N b e LA HELICOTYLENCHUS
Set 8, No. 109 PSEUDOROBUSTUS
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Helicolylenchuy psewdorobustus A-K: Topotype females. L, M: California, Philodendron. N, O: Maryland, bluegrass, P, Q: paratypes H. microlobus.
R: paratype H. bradys. 5: paratype, H. phalerny. {From Fortuner, Maggenti & Whittaker, 1984, courtesy of Revue de Nématologie) A. Female, in relaxed
hahitus, B, C. anterior end. D. oesophageal region. E-S. Tails.
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Helicotylenchus psendorobustus (Steiner, 1914) Golden, 1956,
Syn. Tylenchus pseudorobustus Steiner, 1914; Tylenchorhynchus robustus var. pseudorobustus (Steiner, 1914) Micoletzky,
1922; Tylenchus (Tylenchorhynchus) pseudorobustus Steiner, 1914; Helicotylenchus microlobus Perry in Perry, Darling &
Thorne, 1959; H, bradys Thorne & Malek, 1968; H. phalerus Anderson, 1974.

MEASUREMENTS 20 Q¢ topotypes, in Fortuner, Maggenti & Whittaker, 1984). Mean (+ standard deviation) L = 764 (+ 58) gm;
stylet = 27.1 (+ 0.6) um; oesophagus = 116 (+ 6) zm; oesophageal glands = 142 (+ 9) um; dorsal gland opening = 8.8
(£ 1.1) gm; excretory pore = 114 (+ 5} pm; body diameter = 27.8 (1 3.8) um; tail length = 15.9 (+ 1.7) gm; tail
diameter = 15.6 (+ 1.8) um; a =28 (+ 3.8); c =484 (+ 4.4); ¢’ = 12 (+3.4); m =46.7 (+ 1.4); V = 61.6% (+ 1.8).
Mean values from 12 samples in Fortuner, Maggenti & Whittaker, 1984: L = 715 (+ 38.5) um; stylet = 26.9 (+ 0.73) um;
oesophagus = 116 (+ 6) um; oesophageal glands = 146 (+ 8) xm; dorsal gland opening = 10.4 (+ 1.3} zm; excretory
pore = 111 (£ 5) ym; body diameter = 26.4 (+ 1.9) um; tail length = 17.5 (= 1.1) #m; tail diameter = 15.2 (+ 0.8) gm;
8=274(£2.1)¢c=415(+3.7;c¢' =1.2(+0.1);m =48 (+ 1.1); V =61.1% (+ 0.8).



DESCRIPTION  Female (topotypes plus variability observed by Fortuner, Maggenti & Whittaker, 1984): Body spiral, tightness of spiral
variable; distinctly annulated, annules 1-2.5 um wide. Lip region hemispherical, with 4-5 annules (sometimes indistinct); first annule and
labial ring slightly elevated above the general lip outline and visible in transverse view in a few North American specimens. Quter margins
of labial framework extending posteriorly for 1-3 um. Anterior cephalids mostly indistinct; posterior cephalids also difficult to see, 15-16
u#m from anterior end. Lateral fields 5-7 #m wide, always anteriorly scalariform, with irregularly scattered transverse lines seen in the tail
region of some specimens in topotype and a few other populations. Spear well developed, mean length from 25.5-28 gm, cone 12.5-14 um
long, knobs often fattened, rarely rounded or indented anteriorly. Excretory pore at level of oesophageo-intestinal junction, or slightly
anterior or posterior te it; level to 2 annules behind the hemizonid. Hemizonion not seen. Oesophageal glands overlapping the anterior end
of the intestine, subventrals slightly longer or equal in length to the dorsal gland. Intestinat fasciculi absent. Vulva rather anterior for the
genus, mean V value 59-62%. Spermatheca empty, offset. Tail dorsally convex—conoid, terminus forms a definite rounded projection of
variable length, annulated or non-annulated, with a mucro in some specimens of a few populations; 9.1 (+ 1.2) ventral tail annules in
topotypes, an average of 7-12 annules in other samples; relative size of dorsal terminal tail annules very variable; ventral non-annulated
section present or absent. Phasmids always anterior to anus level, 7.8 (+ 1.9) annules anterior in topotypes, averaging 2—8 annules anterior
in other samples and in the centre of the lateral field or closer to the ventral incisure; junction of the inner incisure on tail very variable,
often u, j or m-shaped in topotypes and European sample, y or v-shaped in North American samples.
Male: unknown.

