deviation).

Plant species

Mean number

Multiplication rate

Atriplex lindlevi
A. spongiosa
Hordeum vulgare

{var. Clipper)

I yeapersicum
esculentum

Chenopodium quinoa

1
X

212.7
+55.9

238.3
224.6

56.0
=174

209.7
+29.7

499.0
+64.7

42
+1.12

248
14.50

1.1
+0.35

4.2

+0.96

10.0
=129
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TABLE 3. Measurements of different populativas of Tylenchorhynchus wobari fromr the arid region of South Ausiralia.

Population Body Body Tail Tail Length of Lengih ¢ TAUIO
length widthy length width uesonhaig-.!:. stylet
1 6993 23.6 322 i7.6 130.0- 17.0 13.9
2 699.5 236 56.1 17.6 135.7 17.2 12.7
3 7169 233 49.4 16.9 145.2 16.8 14.8
4 725.6 234 47.4- 17.3 146.2~ 187 15.4
5 7010 24.0 55.5 I8.8" 1339 18.0 13.5
6 T24.2 24.1 54.5 18.6 137.0 1h.2° 13.7
T = 734.0 238 58.2° 18.3 1313 174 12.7
8 # 701.6 23.8 56.8 18.7 130.6 16.2 12.6
8 793.9"' 2hZt 49.6 18,3 152.1° 183 16:6"
10 7134 228 499 6.8 1407 17.6 143
Grand Mean 720.7 239 529 17.8 138.5 17.3 14.0
+ SO 61.8 24 84 L8 L& 14 30
F-value 2.40 2.19 2.2% 2.06 1.57 441 212
% e e s P wex v

Significant at P = 0015 level indicated by *%; significant at P = 0.001% level indicated by ¥**; d.[. = 9, 86,
Grand mesn is caleulated from all 100 pemalodes measured and mcludes the standard deviation /S.0.) o itahes,

# = populations where males were identified.

indicites value less than lowest value of the stundard deviation of the grand mean. ' indicates value greater than
haghest value ol the standard deviation of the grand mean.

Measurerments are in microns (gm).

Discussion

Males of Tyvlenchorhvachus tobari were found in
only a small number ot sites and in low numbers
indicating that 7.7 rebari may reproduce
parthenogenerically. Populations of 7. tobari from
difterent natural habitats differ significantly in
certain morphometric characters. However, the
description of a new species is not necessary as the
populations are still identifiable morphologically
as 1. tobari. Many workers (Davide 1980; Fortuner
1984a; Fortuner & Quencherve 1980; Kline 1976;
Roggen & Asselberg 1971; Townsend & Blakith
1975; Saha & Khan 1988; Singh ef a/. 1985) have
looked at the influence of host on morphometrics
of different species vl nematode, They found that
many characters were highly variable between
populutions and that ratios were of little overall
value (except V) in determining species. Fortuner
(1984b) supgested 1hal observations of several
populations were important in estimating the mean
and range of measurements. When identifving

species, morphology should always be used with
priority over morphometrics as differences in
measurements can often be alinibuted to
environmental effects.

T. tobari is a migratory ectoparasite and so has
a wide host range. In the field the most common
planis sampled with T. tobari present were of the
family Chenopodiaceac. In pot cultures Arriplex
sponginsa allowed the greatest multiplication. In
using a host plant that allows rapid multiplication
of T. tobari, the host/parasite relationship can be
investigated.
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