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ABaD P., QuiLes, C., ABADON, M., CASTAGNONE-SERENO P. & DaLmasso, A. Distribution and
conservation of mobile elements in nematodes.

Little is known about the origin of transmission, and evolution of mobile elements within the
Nematoda. To improve understanding of the evolutionary history of these mobile elements, we
examined the distribution of homologues to transposable elements from Caenorhabditis elegans
(Tecl to Tc5) in 24 nematode species belonging to different orders. Probes specific for each ele-
ment were prepared and hybridized to genomic DNA. Filters were washed under conditions of
increasing stringency to estimate the degree of similarity between C. elegans transposons and
their homologues present in other species. Our results show that these transposable elements are
restricted to the genus Rhabditis. The Tcl element homologues were only observed in the
subgenera Caenorhabditis and Pelodera. The Tc2 element homologues were only found in C. elegans
and in the subgenus Teratorhabditis. The Tc3 element homologues seem to be widespread in
many members of the genus Rhabditis while Tc4 and Tc5 homologues showed the most limited
distribution of all elements tested, being strictly limited to the C. elegans species. Station de Recher-
che de Nématologie et de Génétique Moléculaire des Invertébrés, INRA, B.P. 2078, 06606 Antibes, France.

ABap, P., Tares, S., Brucuier N. & DE Guiran G. Repetitive DNA and hybridization patterns
Jor the differentiation of isolates of the pinewood nematode species complex.

Pine wilt is the most serious disease of native pines in Japan and potentially the most impor-
tant nematode disease of conifers in the world. The pinewood nematode Bursaphelenchus xylophilus
was found to be the causal agent. Difficulties arose with respect to the precise identity of some
isolates of B. xylophilus and of a similar species B. mucronatus. Restriction enzyme analyses of
repetitive DNA revealed bands specific for B. xplophilus and B. mucronatus, and also for different
geographic isolates of these two species. Hybridization patterns obtained with unc-22 gene of C.
elegans, clearly identified the populations in B. xplophilus and B. mucronatus. Furthermore, it is
possible to precise the phylogenetic relationships between the different populations constituting
the ‘‘pine wood nematode’’ complex. Station de Recherche de Nématologie et de Génétique Moléculaire
des Invertébrés, INRA, B.P. 2078, 06606 Antibes, France.

Asour-Ewp, H.Z., AMmeeN, H. H. & SHAFIEE, M.F. In Vitro studies on the preying capabilities of
Mononchus truncatus on specimens of Cephalobus sp. and Tylenchulus semipenetrans in water.

Predation of adult and first stage juveniles of M. truncatus on adults and juveniles of the larger
Cephalobus sp. in tap water gave a sigmoid-shaped predation curve. A different L-shaped preda-
tion curve resulted when the predator fed on the smaller second stage juveniles of the citrus
nematode T. semipenetrans in tap water. In all preying trials, a rate of preying Rp is adopted and
defined as the number of victim nematodes fed upon daily by one predator specimen. Rp could
be calculated from a suggested equation. Nematology Unit, National Research Center, Dokki, Giza,

Egypr.

ABRANTES, I.M. DE O. & Santos, M.S.N. pE A. Effects of temperature on embryogenic development
of three populations of Meloidogyne spp.

Laboratory investigations were carried out to study the effect of a range of temperatures on
the embryogenic development of Meloidogyne arenaria race 2, M. hispanica and M. lusitanica sp.
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n. The rate of embryogenesis of the three species at different temperatures varied considerably.
In M. arenaria race 2 and M. hispanica the embryogenesis was more rapid at 25 and 30°C (about
10 and 7 days, respectively). At 30°C embryogenesis was about twice as rapid at at 20°C (14
days), and about three times as rapid as at 15°C (30 and 27 days, respectiveely). At 10°C
embryogenesis did not occur. Embryogenic development of M. lusitanica sp. n. was longer than
that of M. arenaria race 2 and M. hispanica. At 25°C embryogenesis was about twice as rapid
as at 15°C and five times as rapid as at 10°C. At 30°C embryogenesis did not occur. These
studies showed that M. lusitanica sp. n. is more adapted to lower temperatures while the other
two species are adapted to higher temperatures. Centro de Sistemdtica e Ecologia—INIC, Depar-
tamento de Zoologia, Universidade de Coimbra, 3049 Coimbra Codex, Portugal.

AHMAD, W. A revised classification of the superfamily Dorylaimoidea.

The superfamily Dorylaimoidea is a very large group comprising over ninety genera. These
have been grouped under four families, viz., Dorylaimidae DeMan, 1876 (subfamilies:
Dorylaiminae, Mesodorylaiminae, Thornenematinae, Arctidorylaiminae); Qudsianematidae
Jairajpuri, 1965 (subfamilies: = Qudsianematinae, Thorniinae, Crateronematinae,
Discolaiminae, Lordellonematinae, Hulgiinae); Nordiidae Jairajpuri & A.H. Siddiqi, 1964
(subfamilies: Nordiinae, Cephalodorylaiminae, Pungentinae, Helmabinae, Actinolaimoidinae
n. subfam.) and Aporcelaimidae Heyns, 1965 (subfamilies: Aporcelaiminae, Paraxonchiinae
and Sectonematinae). The families Prodorylaimidae, Thornenematidae, Arctidorylaimidae,
Thorniidae, Discolaimidae, Crateronematidae, Chrysonematidae, Pungentidae and
Kochinematidae have been considered synonyms. Section of Nematology, Department of Zoology,
Aligarh Muslim University, Aligarh 202 002, India.