TYPE HABITAT AND LOCALITY Soil under “bear’s bed” (mossy cushion) in Switzerland. Topotypes collected under moss near
Altmatt, Switzerland.

SYSTEMATIC POSITION Tylenchida: Tylenchoidea: Hoplolaimidae: Rotylenchoidinae: Helicotylenchus Steiner, 1945,

DISTRIBUTION AND HOSTS H. pseudorobustus (= H. microlobus, H, bradys, H. phalerus) has a worldwide distribution in both
temperate and tropical countries. Some reported identifications have been questioned by Fortuner e al., 1981 (from Thailand, Canada,
Malaysia and Fiji Istands), and by Fortuner et al,, 1984 (from Nigeria and South Africa). It is often found associated with wild
graminacecus plants: uncultivated prairie in Kansas (Orr & Dickerson, 1966) and lowa (Schmitt & Norton, 1973), grasses and lawns in
Wisconsin, Rhode Island, Tennessee, Austria, France (Sher, 1966), Maryland and New York (Feldmesser & Golden, 1972, 1974),
California (Siddiqui er al., 1973), North Dakota (Donald & Hosford, 1980) Fiji Islands (Van den Berg & Kirby, 1979), pastures in Illinois
{Ferris & Bernard, 1971a), Canada (Anderson, 1974), France (Berge et al., 1973), Holland (Sher, 1966), Belgium (Geraert, 1967),
Germany (Weischer, 1975), New Zealand (Yeates, 1973), weeds in Brazil (Zem & Lordello, 1976), veld grasses, shrubs and ferns in South
Africa (Van den Berg & Heyns, 1975), and bear’s bed (= mossy cushion) in Switzerland, type host and locality (Steiner, 1914). Taylor
(1960) tested 127 plant varieties and found that 94 supported a population increase. Hosts included maize, oats, barley, rye, common and
durum wheat and also sugarbeet, red clover, soybean and potato (but potato was reported as non-host by Overman et al., 1971 and wheat
as non-host by Dickerson et al., 1978). H. pseudorobustus is known on maize in Iowa (Castaner, 1966), lllinois (Ferris & Bernard, 1971a),
Indiana (McSorley, 1978), Kansas {Dickerson et al., 1978), Nigeria (Caveness, 1973), Korea (Choi, 1975) and India (Swarup & Sethi,
1968), on sorghum in Florida (Overman et af., 1971). Sorghum is a poor host in Kansas (Dickerson ef al., 1978) and England (Jones,
1979}, Other hosts are: sugarcane in Cuba (Decker et al., 1970), Venezuela (Siddigi, 1974) and Fiji Islands (Van den Berg & Kirby,
1979); rice in Nigeria (Bridge, 1972), California (Siddiqui et al., 1973) and Dominican Republic (Kermarrec & Belliard, 1977). Also
reported on non-graminaceous plants, particularly soybean, in Illincis (Ferris & Bernard, 1971a), South Dakota & Iowa (H. bradys;
Thorne & Malek, 1968}, [owa (Nyhan et al., 1972), Kansas (Dickerson et a/., 1978), Mississippi and Louisiana (Rebois & Golden, 1978)
and Indiana (Alby er 4l., 1980); tomato, potato, eggplant, bell pepper in Spain (Romero & Arias, 1969); potato, tomato, garlic, carrot in
Argentina (Vega & Galmarini, 1970); tomato, carrot, cggplant, bean, onion, potato, lettuce, melon, strawberry, parsnip and linseed in
Nigeria (Bridge, 1972); tomato and carrot in Pertugal (Abrantes e al., 1978); bean, mulberry and potato in Korea (Choi, 1975),
Capsicum spp. in Thailand (Pholcharoen & Boonduang, 1972); tobacco in Tennessee (Ponchillia, 1975) and Zaire (Ali ef al., 1973);
bamboo, grape, sugarbeet, Camellia, Philodendron, banana in California (Siddiqui er af., 1973); strawberry, lily, white clover and
Aeschynanthus in Canada {Anderson, 1974); red clover in North Dakota (Donald & Hosford, 1980); grape in South Africa (Van den
Berg & Heyns, 1975); cotton in USSR (Sumenkova, 1971); Piper aduncum in Fiji Islands (Van den Berg & Kirby, 1979); cowpea in
Nigeria (Caveness, 1973); Dioscorea Lubers in Nigeria (Bridge, 1973a); sweet potato in Malaysia (Sauer & Winoto, 1975); arrowroot in
St. Vincent (Edmunds, 1969); rose in Texas (Sher, 1966) and Canada (Anderson, 1974); rose, gladiolus and carnation in Turkey (Geraert
et al., 1975); banana in Dominica (Edmunds, 1969); banana and plantain in Florida (McSorley, 1979). Cabbage is a poor host in Poland
{Brzeski, 1971) and pea, flax and lucerne are reported as non-hosts by Taylor (1960} but lucerne is a host in Iran (Kheiri, 1972). Also
observed associated with a number of trees, Pinus virginianae in Maryland and avocado in Israel (Sher, 1966), sycamore in Georgia
(Churchill & Ruehle, 1971}, oak and hickory in Iowa, boreal forest and tundra in New York, Vermont, New Hampshire and Maine, white
pine in Minnesota and Wisconsin (Norton & Hoffmann, 1974), cottonwood in Canada (Anderson, 1974), Castanea mollissima in Ttaly
{Mancini & Moretti, 1977), peach in South Africa (Van den Berg & Heyns, 1975}, tea and orange in Iran (Kheiri, 1972}, citrus in Nigeria
(Bridge, 1972) and California (Siddiqui et al., 1973), acacia, pine, poplar, persimmon, ginkgo, keaki in Korea (Choi, 1975), oil palm in Fij
Islands (Van den Berg & Kirby, 1979) and unnamed trees in South Dakota (#f, bradys: Thorne & Malek, 1968} and Towa (Norton &
Hoffmann, 1974).

