tttsay@nchu.edu.tw 04-22877585

1884 1932
Heteroderaradicola 1932 1949 H. marioni
1949
Chitwood Meloidogyne 5 1 74 1941
19 185 1990 207 4832
()
() electrophoresis chromatography DNA
monoclonal antibodies ()
()
1940
Heterodera marioni
Heterodera schachtii (49)
(species) (race)
10 Franklin
(2D Christie  (10)
Heterodera marioni
Chitwood (9)
Sasser (42) 1952 30
(43) (8)

Meloidogyne 74



(pathotype) (biotype)
1966  Kort (28)  H.rostochiensis Stone
(47) H. rostochiensis H.pallida  (48) Globodera
(48) (Ditylenchus dipsaci) (host race)
(16)
8-10 100 2 24 50%
25% 15% 10%(6)
1941 19 185 1990 207 4832
(34) (high level classification)
10
5 ) 64
A
(1)(m0diﬁed Baermann's funnel method) 100
60 24 Syracuse
B
(Anguina tritici (Steinbuch,1799)
Chitwood, 1935 (Aphelenchoides spp. (Bursaphelenchus
xylophilus) (Ditylenchus angustus, D. dipsaci) (Rhadinaphelenchus

cocophilus)



30
0.1
3,4
(endoparasitic)
(a) (sedentory)
(Meloidogyne spp.)
(Heterodera spp. Globodera spp.) (Nacobbus Thorne & Allen,1944)
(32)
27)
(b) (migratory)
(Pratylenchus spp.)
(Radopholus spp.) (Hirschmanniella Luc & Goodey,1964)
(53 )(root incubation technique)
10 30
11 1
60 125 20
( 15 ) 5 30
(semi-endoparasitic)

(a) (sedentary)

(Rotylenchulus reniformis Linford &
Oliveira,1940) (Tylenchulus semipenetrans Cobb,1913)
(b) (migratory)

(Rotylenchus  Filipjev,1936 Helicotylenchus
Steiner,1945) (Criconemella De Grisse & Loof,1965)
(Tylenchorhynchus Cobb,1913)

20 1
(ectoparasitic)
(Xiphinema Cobb,1913) (Trichodorus Cobb,1913) (Logidorus

(Micoletzky,1922)Throne & Swanger,1936) (Hemicycliophora de Man,1921)



(Paratylenchus Micoletzky,1922)

D
0.1
0.5%cotton blue lactophenol solution
1 3
plain lactophenol solution 5
IN NaOH
(species) 18
(typological concepts)
(cladistic, phylogenetic and biogeographic analysis)
(18,19,29) Plantnick(35)
(self-perpetuation)
(morphology) (illustrations and measurements of all
organs) (de Manian formula) (20)
x100%
x100%
(40) (standard
deviation)

(scanning electron microscope)
(transmission electron microscope)



Butschli, 1873

(Linnaean binominal system) 1758

(subspecies)
(International Code of Zoological Nomenclature, ICZN)
(International Congresses of Zoology)

(superfamily)

(phylogenetic relationship)

€2y

(morphological taxonomy)

(biochemical taxonomy)

(infraspecies) variety forma pathotype (45) Tylenchus filiformis
parvus
Kingdom Animalia
Phylum Nematoda a
Class Secernentea  ea
Subclass Tylenchia 1a
Order Tylenchida ida
Suborder Tylenchina ina
Superfamily Tylenchoidea oidea
Family Tylenchidae  idae
Subfamily Tylenchinae  inae
Tribe Tylenchini ini
Genus Tylenchus
Species Filiformis
Subspecies Parvus
(branching)

(45)

(eel- like and vermiform)

( )
(22, 41)



Heteroderidae Meloidogynidae

(gel electrophoresis)