AKHTAR, M. & ALam, M. M. Studies on the integrated control of plant-parasitic nematodes on potato
with erganic amendments/nematicide and mix-cropping with mustard.

Increase in the population of plant-parasitic nematodes on potato (Solanum tuberosum L.) was
significantly arrested when mustard (Brassica juncea (L,) Czern. & Coss) was also grown with
potato in alternate rows. There was further stress on plant-parasitic nematodes when soil was
treated with oilseed cakes and leaves of neem/margosa (Azadirachta indica A. Juss.) and castor
(Ricinus communis 1..) and a nematicide (carbofuran), however to varying extent. As a conse-
quence of reduction in nematode population there was an increase in the yield of potato. Root
exudate of mustard was found to be highly deleterious to plant-parasitic nematodes. The
beneficial effects of all the above treatments persisted in the next growing season when okra
(Abelmoschus esculentus (L..) Moench.) was grown. Department of Botany, Aligarh Muslim University,
Aligarh 202 002, India.

ArLaMm M. M. Control of plant-parasitic nematodes with organic amendments and nematicides in nurseries
of annual plants.

Organic amendments such as bone meal, horn meal and oilseed cakes of mahua, castor,
mustard, neem and groundnut, and nematicides such as oxamyl, fensulfothion, phorate,
dimethoate and disulfoton significantly reduced populations of plant-parasitic nematodes in
nursery beds of some annual vegetables and ornamentals. Root-knot development on tomato,
eggplant and chilli was also inhibited. Consequently the seedlings were relatively healthy in dif-
ferent treatments excepting mahua cake which proved to be phytotoxic. Department of Botany,
Aligarh Muslim University, Aligarh 202 002, India.

AMSING, ].]. Dispersal, population development and control of Pratylenchus vulnus in a culture of roses
on an ebb and flow system.

The relationship between different inoculation sites and the dispersal of P. vulnus was
investigated in a rose crop, grown in rockwool slabs on an ebb and flow system. Inoculation
with P. vulnus was carried out by adding either 6,000 nematodes to a tank with 80 liters of recir-
culating nutrient solution or 1,000 nematodes per plant around the roots of 6 out of 42 plants.
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The dispersal of P. vulnus to non-inoculated plants was much faster from the inoculated tank
than from inoculated plants. In both cases the nematodes were passively dispersed by the
nutrient solution.

Population development of P. vulnus was influenced by the age of the rose plants. Inoculations
of the nutrient solution carried out 7 and 25 weeks after planting, resulted in 4,975 and 202 P.
vulnus per 10 g roots, respectively, 35 weeks after inoculation.

Nematicides were effective in controlling P. vulnus. One application to the nutrient solution
in the tanks of either oxamyl (50 ppm a.i.), carbofuran (50 ppm a.i.) or abamectin (9 ppm a.i.)
resulted in a maximum reduction of the initial population densities of 95%, 98% and 98%,
respectively. Research Station for Floriculture, Linnaeuslaan 2a, 1431 JV Aalsmeer, The Netherlands.

ANVER, S. & ALAM, M. M. Studies on the interaction of Meloidogyne incognita and Rotylenchulus
reniformis on pigeonpea and the resulting effect on growth parameters including bulk density of stem.

Meloidogyne incognita and Rotylenchulus reniformus, singly or concomitantly brought about signifi-
cant reduction in plant growth (plant weight/length, bulk density of woody stem, number of
pods, chlorophyll content) water absorption efficiency of roots, and root nodulation of pigeonpea
(Cajanus cajan) cv. Prabhat Line. However, the effect was more pronounced in concomitant
inoculation. Addition of rhizobia tended to reduce this damage to some extent. M. incognita
caused more damage than R. reniformis. The rate of multiplication of R. reniformis was adversely
affected by M. incognita and the same was also true with respect to root galling. Department of
Botany, Aligarh Muslim University, Aligarh 202 002, India.

ArnTzEN, F.K. & BAKKER, J. The level of partial resistance of some Dutch cultivars and breeding lines,
determined with various potato cyst nematode populations.

Seven Dutch cultivars and breeding lines, differing in resistance spectrum, were inoculated
with a range of Globodera rostochiensis and G. pallida populations. The level of resistance was deter-
mined by counting the number of newly formed cysts. In most potato genotypes, apart from
nearly complete resistance to one or more pathotypes, partial resistance to other pathotypes
and/or populations was found. The level of this partial resistance varied not only between
pathotypes, but also between different populations from a single pathotype. These results sug-
gest that tests for partial resistance should be carried out with at least several populations of
potato cyst nematodes. Centre for Plant Breeding Research CPO, Postbus 16, 6700 AA Wageningen,
and Plant Protection Service PD, Postbus 9102, 6700 HC Wageningen, The Netherlands.

Atu, U.G. Nematode problems in cropped reclaimed gully site at Owerri Nigeria

Pueraria phaseoloides, yam intercropped with (icw) cowpea, cassava icw maize and fallow
(mainly Panicum maximum) were grown in a reclaimed gully site. Initial soil samples showed the
presence of Meloidogyne incognita, Scutellonema bradys and Pratylenchus brachyurus. Composite ran-
dom soil samples collected from rhizosperic soil at monthly intervals and nematode extraction
from roots at harvest showed that M. incognita and S. bradys populations significantly (P = 0.05)
increased in yam icw cowpea and pueraria plots, while P. érachyurus was highest in the fallow
and cassava icw maize plots. Determination of nematode taxa and planting appropriate non-
host crops would stem nematode problems in a crop land. Crop Production Dept. F.U.T., Owerri,
Nigeria.