BIOLOGY AND LIFE-HISTORY Feeds semi-endoparasitically with its body half to two-thirds embedded in root lissues. Rarely
females are found entirely inside cortical parenchymalous tissues of sycamore roots (Churchill & Ruehle, 1971), tomato (Bridge, 1972)
and grape (Pinochet et af., 1976). Eggs and newly hatched larvae occur around the females, slightly swelling cereal roots (Jones, 1978).
Populations generally increase during the growing season of soybean in Illinois (Ferris & Bernard, 1971b) and maize in Iowa (Thomas,
1978). On sugarcane in Cuba, populations peak in August with active root development and decrease when the roots age (Razjivin et al.,
1974). In France, populations peak in October/November on pastures. The number of adults decreases in winter, over-wintering larvae
maturing in April and reproducing in spring and early summer. One population peak occurs per year but all stages can be found in soil at
all times (Berge et al., 1973). In Iowa, it probably overwinters as eggs {Schmitt & Norton, 1972). The average population growth is 3.7 on
maize and soybean in Iowa (Norton, 1977). Populations are very unevenly distributed on soybean in Indiana (Alby et al., 1980). H.
pseudorobustus prefers fine-textured soils with high percentages of silt and clay (Norton et al., 1971; Ferris & Bernard, 1971b; Schield,
1972; McSorley, 1978). It is common in well drained areas in Iowa prairie (Schmitt & Norton, 1972). The largest populations occur at the
summit of each toposequence studied (Nyhan et al., 1972). Population level is correlated with soil moisture (McSorley, 1978), nematodes
surviving better in moist than in dry soils (Rossner, 1972). It is less common in soils with low pH (4.5-6.9) (Norton & Hoffmann, 1974).
Populations increase with the percentage of muck in pot experiments (Elmiligy & Norton, 1973) and decrease under high nitrogen levels
(Castaner, 1966; Van Bezooijen, 1979).