Hussey(25)
(eletrophoretic mobility) (band) Dickson (13)
(Disc electrophoresis) Ditylenchus Meloidogyne Heterodera
Meloidogyne
Meloidogyne
M. javanica M. arenaria M. incognita M. hapla
M. hapla M. incognita M.
arenaria M. javanica(l4)
(cytogenetic taxonomy)
(karytype)
Meloidogynidae Heteroderidae Triantaphyllou(50)
(polyploidy)
(mitotic parthenogenesis) (24 34) Heterodera galeopsidis H.
lespedezae H. trifolii H. sachachtii H. glycines
DNA (51)
Diploscapter coronata n=1 (Anguinatritici) n=19
(Meloidogyne arenaria)  3n=54
(evolutionary systematics)
(Proterozoic) (Cambrain)
(30)
Tylenchida
Tylenchida Hexatylina (36)
Siddigi(46)
Adenophorea Secernentea
«C )
(cladism)
1966 Henning(23)
"phylogenetic systematics" "cladism"
(plesiomorphs, ancestral characters) (apomorphs, derived
characters) (symplesiomorphy) (synapomorphy)
(phyletic evolution)
(monophyletic group)
(polyphyletic group) (paraphyletic group)
(phylectic groups) (ontogenetic and

comparative methods) (polarity)



(dichotomous branch) (cladogram)
(dendrogram)

(phenetics)
(key characters)
Tylenchida
(33)( )
(ecology)
(38)
(15)
Yeates (53) 12 95 333
(molecular biology)
DNA
(11)  Esbenshade
Triantaphyllou(17)  esterase  malate dehydrogenase Meloidogyne
arenaria M. javanica M.incognita M. hapla Shots(44)  polyclonal
monoclonal antibodies Globodera rostochiensis  G. pallida Webster (52)
DNA probes Bursaphelenchus xylophilus B. mucronatus
Davies Lander(12) monoclonal antibodies M. incognita M. arenaria M.
javanica Robinson(39)
Hyman (26) DNA probes I 5
race pathotype DNA probes
DNA
(7)
— (casual
relation) (agreement) (difference)
(agreement and difference) (concomitant variation)

( )



( )(3, 4,5)

()
()
(Meloidogyne spp.) 0 4
0 4
()
(Koch's Postulates)
()
(Pratylenchus spp.) (Radopholus spp.)
(migratory endoparasitic nematode)

(Semi-endoparasitic) (Tylenchulus semipenetrans) (Rotylenchulus
reniformis) (Heterodera spp.) (Globodera
spp.) (Meloidogyne spp.) (Nacobbus spp.)
(Hemicycliophora spp.) (ectoparasitic nematode)

1. 1972
66
2. 1996.
309-324.
3. 36:
225-238 1994
4. pp. 225-241 1994
5. 1995 4:43-59

6. Ayoub, S. M. 1980. Plant Nematology, An Agricultural Training, Aid, Rev., Nema Aid
Publications and California Dept. Food and Agriculture, Sacramento. P. 17-36, 59-62, 149-183.

7. Bakker, J. and Bouwman-Smits, L. 1988. Contrating rates of protein and morphological
evolution in cyst nematode species. Phytopathology, 78: 900-904.

8. Barker, K. R., Carter, C. C. and Sasser, J. N. 1985. An Advanced Treatise on Meloidogyne.
Volumell: Methology. North Carolina State University Graphics. 223 pp.

9. Chitwood, M. G. 1949. "Root knot nematodes" Partl. A revision of the genus Meloidogyne
Goeldi, 1887. Proceedings of the Helminthological Society of Washington, 16: 90-104.



10. Christie, J. R. 1946. Host- parasitic relationships of the root- knot nematode, Heterodera
marioni. IT. Some effects of the host on the parasite. Phytopathology, 36: 340-352.

11. Curran, J. and Robinson, M. P. 1993. Molecular Aids to Nematode Diagnosis. In: Evans, K.,
Trudgill, D. L. and Webster, J. M. (eds.) Plant Parasitic Nematodes in Temperate Agriculture.
CAB International. P. 545-564.

12. Davies, K. G. and Lander, E. B. 1991. Monoclonal antibodies and their use in identification of
root-knot nematodes ( Meloidogyne spp. ) Journal of Nematology, 23: 525. ( Abstrat)

13. Dickson, D. W., Sasser, J. N., and Huisingh, D. 1970. Comparative disc-electrophoretic protein
analyses of selected Meloidogyne, Ditylenchus, Heterodera and Aphelenchus spp. Journal of
Nematology, 2: 286- 293.

14. Dickson, D. W., Huisingh, D., and Sasser, J. N. 1971. Dehydrogenases, acid and alkaline
phosphatases, and esterases for chemotaxonomy of selected Meloidogyne, Ditylenchus,
Heterodera and Aphelenchus spp. Journal of Nematology, 3: 1- 16.

15.Eisenback, J. D. 1988. Use of habitat data to help with the identification process. In: Fortuner, R.
ed. Nematode Identification and Export System Technology. Plenum Press, New York and
London. P. 217-231.