Aumann, J., CLeMENs, C.D. & Wyss, U. Influence of lectins on female sex pheromone reception- by
Heterodera schachtii males.

A standardized bioassay was developed in which the chemotactic behaviour of Heterodera
schachtii males towards the female sex pheromone can be observed and documented at any time.
It gives reproducible results within one to two hours. Incubation of males with the lectins from
Canavalia ensiformis, Triticum vulgare, Arachis hypogaea, Helix pomatia, and Limax flavus did not affect
chemoattraction to the sex pheromone. C. ensiformus lectin binding to the amphidial exudate did
not inhibit the passage of fluorescein isothiocyanate into the amphidial canals. Amphidial
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exudate synthesis was enhanced during phreomone reception. Institut fiir Phytopathologie, Univer-
stiat Kiel, Olshausenstrasse 40, 2300 Kiel 1, Germany.

BabatoLa, J.O. Host-parasite relationship of Psidium guajava L. cultivars and Meloidogyne
incognita.

Greenhouse experiments and laboratory studies were carried out to establish the host-parasite
relationship between four guava varieties and Meloidogyne incognita. Seeds of all four varieties
were planted separately in M. incognita-infested soil and thirty-day old seedlings were also
inoculated with graded levels of M. incognita eggs.

All juvenile stages of the nematode developed within the roots of all the guava varieties. Eggs
were observed on the roots of cv Webber supreme in 25 days and 31 days in cv Branca respect-
ively after germination. Plant height, number of leaves, wet and dry shoot weights decreased
significantly with increasing levels of inoculum in all the guava varieties except cv Allahabad.
Department of Crop Production, University of llorin, Ilorin, Nigeria.

Backerr, K.D.1.2), Arxinson, H.J.') and Foresr, ]J.M.S.?) Development of a rapid
immunological screen for resistance in the potaio to Globodera pallida.

An immunologically-based screen is under development as an alternative to standard pro-
cedures involving nematode reproduction test plants. Stage-specific monoclonal antibodies
(MAbs) have been selected from 700 and 640 hybridoma clones prepared using infective
juveniles (J2) and feeding females respectively as the immunogens. A hierarchical screen based
on an enzyme-linked immunosorbent assay selected those MAbs that were specific to J2 or reac-
tive with just subsequent stages of the nematode. Results establish that the number of J2 and
of later stages can be assayed in a small biomass of test roots so providing an index of host status
at a time point after expression of known resistance genes. The procedure is complete within
14 days of infection, can be applied non-destructively to plantlets before selection of promising
lines for further growth or propagation by plant tissue culture. The approach has potential for
resistance programmes involving both conventional and transgenic plants. ’) Department of Pure
& Applied Biology, The University, Leeds, UK, *) Department of Zoology, Scottish Crop Research Institute,
Invergowrie, UK.

BAKKER, J., Janssen, R., BouwmMaNn-Smits, L., pE Bokg, J., Overmars, H. Roosien, J.,
ScHouTEN, S., & GoMMERs, F.J. Molecular strategies to study the host-parasite interaction between potato
and Globodera rostochiensis.

Virulent (aa) and avirulent (AA) inbred lines of G. restochiensis for the H1 resistance gene in
Solanum tuberosum spp. andigena CPC 1673 were produced by controlled single matings. Crossing
of the inbred lines revealed a 3:1 segregation in the F2 generation, obtained by selfing the F1,
showing that virulencc is inherited at a single locus and is recessive to avirulence. To study the
linkage of molecular markers with the virulence gene, 300 virulent lines were selcted via
backcrossing the F1 (Aa) with the virulent (aa) parent line. The 300 lines can be used to study
the inheritance of any molecular difference between the virulent and avirulent parent lines and
may eventually lead to the virulence gene or to DNA sequences closely linked to the virulence
gene to provide a starting point for isolating the virulence gene by e.g. chromosome walking,
rare cutting jumping libraries and Pulsed Field Gel Electrophoresis. Molecular differences
between the parent lines will be obtained by RFLP analysis, 2-D electrophoresis of proteins and
differential screening of complementary DNA libraries synthesized on mRNA populations.
Department of Nematology, Agricultural University Wageningen, Binnenhaven 10, 6709 PD Wageningen,
The Netherlands.

BaLpwin, J.G. & Capr, G.B. Systematics of Nacobbus, the false root-knot nematode.

Although Nacobbus is an important agricultural pest in the Americas, knowledge of its diver-
sity, biology, and control is partly limited by inadequate systematics. Phylogenetic classification
of Nacobbus may be difficult due to convergent evolution of some classical diagnostic characters,
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including the saccate fernale and single ovary. Since Sher’s controversial 1970 revision, two
species, N. dorsalis and N. aberrans, are recognized. Nacobbus batatiformis, N. serendipiticus, and N.
serendipaticus bolivianus are considered junior synonyms of N. aberrans. Direct comparison of mor-
phology, biology, biochemistry, and cytogenetics of isolates from throughout the world, will
provide a basis for phylogenetic analysis and revision of the genus. Department of Nematology,
University of California, Riverside, CA 92521, USA.