HOST-PARASITE RELATIONSHIPS H. pseudorobustus feeds on pericycle, endoderm and cortex cells, but not on root tips. Cells
physically disrupted during penetration become necrotic. Feeding occurs from one of a small group of cells around the head of the
nematode. Slight swelling of the root around the females occurs due to the presence of eggs and newly hatched larvae {(Jones, 1978). It is
not considered to be a dangerous pathogen of tobacco in Tennessee (Ponchillia, 1975), of yams and cowpea in Nigeria (Bridge, 1973a, b),



of maize in lowa (Norton ez al., 1978), nor of wheat in England (Jones, 1979). Pot inoculations failed to reduce root weight of soybean
(McGawley & Chapman, 1976) and only the highest inoculum level (20,000} reduced root weight but not top weight of grape (Pinochet et
al., 1976). Other authors found it associated with, and partly responsible for, damage to crops: maize in India (Swarup & Sethy, 1968),
grass and lawns in Maryland (Feldmesser & Golden, 1972; 1974) and Holland (Van Bezooijen, 1979), banana and plantain in southern
Florida (McSoriey, 1979). Pot experiments proved its pathogenicity to sycamore {Churchill & Ruehle, 1971), soybean (Elmiligy &
Norton, 1973), cowpea (Amosu, 1976), maize (Norton, 1977) and grass (Van Bezooijen, 1979). It is generally considered a weak
pathogen but may contribute to root necrosis and, along with other nematodes or pathogens, to yield reduction or crop failure,

ASSOCIATIONS WITH OTHER PATHOGENS Suspected of interacting with Rosellinia sp. to cause “burning disease” of arrowroot
rhizomes in St. Vincent (Chaudhuri in Edmunds, 1969). [t may also interact with Fusarium nivale on grass in Holland (De Lezuw & Vos
in Van Bezooijen, 1979) but does not play a significant role in Verticillium wilt of cotton in USSR (Sumenkova, 1971).

CONTROL Controlled by 224.5 kg/ha of 10G prophos on lawns in Maryland (Feldmesser & Golden, 1972) and by 224.5 kg/ha of
10G ethoprop on lawns in New York (Feldmesser & Golden, 1974). Temik 15G and Counter 15G applied together in band treatments at
1 to 1.5 Ib a.i./acre each reduced numbers on maize (Dickerson, 1978). Standak 75W was ineffective (Averre & Barker, 1980). Acetic,
butyric, formic, lactic and propionic acids were nematicidal; fulvic and humic acids reduced reproduction in pots (Elmiligy & Norton,
1973). Populations are significantly lower under high levels of nitrogen in lowa maize fields (Castaner, 1966), in pastures in Holland (Van
Bezooijen, 1979) and in mulching experiments in Nigeria (1ITA, 1976). Taylor (1960) showed no varietal resistance in most crops to H.
microlobus (= H. pseudorobustus) but listed a few non-host plants. There are some differences in susceptibility but no significant resistance
in maize and soybean cultivars tested in pot experiments (Norton, 1977). Control by cultural rotation is possible in Kansas under sorghum
and wheat {Dickerson et al., 1978), in England under wheat (Jones, 1979) and in Florida under potato (Overman ef al., 1971). However,
in the last two instances, populations built up under post-culture fallow. Populations were significantly reduced under several Fabaceae,
including peanut in Nigeria (Wilson & Caveness, 1980). Ploughing, compared to chisel-plough, offset disc, till-plant and no-tillage, lowers
the populations of H. pseudorobustus (Thomas, 1978). The nematode is six times more abundant in non-tillage soils than in tillage soils in
Nigerian maizefields (Caveness, 1974),