16. Eriksson, K. B. 1974. Intraspecific variation in Ditylenchus dipsaci. I. Compatibility tests with
races. Nematologica, 20; 147-162.

17. Esbenshade, P. R., and Triantaphyllou, A. C. 1990. Isozyme phenotypes for the identification of
Meloidogyne species. Journal of Nematology, 22: 10-15.

18. Ferris, V. R. 1977. Phylogenetic and biographic analysis of free- living soil nematodes.
American Zoologist, 19: 1195- 1215.

19. Ferris, V. R. 1979. Cladistic approaches in the study of soil and plant parasitic nematodes.
American Zoologist, 17: 502.

20. Fortuner, R. 1985. Statistics in taxonomic descriptions. Nematologica, 30: 187- 192.

21.Franklin, M. T. 1940 b.  On the specific status of the so- called biological strains of Heterodera
schachtii Schmidt. Journal of Helminthology, 18: 193- 208.

22.Frederick, J. J. and Tarjan, A. C. 1978. Variability in measurements made of same nematode
specimen by various observers or by on observe on different days. Nematologica, 24: 476- 479.

23. Henning, W. 1966. Phylogenetic Systematics. University of Illinois Press. Urbana. 263 pp.

24.Hope, W. D. 1994. Nematodes: Structure, Development, classification, and Phylogeny.
Smithsonian Inst. Press. Washington and London. 286pp.

25. Hussey, R. S. 1979. Biochemical systematics of nematodes-a review. Helminthology Abstract,
48: 141- 148.

26.Hyman, B. C., Peloguin, J. J. and Platzer, E. G. 1990. Optimization of mitochondrial
DNA-based hybridization assays to diagnostics in soil. Journal of Nematology, 22: 273-278.

27 Jatala, P. 1978. Review of the false root-knot nematode (Nacobbus spp.). Research progress,
International Potato Center. Report of the 2nd Planning Conference on the Pevelopments in the
Control of Nematode Pests of Potatoes, Lima, Peru, 13-17 November,1978.

28.Kort, J., Ross, H., Rumpenhorst, H. J., and Stone, A. R. 1977. Aninternational scheme for
identifying and classifying pathotypes of potato cyst nematodes Globodera rostochiensis and G.
pallida . Nematologica, 23: 333-339.

29. Lovtrup, s. 1979. The evolutionary species: fact or fiction. Systematic Zoology, 28: 386- 392.

30. Maggenti, A. R. 1971. Nemic Relationships and the Origins of Plant Parasitic Nematodes. In:
Zuckerman, B. M. and Mai, W. F. (eds.) Plant Parasitic Nematodes. Vol. 1. Academic Press.
New York, San Francisco, London. P. 65- 81.

31.Mai, W. F., and Mullin, P. G. 1996. Plant- Parasitic Nematodes, A pictorial key to genera. Fifth
edition. Cornell University Press, Ithaca and London. P. 1- 5.

32.Mai, W. F., Brodie, B. B., Harrison, M. B., and Jatala, P. 1981. Nematodes. In:Hooker, W. J.
(Ed.) Compendium of potato Diseases. American Phytopathological Society:93-101.

33.Moss, W. W. and Webster, W. A. 1970. Phenetics and numerical taxonomy applied to systemtic
nematology. Journal of Nematology, 2: 16- 25.



34.Nickle, W. R. 1991. Manual of agriculture Nematology. Marcel Dekker, Inc. New York. 464 pp.

35. Plantnick, N. 1. 1976. Drifting spiders or continents? Vicariance biogeography of the spider
family Laroiinae(Ayaneae: Gnaphosidae). Systematic Zoology, 25: 101-109.

36. Poinar, G. O., Jr. 1984. Fossil evidence of nematode parasitism. Revue de Nematologie, 7: 201-
203.

37.Raski, D. J. and Fortuner, R. 1987. Historical Perspectives of Nematode Taxonomy. In: Veech, J.
A. and Diskson, D. W. (eds.)Vistas on Nematology: A commemoration of Twenty- fifth
Anniversary of the Society of Nematologists. Society of Nematologists, Inc. Hyattsville,
Maryland. P.329-335.

38.Riggs, R. D., and Schmitt, D. P. 1988. Complete characterization of the race scheme for
Heterodera glycines. Journal of Nematology, 20:392-395.