Banck, A. Persmark, L., Jansson, H-B. & ANDERssoN, S. The influence of extraction methods on
the recovery of nematodes and nematophagous fungi.

Nematodes, including the plant-parasitic species Paratrichodorus pachydermus, Trichodorus
viruliferus, Pratylenchus crenatus and Tylenchorhynchus dubius in a sandy agricultural soil were
extracted in six ways; elutriation according to Seinhorst, Whitehead’s extraction tray method,
Cobb’s sieving and decanting method and centrifugation with three different media; silica, Mg
and sugar. The total number of plant-parasitic nematodes did not differ significantly between
the elutriation and the three centrifugation methods, which all gave higher numbers than the
other two methods. The recovery of non-parasitic nematodes was highest using centrifugation
with silica and lowest using the Cobb method. Four species of endoparasitic fungi were found;
Catenaria anguillulae, Harposporium anguillulae, Nematoctonus sp. and Hirsutella sp. Three of the
methods (elutriation and centrifugation with silica and sugar) gave all four species of fungi in
equal frequency. The other three methods lacked some of the species or gave a low frequency
of infection. Department of Plant and Forest Protection, Swedish University of Agricultural Sciences, Box
44, §-230 53 Alnarp, Sweden; Department of Microbial Ecology, University of Lund, Helgonavigen 5,
§-223 62 Lund, Sweden.

Barker, K.R., MeLTON, T A. &« KoENNING, S.R. Differential residual activity of selected nematicides
on Meloidogyne spp. on tobacco.

Eight field experiments, four in 1988 and four in 1989, focused on the residual activity of
aldicarb, ethoprop, and fenamiphos on varying taxon levels of Meloidogyne arenaria and M.
incognita, and/or M. javanica on flue-cured tobacco. Aldicarb was apllied in a 35-cm band at 3.36
kg(ai)/ha; emulsifiable concentrates of ethoprop and fenamiphos were broadcast at 8.75 and
6.72 kg(ai)/ha, respectively. Treated soil was formed in high, wide beds prior to transplanting.
Fenamiphos gave greatest residual control of Meloidogyne spp., in some cases up to 10 weeks as
determined by periodic nematode assays. Suppression of nematode increase by ethoprop was
short-lived with numbers sometimes surpassing those of untreated plots within 4 weeks after
treatment. Aldicarb gave intermediate control over time as compared to the other compounds.
Relative residual activity also varied with site and season. Department of Plant Pathology, North
Carolina State University, Raleigh, NC, USA.

Barker, K.R., Scumitr, D.P., & KOENNING, S.R. Repeated and subunit sampling to determine the
precision tn estimating nematode population levels.

The first phase of this study involved repeated sampling of five fields to determine the preci-
sion of nematode assays, using composites of 10, 20, 40, and 80 soil cores. The second phase
focused on randomly selecting two and four 2-ha subunits (data on Medoidogyne spp.) of some
20 fields ranging from 6 to 40 ha and computing the precision of estimated means for these
numbers of subunits versus the general field mean (based on all 2-ha subunits). For the repeated
sampling of fields, average numbers of several nematode taxa were within 50% of the overall
mean. Coefficients of variation (CV) were lower for 40 soil cores than for 10, 20 and 80 cores
per sample. The CV’s for all fields were lowest for 40 and 80 cores. These values were greater
for Meloidogyne spp. than for Heterodera glycines. Population estimates of Meloidogyne spp. based
on four 2-ha subunits generally were closer to field means than were those for two subunits.
Sampling precision with these subunits diminished greatly in large fields with variable soils
and/or mixed cropping histories. Either two or four subunits gave estimates of nematode
numbers within 3 to 50% of the field mean in most instances. Department of Plant Pathology, Nortk
Carolina State University, Raleigh, NC, USA.
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Baujarp, P.1) &« Mouneort, D.2) Morphalogy and ultrastructure of epiptygmata in the Hoplolaiminae
(Nemata: Tylenchida).

Studies on epiptygmata in eight species of five genera (Scutellonema, Hoplolaimus, Aorolaimus,
Helicotytenchus, Aphasmatylenchus) in the Hoplolaiminae show that epiptygmata are always present
in these genera. They appear to form a culticular tube that may or may not protrude out of
the vagina. Generic differences have been observed between genera of Hoplolaiminae in the
insertion level of epipytgmata on the vaginal walls.!) Centre ORSTROM, B.P. 1386, Dakar,
Sénégal, ?) Département de Biologie Animale, Université Cheikh Anta Diop, Dakar, Sénégal.

B’CHir, M.M.1), BEL Hapj SaLan, N.1), CuesiL, A.2), & DE VOLDER, F.2) Choice of the best
nematicidal control in two different management programmes.

Fumigant nematicices cannot be effectively used under hot summer conditions before late
season crops. Systemics have generally a short retentivity, with a risk of residues when applied
during cultivation.

Mode of action and efficiency in vitro and in the field of two ‘‘locally penetrating”
nematicides (Ethoprop and Ebufos) are compared in the control of Globodera spp. on potatoes
and Meloidogyne spp. under plastic shelters. ') Lab. Nematology I N.A.T. 43, Av. Charles Nicolle
Tunisia; *) Lab. Phytopharmacie. Ministére de U'Agriculture Tunisia.