LITERATURE CITED

Abrantes, LM.O., de Morais, M.M.N. & Santos, M.S.M. de A., 1978. Ciencia Biologica 4,23-43 [H.A.(B) 49, No. 594]. Alby, T., Ferris, J.M. & Ferris,
V.R., 1980. J. Nematol. 12, 213-214 [H.4.(B)} 50, No. 762]. Ali, S.S., Geraert, E. & Coomans, A., 1973. Biol. Jaarb. Dodonaea 41,53-70{H.A.(B) 43,
No. 952|. Amosu, J.0., 1976. Proc. Conf. Root-knot Nematodes, June 1976, [badan, Nigeria, 38—40 | H.A.(B) 49, No. 785]. Andersen, R.V., 1974. Can.
J. Zool. 52, 13651381 | HA.(B) 44, No. 1109|. Averre, C.W. & Barker, K.R., 1980. Fungicide and Nematicide Tests 35,223-224 [H.A.(B) 50, No. 3521
Berge, J.B., Dalmasso, A. & Kermarrec, A., 1973, Revue Ecologie Biol. Sol. 10, 271-285 [ H.A.(B) 43, No. 700]. Bridge, J., 1972. Samaru Miscel. Pap.,
Ahmadu Bello Univ., Nigeria, No. 42, 17 pp. | H.4.(B) 43, No. 551\. Bridge, J., 1973. Meded. Fac. LandbWettens. Gent 38, 841-852 [H.4.(B) 43, No.
552|. Bridge, )., 1973b. Pl Dis. Reptr 57, 798-799 [H.A. (B) 43, No. 833]. Brzeski, M. W., 1971. Zesz. probl. Postep. Nauk roln. No. 121, 121-124
| H.A.(B) 41, No. 352]. Castaner, D., 1966. Jowa St. J. Sci. 41, 125135 {H.A.(B) 46, No. 217]. Caveness, F.E., 1974. J. Nematol. 6, 138 (H.A.(B) 44,
No. 1306l. Chei, Y.E., 1975. Korean J. Pl. Prot. 14, 1-19 [H.4.(B) 46, No. 75]. Churchill, R.C., Ir. & Ruehle, J.L., 1971. J. Nematrol. 3, 189-196
| H.A.(B) 40, No. 817]. Coomans, A. & Van Bezooijen, J., 1968. Nematologica 14, 146-148 [H.4.(B) 37, No. 3410]. Decker, H., Rodriguez Fuentes,
M.E. & Casamayor Garcia, R., 1970, Wiss. Z. Univ. Rostock Math.-Naturwiss Reihe 19, 561-570 [H.A.{B) 43, No. 843). Dickerson, D.J., 1978,
Fungicide and Nematicide Tests 33, 194 | H.A.(B) 47, No. 1599]. Dickerson, O.J., Franz, T.). & Lash, L.D., 1978. J. Nemarol. 10, 284 [ H.A.(B) 48, No.
916]. Donald, A.P. & Hosford, R.M., Jr., 1980. PL. Dis. 64, 45-47 | H.A.(B) 49, No. 596]. Edmunds, LE., 1969. Nematodes of Tropical Crops, Tech.
Comm. No. 40, C.A.B., England, 142148 [H.4.(8) 39, No. 207, Elmiligy, 1.A. & Norton, D.C., 1973. J. Nematol. 5, 50-54 [H.A.{B) 43, No. 210].
Feldmesser, J. & Golden, A.M,, 1972, Pl. Dis. Reptr 56, 476-480 [H.4.(B) 42, No. 660]. Feldmesser, J. & Golden, A.M., 1974. J. Nematol. 6, 139
(H.A.(B) 44, No. 1318B]. Ferris, V.R. & Bernard, R.L., 1971a. J. Nematol. 3, 119-122 [ H.4.(B) 40, No. 966]. Ferris, V.R. & Bernard, R.L., 1971b. J.
Nematol. 3, 123128 |H.A.(B) 40, No. 967|, Fortuner, R., Maggenti, A.R. & Whittaker, L.M., 1984. Revue Nématol. 7,121-135. Fortuner, R., Merny, G.