39.Robinson, M. P. 1989B. Quantification of soil and plant population of Meloidogyne using
immuno-assay technigues. Journal of Nematolog, 21: 583-584.( Abstrat )

40.Roggen, D. R., and Asselberg, R. 1971. The use of ratios in nematology. Nematologica, 17:
187-189.

41.Roman, J., and Hirschmann, H. 1969. Morphology and morphometrics of six species of
Pratylenchus. Journal of Nematology, 1: 363- 386.

42, Sasser, J. N. 1952. Identification of root- knot nematode(Meloidogyne spp.) by host reaction.
Plant Disease Reporter, 36: 84-86.

43.Sasser, J. N., and Carter, C. C. 1985. An Advanced Treatise on Meloidogyne. Volume 1:
Biology and Control. North Carolina State University Graphics. 422 pp.

44.Shots, A., Gommers, F. J., Bakker, J., and Egberts, E. 1990. Serological differentiation of
plant-parasitic nematode species with polyclonal and monoclonal antibodies. Journal of
Nematology, 22: 16-23.

45.Siddiqi, M. R. 1986. Tylenchida, Parasites of Plants and Insects. CAB, Commonwealth Institute
of Parasitiology. 645 pp.

46. Siddiqi, M. R. 1983. Evolution of Plant Parasitism in Nematodes. In: Stone, A. R., Platt, H. M.
and Khalil, L. F. (eds.) Concepts in Nematode Systematics. Academic Press. New York, London.
P. 113-129.

47.Stone, A. R. 1973. Heterodera pallida n. sp. ( Nematoda: Heteroderidae) , a second species of
potato cyst nematode. Nematologica, 18:591-606.

48. Stone, A. R. 1975. Taxonomy of potato cyst-nematodes. EPPO Bulletin, 5: 79-86.

49. Thomason, I. J., and Caswell, E. P. 1987. Principles of nematode control. In: Brown, R. H.,
and Kerry, B. R. (eds.) Principles and Practice of nematode Control in Crops. Academic
Press. P.88-130.

50. Triantaphyllou, A. C. 1970. Cytogenetic aspects of evolution of the family Heteroderidae.
Journal of Nematology, 2: 26- 32.

51. Triantaphyllou, A. C. 1983. Cytogenetic aspects of nematode evolution. In: Stone, A. R., Platt,
H. M. and Khalil, L. F. (eds.) Concepts in Nematode Systematics. Academic Press, London and
New York. P. 55- 71.

52. Webster, J. M., Anderson, R. V., Baillie, D. L., Beckenbach, K., Curran, J., and Rutherford, T.
A. 1990. DNA probes for differentiating isolates of the pinewood nematode species complex.
Revue de N'ematologie, 13:255-263.

53.West, J. A. 1957. Recommended changes in recovery techniques for burrowing nematode. Pl.
Dis. Rept. 41:600-602.

54.Whyte, E. B. and Gowen,S. R. 1974. Recovery of nematodes from banana root and soil samples.
Nematropica 4:27-41.

55. Yeates, G. W., Bongers, T., De Goede, R. G. M., Freckman, D. W., and Georgieva, S. S. 1993.
Feeding Habits in Soil Nematode Familes and Genera-An Outline for Soil Ecologists. Journal of
Nematology, 25: 315-331.



Table 1. Detection of neamtode symptoms in seedling or planting material

Seeds
(Oryzae  sativa) Aphelenchoides  besseyi

(Arachis hypogaeca) Meloidogyne arenaria
A. arachidis

(Triticum  aestivum) Anguina tritici
(Vicia faba) Ditylenchus  dipsaci
(Allium  cepa) D. dipsaci

Tubers

(lpomoea  batatas) Meloidogyne  incognita

M. javanica

(Solanum  tuberosum) Meloidogyne  spp.
Pratylenchus  spp.
Globodera  spp.
D. destructor

3,4




(Continued)

(Dioscorea  spp.)

Bulbs

Amaryllidaceae, Iridaceae
Liliaceae

(Allium  spp.)

Rhizomes
(Zingiber officinale)

(Curcuma domestica)

Scutellonema bradys
Praytlenchus coffeae

Radopholus  spp.
Meloidogyne  spp.

D. dipsaci

D. dipasci

Meloidogyne  spp.
Radopholus similis

R. dsmilis




(Continued)

Corms

(Musa spp.)