B’Cuir, M.M.1); Van Oostverpr, P.2), Cuisous, T.!) & BEN AppaLLaH, S.!) Genetic
manipulation induced by Tylenchulus semipenetrans in root citrus cells.

Healthy and infested nuclei of root cortex cells of Citrus aurantium were observed with confocal
microscopy and scanning microscope photometry. Uninfested tissue contained diploid and
tetraploid nuclei corresponding with G1 and G2 phase of mitotic cycle. Nuclear DNA amounts
per nucleus reveal an increased popyploidy level in infested cells. The nucleus of these nurse
cells is morphologically different from that of healthy ones. The chromatin is spread in vesicles
around the nucleolus. The increase of DNA per infested nucleus is not geometric as would be
expected for normal endomitotic processes. This should indicate a nuclear degradation in nurse
cells which is also observed by the confocal microscopy. This result suggests a specific genetic
manipulation in citrus root cells infested by 7. semipenetrans. The death of the nematode induces
tissue necrosis and pertubations in root activity. !) Laboratory of Nematology, I N.A.T., 43, Av.
Charles Nicolle Tunisia; *) Laboratory of Biochemistry, Fac. Landbouw., Coupure Links 653, 9000 Gent,
Belgium.

Been, T.H., Beniers, J.E. & Knov, J.B. Using image analysis for counting juveniles of cyst nematodes.

One of the most tedious occupations in nematological research is counting cysts, eggs or
juveniles. A GOP-302 image analysis system was used to investigate possible solutions for this
problem. The primary aim was to automate the counting of large numbers of Globodera
rostochiensis and G. pallida juveniles suspension. The result has been a mouse/menu-driven
system that can count up to 64 compartments with suspension without intervention by an
operator. The average time used to count one compartment has been reduced by 80% to 1
minute compared with manual labour. At least 95% of the juveniles in a sample are recognized
and counted. The program can be adapted easily to count other nematode species or to suit
more complicated problems like counting both juveniles and eggs in one suspension.
Possibilities of the system will be discussed. Research Institute for Plant Protextion, P.O. Box 9060,
6700 GW Wageningen, The Netherlands.

BeLair, G. & VincenT, C. Entomogenous nematodes for the biological control of the apple sawfly,
Hoplocampa testudinea.

Larvae of H. testudinea were infected and killed by entomogenous nematodes Steinernema feltiae
race ‘‘DD136’" and race ‘‘All’’, S. bibionis and Heterorhabditis heliothidis under laboratory condi-
tions. Mortality of second and third stage larvae ranged from 90 to 97 % after 48 h. Under field
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conditions, soil drench applications of S. feltiae race ““‘All’”” at the rate of 25, 50 and 100/cm?
were effective in controlling the larvae inside fallen fruit. At the 100 nematodes/cm? rate, the
larval mortality was the highest at 81% while 5% mortality was observed in the control. The
survival rate of nematodes in the soil was confirmed by performing Galleria biotests. These
results show a promising potential of these nematode species as biocontrol agents against the
apple sawfly. Agriculture Canada Research Station, Saint-Jean-sur-Richelien, Quebec, Canada.

Den BeLpEr, VaN EscH, J. & Bonants, P. Control of nematodes with genetically improved micro-
organisms and their gene-products

Because of increasing concern about environmental pollution caused by intensive use of
nematicides, research on alternatives for chemical control has been initiated using micro-
organisms and their gene-products. The infection events of the fungus-root knot nematode
system and the effects of extracellular enzyme activity have been studied with the light and elec-
tron microscope. Biochemical (FPLC, SDS-PAGE) and molecular biological (in vitro transla-
tion, 2D-gel electrophoresis) methods are used to identify fungal products with antagonistic
activity. Some fungi are capable of degrading structural components of the egg shell (e.g. chitin)
while others could degrade a structural component in the cuticle of the juvenile (collagen).
FPLC-patterns of culture filtrates of Paecilomyces sp., the most prominent fungus, show three
peaks with chitinase activity. Instituut voor Plantenziektenk. Onderzoek (IPO), P.Q. Box 9060, 6700
GW Wageningen, The Netherlands.

BerNARD, E.C. Gwinn, K.D., & Kimmons, C.A. Inierrelationships of endophyte-infected tall fescue and
plant-parasitic nematodes.

The ability of Meloidogyne marylandi, Pratplenchus scribneri, and Helicotylenchus pseudorobustus to
develop and reproduce on tall fescue (Festuca arundinacea) infected with Acremonium coenophialum
was investigated. M. marplandi reproduced well on endophyte-infected (E-) plants, but did not
survive an infected (E +) plants. Resistance of E + plants to M. marylandi was correlated with
thick-walled root endodermis. In E- plants endodermal walls were variable but usually much
thinner than in E + roots. P. scribneri maintained itself on E- plants but died out on E + plants.
On agar plates, more P. scribneri migrated toward E- root segments than toward E + root
segments. H. pseudorobustus was not affected by host endophyte status. Department of Entomology
and Plant Pathology, University of Tennessee, Knoxville, TN 37901-1071, USA.

BuaRrATHA, K.S. & Krisunaprpa, K. Studies on the management of nematode complex of banana (Musa
accuminata Colla).