& Roux, C., 1981. Revue Nematol. 4, 235-260 [H.A.(B) 51, No. 440]. Geraert, E., 1967. Annls Soc. r. zool. Belge 97, 59—64 [H.A. 37, No. 623].
Geraert, E., Zepp, A. & Borazanci, N., 1975. Meded. Fac. LandbWettens. Gent 40, 511-515 [H.4.(B) 45, No. 1318]. Golden, A.M., 1956, Buil. Md
agric. Exper. Stn A-85, 1-28 [H.A. 25, No. 193]. Intern, Inst. Trop. Agric., Ibadan, Nigeria, Annual Report 1976, 97-98 [ H.4.(B) 48, No. 902]. Jones,
R.K., 1978. Nematologica 24, 393-397 [ H.A.(B) 48, No. 1149]. Jones, R.K., 1979. Ann. appl. Biol. 92,257-262 [H.A.(B) 48, No. 1691]. Kermarrec, A,
& Belliard, L., 1977, Turrialba 27, 17-21 [HA.(B) 47, No. 1224). Kheiri, A., 1972. Biol. Jaarb. Dodonaea 40, 224-239 [HA.(B) 43, No. 108).
McGawley, E.C. & Chapman, R.A., 1976. J. Nematol. 8, 296 [ HA.(B) 46, No. 788). McSorley, R., 1978, Diss. Abstr. Intern. 39B, 2123-2124 [H.A4.(B)
48, No. 1282]. McSorley, R., 1979. PL. Dis. Reptr 63, 663665 [ H.4.(B) 49, No. 377). Maneini, G. & Moretti, F., 1976 publ. 1977, Redia 59, 225-228
[H.A.(B) 48, No. 127|. Micoletzky, H., 1921 publ. 1922. Arch. Naturg., Berlin A87, 1-320; 321-650. Norton, D.C., 1977. Towa St. J. Res. 51,279-285
[H.A.(B) 47, No. 597]. Norton, D.C., Frederick, L.R., Ponchillia, P.E. & Nyhan, J.W., 1971. J. Nematol. 3, 154-163 [H A.(B) 40, No. 970]. Norton,
D.C. & Hoffmann, 1.K., 1974.J. Nematol. 6, 81-86 [ H.A.{B) 44, No. 237]. Norton, D.C., Tollefson, J., Hinz, P, & Thomas, S.H., 1978. J. Nemarol. 10,
160-166 [H.4.(B) 48, No. 232|. Nyhan, J.W., Frederick, L.R. & Norton, D.C., 1972. Proc. Soil Sci. Soc. Am. 36, 74-78 | H.A.(B) 42, No. 402]. Orr,
C.C. & Dickerson, Q.)., 1966. Trans. Kans. Acad. Sci. 69, 317-334. Overman, A.J., Bryan, H.J, & Harkness, R.W., 1971. Proc. Fla St. hort Soc. 84,
135-139 [H.4.(B) 43, No. 237]. Perry, V.G., Darling, H.M. & Thorne, G., 1959. Bull. Wisc. agric. exp. Stn 207, 24 pp- [HA. 29, No. 2003].
Pholcharoen, 8. & Boonduang, A,, 1972, Pl. Prot. Serv. Tech. Bull., Bangkok, Thailand No, 3, 6 pp. [H.4.(B) 44, No. 1625]. Pinochet, J., Raski, D.J. &
Jones, N.O., 1976. PL. Dis. Reptr 60, 528-529 |H.A.(B) 46, No. 176]. Ponchillia, P.E., 1975. Pl. Dis. Reptr 59, 219-220 [H.A.(B) 44, No. 1529].
Razjivin, A.A., O'Relly, L.P. & Perez, J.R., 1974. In: Dick, J. & Collingwood, D.J. (Eds), Proc. {5tk Congr. Intern. Soc. Sugarcane Technol. Durban, Sth
Africa 1, 365-373 |H.A.(B) 45, No. 1132]. Rebois, R.V. & Golden, A.M., 1978. Pl. Dis. Reptr 62, 433-437 [H.4.(B) 48, No. 31]. Romero, M.D. &