(Colocasia esculenta)

Seedling transplants

Rootstocks

R.  similis

P. coffeae

P. goodeyi
Helicotylenchus
multicinctus

Hirschmanniella miticausa

Meloidogyne spp.
Radopholus  spp.

Hirschmanniella spp.
Heterodera spp.

Meloidogyne spp.
Pratylenchus spp.
Tylenchulus semipenetrans

10




Table 2. Detection of insect transmit nematode diseases in seed and planting material.

Rhadinaphelenchus cocophilus Rhynchophorus palmarum
Palmaceae palm weevil

Bursaphelenchus xylophilus ~ Monochamus  alternatus
Pinaceae M. carolinensis etc.




Table3. Classification of nemata (Maggenti, A. R. 1991)

Phylum Nemata
Class 1: Adenophorea
Subclass A:Enoplia
Superorder 1: Marenoplica
Order 1: Enoplida
Superfamily 1: Oxystominoidea
Families: Paraoxystominidae
Oxystominidae
Alaimidae
Superfamily 2: Enoploidea
Families: Enoplidae
Lauraonematidae
Leptosomatidae
Phanodermatidae
Thoracostomopsidae
Order 2: Oncholaimida
Families: Oncholaimidae
Eurystominidae
Symplocostomaridae
Order 3: Tripylida
Suborder 1: Tripylina
Families: Tripylidae
Prismatolaimidae
Suborder 2: Ironina inquirenda
Family: Ironidae
Superorder 2: Terrenoplica
Order 1: Isolaimida inquirenda
Family: Isolaiimidae
Order 2: Mononchida
Superfamily 1: Mononchoidea
Families: Mononchidae
Mylonchulidae
Cobbonchidae
Anatonchidae
Iotonchulidae
Superfamily 2: Bathyodontoidea
Families: Bathyodontidae
Mononchulidae




(Continue)

Order 3: Dorylaimida
Suborder l:Dorylaimina
Superfamily 1: Dorylaimoidea
Families: Dorylaimidae
Encholaimidae
Tylencholaimidae
Tylencholaimellidae
Leptonchidae
Belonenchidae
Longidoridae
Genera: see text
Superfamily 2: Actinolaimoidea
Families: Actinolaimidae
Brittonematidae
Carcharolaimidae
Trachypleurosidae
Superfamily 3: Belondiroidea
Families: Belondiridae
Roqueidae
Dorylaimellidae
Qxydiridae
Mytydonomidae
Suborder 2: Diptherophorina
Families: Diphtherophoridae
Trichodoridae
Suborder 3: Nygolaimina
Families: Nygolaimidae
Nygolaimellidae
Aetholaimidae
Campydoridae
Order 4: Stichosomida
Superfamily 1: Trichocepaloidea
Families: Trichuridae
Trichinellidae
Trichosyringidae
Superfamily 2: Mermithoidea
Families: Mermithidae
Tetradonematidae
Superfamily 3: Echinomermelloidea incertae
sedis
Families: incertae sedis
Enchinormellidae
Marimethidae
Benthimermidae




(Continue)

Subclass B: Chromadoria
Order: Chromadorida
Superfamily 1: Chromadoroidea
Families: Chromadoridae
Hypodontolaimidae
Microlaidae
Spirinidae
Cyatholaimidae
Comesomatidae
Superfamily 2: Choanolaimoidea
Families: Choanolaimidae
Selachinematidae
Ethmolaimidae
Order 2: Desmoscolecida
Families: Desmoscolecidae
Greeffiellidae
Order 3: Desmodorida
Superfamily 1: Desmodoroidea
Families: Desmododridae
Cenmonematidae
Monoposthidae
Superfamily 2: Draconemaloidea
Families: Draconematidae
Epsilnematidae
Prochaetosomatidae
Order 4: Monhysterida
Families:  Linhomoeidae
Siphonolaimidae
Monhysteridae
Scaptrellidae
Sphaerolaimidae
Xyalinidae
Meylidae
Order 5:Araeolaimida
Suborder 1: Araeolaimina
Families: Axonolaimidae
Camacolaimidae
Tripyloididae
Superfamilies 1: Araeolaimoidea
Families: Aracolaimidae
Cylindrolaimidae
Diplopeltidae
Rhabdolaimidae




(Continue)