Effect of physical (paring and hot water at 55°C for 20 min) cultural (neem cake at the rate
of 400 g/plant) and chemical (carbofuran 3G at the rate of 20 g/plant) methods of control
individually and in integration in the management of interaction effect induced by Radopholus
similis, Helicotylenchus multicinctus and Meloidogyne incognita on banana cv. Robusta were
investigated under glasshouse conditions. The plants which received integrated physical,
cultural and chemical treatments recorded maximum plant growth and minimum nematode
numbers in roots and soil. Department of Plant Pathology, University of Agricultural Sciences, GKVK,
Bangalore 560065, India.

BuARrGAVA, S., Yapav, B.S. & DasHora, P.K. Effect of different soils and varieties of cowpea on
plant growth and multiplication of M. incognita

An experiment was conducted to determine the effect of different soils (light, medium, heavy)
and varieties of cowpea on plant growth and multiplication of M. incognita. Studies on soils and
varieties on nodulation and plant growth revealed that var. C-152 (moderately resistant) had
significantly higher nodulation and plant growth than Pusabarsati (highly susceptible) in
nematode free light soil. However, multiplication of M. incognita was found significantly higher
in Pusabarsati in light soil in comparison to C-152 (M.R.). Department of Nematology, Rajasthan
College of Agriculture, Udaipur, Rajasthan, 313 001 India.



334 ABSTRACTS OF PAPERS A" THE 2ND INT. NEMATOLOGY CONGRESS

BiLGraMI, A L. Resistance and susceptibility of prey to prediation and strike rate of the predators Monon-
chus aquaticus, Dorylaimus stagnalis and Aquatides thornei.

The resistance of Panagrellus redivivus, Cephalobus sp., Acrobeloides sp., Rhabditis sp., Tylenchorhyn-
chus mashhoodi, Hirschmanniella oryzae, Hoplolaimus indicus, Helicotylenchus indicus, Scutellonema, sp.,
Hemicriconemoides mangiferae, Hemicycliophora sp., Meloidogyne tncognita juv., Anguina tritici juv.,
Xiphinema americanum, Paralongidorus citri, Longidorus sp., Trichodorus sp. etc., against predation
was determined and quantified using methods of Bilgrami & Jairajpuri (1989). Predators
attacked all kinds of prey. M. aguaticus was a most successful predator with maximum strike rate
(SR =100%) and A. thornei less successful with maximum strike rate (SR =60%) Prey
nematodes possess different degrees of resistance (PR = 0-100%) M. incognita juv. were highly
susceptible to predation besides 4. tritici juv., P. redivivus, Cephalobus sp., Acrobeloides sp., and
T. mashoodi (PS =84-100%). Various physical, chemical and behavioural characteristics have
been attributed to differences in resistance to prey nematodes. Section of Nematology, Department .
of Zoology, Aligarh Muslim University, Aligarh 202 002, India.

Birp, A.F., McCrure, S.G. & NicHoras, W L. Crystalloid bodies in the pseudocoelom of
Eutobrilus heptapapillatus.

Light and electron microscope examination of the nematode Eutobrilus heptapaprllatus, obtained
from the mouth of the river Murray, have revealed the presence of oval crystalloid bodies in
its pseudocoelom. These structures which contain glycolipids as well as sulphur and phosphorus
vary in size up to a maximum of 10um in length. Associated with these crystalloids are
numerous small, regular, densely stained particles which are about 20nm in diameter which
occur throughout the nematode’s body. C.S.1.R. 0., Division of Soils, P.O. Glen Osmond (Adelaide),
South Australia 5064, Australia.

Birp, D.M. & KaLosHiaN 1. Isolation of genes encoding Meloidogyne incognita stylet exudate proteins.

DNA sequence has been inferred from a 32 amino acid stretch of a 200 k glycoprotein compo-
nent of the M. incognita stylet exudate, and an oligonucleotide (23-mer; 1, 024 x degenerate) syn-
thesized. Southern blots of M. incognita DNA were probed with kinased oligomer and washed
at 53°C in 3M TMAC; two Eco RI fragments were detected (7 kb and 3.5 kb). A 3.5 kb frag-
ment also was observed in M. javanica. Screening with cDNA, Taylor-primed from M. incognita
total RNA, indicated that the 3.5 kb, but not the 7 kb, fragment lies within the ribosomal
repeat. The 7 kb Eco RI fragment has been cloned, and found to contain two closely spaced
regions of homology with the oligomer. Different Meloidogyne spp. vary in their dosage of this
sequence. On-going analysis will reveal if this recombinant encodes the 200 k protein. Department

of Nematology, University of California, Riverside, CA 92521, USA.

Boac, B. &« Crawrorp, J.W. Effect of global warming on the geographical distribution of plani-

parasitic nemaltodes.

The temperature of the world is expected to rise by 1-1.5°C in the next 20 years and 4°C
by 2050. The geographical distribution of many important plant-parasitic nematode species is
known due to the recent co-operation between nematologists in producing both national and
European atlases. A knowledge of the biology and ecology of the nematodes and their existing
distribution has been used to predict their potential distribution pattern and forecast future
nematode problems. Scottish Crop Research Institute, Invergowrie, Dundee DD2 5DA, Scotland.

Boac, B., WEeBsTER, R.'), NEILsON, R. & Brown, D.]J.F. Techniques for investigating the spatial
distribution of nematodes.