Arias, M., 1969. Boln. R. Soc. esp. Hist. nat. 61, 121-142 [H.4.(B) 46, No. 27]. Rossner, J., 1972. Nematologica 18, 360-372 [H.A.(B) 42, No. 405).
Sauer, M.R. & Winoto, R., 1975, Nematologica 21, 341-350 [ H.A.(B) 45, No, 995). Schiel, 1.B., 1972. Diss. Abstr. Intern. 32B, 5149-5150 [H.A.(B) 46,
No. 1080]. Schmitt, D.P., 1973. Proc. fowa Acad. Sci. 80, 6971 [H.A.(B) 47, No. 1552]. Schmitt, D.P. & Norton, D.C., 1972. J. Nematol. 4, 200~206
[H.A.{B) 42, No. 156| Sher, S.A., 1966. Nematologica 12, 1-56 |H.4. 35, No. 3123]. Siddiqi, M.R., 1974. Nematropica 4, 6 | H.A.(B)44, No. 479,
Siddiqui, 1.A., Sher, 5.A. & French, A.M., 1973. Distribution of Plant Parasitic Nematodes in California. Calif. Dept. Fd. & Agric., Sacramento, Calif.
324 pp. [H.A.(B) 43, No. 1268). Steiner, G., 1914, Arch. Hydrobiol. 9, 259-276. Sumenkova, N.L., 1971. Trudy gel'mint. Lab. 21,214-223 [H.A.(B) 47,
No. 650]. Swarup, G. & Sethi, C.L., 1968. Bull. Ent., Loyola Coll., Madras 9, 76-80 [H.4. 38, No. 6286]. Taylor, D.P., 1960. P!. Dis. Repir 44,
747-750 [H.A. 30, No. 931]. Thomas, S.H., 1978. J. Nematol. 10, 24-27 [H.A.(B) 47, No. 1039]. Thorne, G. & Malek, R.B., 1968. Tech. Full. S.
Dak. agric. Exp. Stn No. 31, 111 pp. (H.4. 38, No. 6290]. Van Bezooijen, J., 1979. Meded. Fac. LandbWettens. Gent. 44, 339-394 [ H.4.(B) 49, No.
622]. Van den Berg, E. & Heyns, 1., 1975, Phytophylactica 7, 35-52 [H.A.(B) 45, No. 163]. Van den Berg, E. & Kitby, M. F., 1979. Phytophylactica 11,
99-109 [ H.4.(B) 49, No. 461]. Vega, E. & Galmarini, H.R., 1970. Idia No, 272, 17-41 [H.A.(B) 41, No. 710]. Wilson, G.F. & Caveness, F.E., 1980.
Nematropica 10, 56-61 [H.4.(B) 50, No. 384]. Yeates, G.W., 1973. N.Z. JI Sci. 16, T11-725 [H A.(B) 44, No. 169]. Zem, A.C. & Lordello. L.G.E.,
1976. Anais Esc. Agric. ‘Luiz Queiroz’ 33, 5%7-615 [I{.A.(B) 48, No. 933].

January, 1985 R. FORTUNER
California Department of Food and Agriculture

Sacramento, California

U.S.A.

Issued by the Commonwealth Institute of Parasitology, 395A Hatfield Road, St. Albans, Herts., England.
Computer typeset by SB Datagraphics. Printed in Great Britain by Spottiswoode Ballantyne Printers Ltd.

© Commonwealth Apricultural Bureaux, 1985. All rights reserved.
No part of this publication may be reproduced in any form or by any means, electronically, mechanically,
by photocopying, recording or otherwise, without the prior permission of the copyright owner.