Superfamilies 2: Plectoidea
Families: Plectidae
Leptolaimidae
Haliplectidae
Bastianidae
Class 2: Secernentea
Subclass A:  Rhabditia
Myenchidae: Famillium incertae sedis:
dubium
Order 1: Rhabdirida
Suborder 1: Rhabditina
Superfamily 1: Rhabditoidea
Families: Rhabditidae
Rhabditonematidae
Odontorhabditidae
Steinemematidae
Rhabdiasidae
Angiostomatidae
Agfidae
Strongyloididae
Syrphonematidae
Heterorhabditidae
Carabonematidae
Pseudodiplogasteroididae
Superfamily 2: Bunonematoidea
Families: Bunonematidae
Pterygorhabditidae
Superfamily 3: Cosmocercoidea
Families: Cosmocercidae
Atractidae
Supefamily 4: Oxyuroidea
Families: Oxyuridae
Thelastomatidae
Rhigonematidae
Superfamily 5: Heterakoidea
Families: Heterakidae
Ascaridiidae
Suborder 2: Cephalobina
Families: Cephalobidae
Robertiidae
Chambersiellidae
Elaphonematidae
Superfamily 1: Panagrolaimoidea
Families: Panagrolaimidae
Alirhabditidae
Brevibuccidae




(Continue)

Order 2: Strongylida
Families: Diaphanocephalidae
Metastrongylidae
Maupasinidae
Superfamily 1: Strongyloidea
Families: Strongylidae
Cloacinidae
Syngamidae
Superfamily 2: Ancylostomatoidea
Families: Ancylostomatidae
Uncinariidae
Globocephalidae
Superfamily B:Trichostrongyloidea
Families: Trichostrongylidae
Amidostomatidae
Strongylacanthidae
Heligmosomatidae
Ollulanidae
Dictyocaulidae
Subclass B: Spiruria
Order 1: Ascaridida
Superfamily 1: Ascaridoidea
Families: Ascarididae
Toxocaridae
Anisakidae
Acanthocheilidac
Goeziidae
Crossophoridae
Heterocheilidae
Superfamily 2:Seuratoidea
Families: Seuratidae
Schneidemematidae
Quimperiidae
Subuluridae
Cucullanidae
Superfamily 3: Camallanoidea
Families: Camallanidae
Anguillicolidae
Superfamily 4: Dioctophymatoidea
Families: Dioctophymatidae
Soboliphymidae
Superfamily 5: Muspiceoideaincertae sedis
Families: Muspiceidae
Robertndollfusidae
Phlyctainophoridae




(Continue)

Orderd 2: Spirurida
Superfamily 1:Spirurida

Families:

Spiruridae
Thelaziidae
Acuariidae
Hedruridae
Tetrameridae

Superfamily 2:Drilonematoidea

Families:

Drilonematidae
Ungellidae
Scolecophilidae
Creagrocericidae
Mesidionematidae
Homungellidae

Superfamily 3: Physalopteroidea

Families:

Families:

Physalopteridae
Megalobatrachonematidae
Gnathostomatidae

Superfamily 4: Dracunculoidea
Dracunculidae

Philometridae

Micropleuridae

Superfamily 5: Diplotriaenoidea

Families:

Diplotriaenidae
Oswaldofilariidae

Superfamily 6: Filarioidea

Families:

Filariidae
Aproctidae
Setariidae
Desmidocercidae
Onchocercidae




(Continue)

Subclass C: Diplogasteria
Order I: Diplogasterida
Families: Diplogasteridae
Odontopharyngidae
Diplogasteroididae
Cylindrocorporidae insertae sedis
Order 2: Tylenchida
Suborder 1:Tylenchina
Superfamily 1: Tylenchoidea
Families: See text for genera
Tylenchidae
Anguinidae
Dolichodoridae
Belonolaimidae
Pratylenchidae
Hoplolaimidae
Heteroderidae
Superfamily 2: Criconematoidea
Families: see text for genera
Criconematidae
Tylenchulidae
Suborder 2: Aphelenchina
Families: see text for genera
Aphclenchidae
Paraphelenchidae
Aphelenchoididae
Seinuridae
Entaphelenchidae
Suborder 3: Sphaerulariina
Families: Sphaerumlariidae
Allantonematidae
Iotonchidae
Fergusobiidae




( )
Table 4. Key to Genera of Plant- Parasitic nematodes. (Mai, W. F. and Mullin, P. G. 1996)
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