The aggregated horizontal distribution of nematodes has been studied using a range of
mathematical functions and techniques including the negative binomial, Neyman Type A,
Taylor’s Power Law and semi-variograms. Detailed examination of the spatial distribution of
Heterodera avenae, Globodera rostochiensis and Longidorus elongatus have indicated that the negative
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binomial distribution has limitations due to the dependence of £ on the mean population size
while b’, Taylor’s Power Law Index of Aggregation, is independent of the size of the popula-
tion. Both Taylor’s Power Law and semi-variograms can be used to develop optimal sampling
procedures. Scottish Crop Research Institute, Dundee DD2 5DA, Scotland; ') Centre de Géostatistique,
Ecole Nationale Supérieure des Mines de Paris, 35 rue Saint-Honoré, 77305 Fontainebleau, France.

BoerMA, M. & VELEMA, R.A.J. The relation between root setting of various potato varieties, and their
tolerance against an infestation by the potato cyst nematode Globodera pallida.

Assessing the root mass and root quality of various potato varieties showed that there are
significant differences in the mass of the effective root system and the rate at which the root
system deteriorates with increasing infestation by the potato cyst nematode Globodera pallida. The
tolerant potato variety Elles had a large root system, while the rate of browning only slowly
increased with increasing infestation by G. pallida. With the susceptible varieties Mentor and
Darwina the browning of the roots was evident at low inoculation levels. The quality and the
mass of the root systems seems to coincide well with the measured damage in the field. H. L.
Hilbrands Laboratory for soil borne pests and diseases, P.O. Box 323, 9400 AH Assen The Netherlands.

DE Boer, J.M. & Overmars, H.A. Miniature 2D-electrophorests of parasitic juveniles of Globodera
rostochiensis. .

Mini 2D-electrophoresis followed by a silver stain was used to compare the protein composi-
tion of nine developmental stages of G. rostochiensis. A major change in the protein pattern was
observed at the onset of parasitism, when several dominant spots of the preparasitic J2 disap-
peared, and a new set of sports typical for the parasitic stages appeared. Male juveniles possess
a number of abundant proteins that are not observed in female juveniles. Possibly these proteins
have a storage function. The change in protein pattern during the metamorphosis of male
juveniles into adults is essentially a reversal of the change observed at the onset of parasitism.
Qur results show that the development of males is characterised by a considerable amount of
protein synthesis and breakdown. They confirm the degeneration of body wall muscles in the
parasitic stages, and the rebuilding of these muscles in the adult males. Department of Nematology,
Agricultural University Wageningen, Binnenhaven 10, 6709 PD Wageningen, The Netherlands.

Borra, R.I. & BoscHeErT, M. Chromosomal complement and mating poteniial of populations of
Bursaphelenchus spp..

“R’ forms of B. xplophilus from Pinus sp. and some ‘‘M’’ forms from fir have identical
chromosome complements but these differ from B. mucronatus and other ““M”” forms. This sug-
gests some ‘M’ forms may be closely related to B. xplophilus. B. xylophilus populations from P.
sylvestris in the midwestern U.S. have similar mating potential, identical chromosome com-
plements, overlapping ranges, and similar virulence. This suggests these may be sibling popula-
tions, possibly founder populations of B. xylophilus in the U.S. Dept. Biology, St. Louis Univ.,
3507 Laclede, St. Louis, MO 63103, USA.

Bongers, T. The use of the Maturity Index in biomonitoring terrestrial and aquatic ecosystems.

Nematodes are suitable organisms to monitor terrestrial and aquatic ecosystems in relation
to pollutants or other disturbances at community level as well as in bio-assays. In The
Netherlands use of nematodes in environmental studies is increasing. To assess the quality at
community level, identification of the Dutch nematode fauna has been brought within reach of
the non-specialist, methods have been developed for an efficient analysis at high magnification
and a sensitive ecological parameter developed. In this paper the possibilities of the Maturity
Index are demonstrated and status of plant feeders is discussed. Department of Nematology, Wagen-
ingen Agricultural University, PB 8123 6700 ES Wageningen, The Netherlands..

Bouwman, L.A., van pE Maas, C.J., &« DE Ruiter, P.C. Effects of nematophagus fung: on the
actual production and death-rate of bacterivorous nematodes in arable soil and its consequences for mobilization
of bacterial nitrogen.
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In arable fields bacterivorous nematodes dominate the nematode fauna and affect nitrogen-
mineralization, directly as consumers of bacteria and indirectly by changing bacterial activity.
The size of the direct effect depends on actual nematode production. Production cannot be
measured in the field, due to predation of nematodes. In a microcosm-experiment with
organically enriched soil, the actual nematode production could be calculated from measure-
ments on net production in fresh (plus predators) soil and on potential production in sterilized
soil, inoculated with soil bacteria and nematodes. Institute for Soil Fertility, P.O. Box 30003, 9751
RA Haren, The Netherlands. Department of Nemaltology, Agricultural University Wageningen, Binnenhaven
10, 6709 PD Wageningen, The Netherlands.

BoweNn, S.A. & SpauLL, A.M. Relationship between numbers of Heterodera avenae and yield of
spring oats and other cereals.

Damage assessment trials were designed to take advantage of the heterogeneous distribution
of nematode populations in fields, so that yields could be regressed against a range of initial
population densities. Twenty paired plots were distributed on a grid pattern and aldicarb (3.36
kg ai/ha) applied to one half of each pair of plots. Initial numbers at spring oat sites ranged from
0.1-15.7 eggs/g soil and the regression of yields against initial numbers suggested a yield loss
of 0.75 t/ha for each 10 eggs/g soil (mean of four trials) Significant yield loss occcurred at only
one spring barley trial and was less than recorded for oats. No significant yield losses occurred
in winter wheat or winter barley.

Nematode multiplication was poor in the trial series and is discussed in relation to numbers
of nematode parasitic fungi and predicting future yield losses due to H. avenae. Edinburgh School
of Agriculture, West Mains Road, Edinburgh EH9 3]G, Scotland.

BrIDGE, J., MacHoN, J. & Djat™miapt, D. 4 new nematode problem of citrus caused by Radopholus

sp. in Java.

An undescribed species of Radopholus was discovered as a root endoparasite of citrus seedlings
and trees in E. Java, Indonesia. Its damaging potential has been established in controlled
pathogenicity experiments which have shown that the nematode can cause very serious root
necrosis and severe growth reduction of citrus rootstocks. CAB International Institute of Parasitology,

395a Hatfield Road, St. Albans, AL4 0XU, UK.

Brown, D.J.F. & RoBertsoN, W.M. Fuclors tnvolved in the acquisition, retention and release of
viruses by virus-vector nematodes.

A characteristic of the relationship between nematode transmitted viruses and their vectors
is the specific transmission of serologically distinguishable strains of nepo and tobraviruses by
longidorid and trichodorid vector nematode species respectively. Virus transmission depends on
the acquisition of the virus from an infected plant host and the specific retention and resultant
release of the virus from sites of virus retention within the oesphagus of the nematode during
subsequent feeding on a plant host. The recognition between virus and vector may differ
between vector genera and possibly also between different viruses transmitted by the same vec-
tor species. Recognition between lectin-like molecules associated with the virus protein coat and
carbohydrates present in the oesophageal tracts of some Xiphinema and Paratrichodorus species
may account for specificity, and efficiency, of transmission by these vector genera but not by
some Longidorus vector species. Zoology Depariment, Scottish Crop Research Institute, Invergowrie,
Dundee DD2 5DA, Scotland.

Burrows, P.R. DNA Hybridisation probes to identify pathotypes of Globodera rostochiensis and G.
pallida.

The practical identification of pathotypes within G. restochiensis and G. pallida is a time con-
suming and labour intensive process that assesses the reproduction of a PCN population on a
range of differential potato cultivars. Unfortunately, pathotype tests of this sort are often
inconclusive and the results difficult to interpret.
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At Rothamsted DNA hybridisation probes are being developed to address the problems posed
by pathotype identification. Initial results using European populations of G. restochiensis Rol and
Ro4, and G. pallida Pal which are all defined by major resistance genes are encouraging. DNA
probes that are specific for these groups will provide a sensitive and rapid method for differen-
tiating them from the ambiguous polygenically determined pathotypes. Entomology & Nematology
Department, AFRC IACR, Rothamsted Experimental Station, Harpenden, Herts., AL5 2JQ, UK.

Burrows, P.R. Initiation and development of the syncyltial feeding siles of cyst nematodes: a molecular
view.

Cyst nematodes are a large group of obligate root endoparasites, many species of which pose
a significant threat to agriculture. In order to complete its life cycle a cyst nematode must
stimulate the production of a specialised syncytial feeding site within the host roots. Initiation
and maintenance of the syncytium by the nematode is characterised by many local physical and
molecular changes including enlargement of the plant cell nucleus and nucleolus accompanying
an increase in transcription, loss of normal vacuolation, cell wall degradation and proliferation
of subcellular organelles.

At the molecular level very little is known about the processes involved in this host response.
However, histological observations suggest strongly that the nematode is able to regulate specific
host genes. Molecular biology and monoclonal antibody technology now offer us the oppor-
tunity to study this complex host/parasite relationship in great detail. A better understanding
of the genes regulated by cyst nematodes and the mechanisms by which this is achieved could
facilitate the engineering of crop cultivars that possess novel forms of resistance. Such resistance
would prevent syncytial initiation or block development of the syncytium soon after its induction
by the nematode. Entomology & Nematology Department, AFRC IACR, Rothamsted Experimental Sta-
tion, Harpenden, Herts., AL5 2]JQ, UK.

CapEr, P., ALBRECHT, A. & GERMANI, G. Influence of soil factors on the sugarcane plant parasitic
nematode community in Martinique.

In the seventies, hillock levelling was used in Martinique to improve crop mechanization.
Deep soil layers (horizon B or C) were carried to the surface and planted with sugarcane during
the last 20 years. Despite this long period of cultivation, pedological properties of these ferrisol
horizons still remain different. Soil samples were taken between the sugarcane rows, along lines
from the reference top soil to the levelled soil. Nematological and pedological analysis were con-
ducted on each sample. The abundance of Hemicriconemoides cocophilus showed a positive relation-
ship with pH and a negative relationship with the carbon content. The abundance of Pratylenchus
zeae seemed to be negatively related to pH. In conclusion, modifications in abiotic factors
induced by hillock levelling could influence the balance between species in the nematode com-
munity. However, related biotic factors could also be modified and interact with nematode
populations. Therefore, by changing the ratio of abiotic factors, it may be possible to modify
the nematode community and maybe reduce its pathogenicity, Laboratory of Nematology and
Pedology, ORSTOM, BP 81, 97256 Fort-de-France, Martinique.

Campos, V.P. & Swwva, J.F. V. Isolation of endoparasitic and ectoparasitic fungi associaled with
nematodes in Brazil and “‘in vitro’’ tests of parasitic efficacy of Haptaglossa heterospora on selected
nematod