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Summary - A rotai of 49 populations of the genus He/icoly/enchus Steiner, 1945 from various localities in South Africa were
studied. H. de/anus sp. n., col1ected from the rhizosphere of Pinus panda is described. The species is characterized by the poste
rior position of the vulva CV = 73-76%), reduced posterior genital branch (25-44 ~m), and position of phasmids (five annuli
posterior ro anus) in females and by body length (497-629 ~m), position of excrerory pore (85-94 /lm from anterior end), stylet
length (22-26 /lm), spicule length (18-23 /lm), and gubernaculum length (6-8 ~m) in males. H. krugeri Van den Berg & Heyns,
1975 is synonymized with H. martini Sher, 1966. H. paracana/is Sauer & Winoro, 1975 and H. variabi/is Philips, 1971 are new
recorctings for South Africa. The male of H. indicus Siddiqi, 1963 is described for the first time and H. brevis (Whitehead, 1958)
Fortuner, 1984, H. exallus Sher, 1966, and H. vu/garis Yuen, 1964 are redescribed. © OrstomlElsevier, Paris

Résumé - Quelques espèces d'Helicotylenchus Steiner, 1945 provenant d'Afrique du Sud (Nernatoda: Hoplo
laimidae) - Un total de 49 populations du genre Helicotylenchus Steiner, 1945 provenant de différentes localités d'Afrique du
Sud ont été étudiées. H. de/anus sp. n. récolté dans la rhizosphére de Pinus palu/a est décrit. Cette espèce est caractérisée par
la position postérieure de la vulve CV = 73-76 %), la branche génitale postérieure réduite (25-44/lm), la position des phasmides
(cinq anneaux en arrière de l'anus) chez la femel1e; la longueur du corps (497-629 /lm), la position du pore excréteur (à
85-94 ~m de l'avant), les longueurs du stylet (22-26 /lm), des spicules (18-23 /lm) et du gubernaculum (6-8 /lm). H. krugeri
Van den Berg & Heyns, 1975 est synonymisé avec H. martini Sher, 1966. H. paracana/is Sauer & Winoro, 1975 et H. variabi/is
Philips, 1971 sont signalés pour la première fois en Afrique du Sud. Le mâle de H. indicus Siddiqi, 1963 est décrit pour la
première fois; H. brevis (Whitehead, 1958) Fortuner, 1984, H. exallus Sher, 1966 et H. vu/garis Yuen, 1964 sont redécrits.
© OrstomlElsevier, Paris
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The cosmopolitan genus Helicotylenchus Steiner,
1945 is cornmon throughout South Africa and is
found in ail biomes. Fifteen of the 29 species found in
South Africa were also reported from other African
countries (Kleynhans et al., 1996).This article is the
result of an ongoing investigation on this genus in
South Africa. Seventeen populations from Mpuma
langa, fourteen from the Eastern Cape, five from
KwaZulu-Natal, seven from the Western Cape, five
from the Northern Cape, and one each from the
North-West and Northern Provinces were studied
(Table 1). Some populations showed such pro
nounced interspecific variability that no reliable cha
racteristics could be found ta separate the species.
Scanning electron micrographs are given for the first
time for six of the species.

Extraction and handling procedures were similar ta
those given by Marais (1993). Al1 the specimens stud
ied are housed in the National Collection of Nema
todes, ARC-Plant Protection Research Institute,
Pretoria, South Africa and the Muséum National
d'Histoire Naturelle, Paris, France.
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Helicotylenchus delanus* sp. n.
= H. interrnedius apud Kleynhans et al., 1996

(Figs 1,2)

MEASUREMENTS

See Table 2.

DESCRIPTION

Female: Habitus straight (44%) to C-shaped (56%).
Lip region not offset, with five te six lip annuli. Labial
disc not visible in lateral view, rectangular in en face
view. Labial framework strongly developed, its outer
margin extending posteriorly over three to four annuli
from basal plate. Cephalids not seen. Stylet knobs
posteriorly rounded and varying anteriorly from f1at
tened (28%) to indented (72%). Median bulb shape
varying from oblong to nearly round. Overlap of
oesophageal lobe 20 ± 6.4 (15-29) llm long; two spe
cimens with dorsal oesophageal overlap. Excretory
pore located from posterior part of median bulb to
opposite middle of oesophageal lobe. Hemizonid two

* A cryptogram from the name of the type locality, Elands
hoogte.

327



M. Marais

Table 1. Dislribution of lhe populalions sLUdied.

Species Code Province Localiry* Associated plants Longi- Lati- pH % % %
tude rude Clay Silt Sand

H. marlini KP739 Eastern Cape Aliwal North Natural vegetation 31.08 S 26.48 E
H. brevis KP941 Western Cape Knysna Indigenous forest 34.02 S 23.23 E

H. exallus KP982 Eastern Cape Tsitsikamma Indigenous forest 33.59 S 23.47 E
National Park

H. exallus KP985 Eastern Cape Tsitsikamma Indigenous forest 34.01 S 23.53 E
National Park

H. marlini KPI132 Northern Cape Petrusville Narural vegetation 30.18 S 24.34 E

H. exallus KP1171 Western Cape Wildemess Pelargonium cuculla- 33.59 S 22.42 E 5.8 0 5 95
National Park lum CL.) L'Hérie.

H. exallus KPI184 Western Cape Kraaifontein Psidium guajava L. 33.44 S 18.50 E 7 0 5 95

H. maT/ini KPI189 Eastern Cape Ovisron Natural vegetation 30.46 S 25.44 E 6.8 8 20 72

H. vu/garis KPI243 Northern Cape Upingron Olea europaea var. 28.27 S 21.19 E 8 10 3 87
europaea L.

H. marrini KPI270 Northern Cape Kanoneiland fuglans regia L. 28.38 S 21.07 E 7.4 4 0 96

H. vulgaris KPI289 Northern Cape Upingron Viris L. spp. 28.36 S 21.08 E 7.7 14 17 69

H. vulgaris KPI293 Northern Cape Upingron Phoenix dactylifera L. 28.35 S 21.09 E 7.6 14 10 76

H. marrini KPI343 Eastern Cape Sterkstroom Narural vegetation 31.34 S 26.33 E 6.7 1 4 95

H. exallus KP1350 Western Cape Heroldsbaai Narural vegetation 34.03 S 22.24 E 6.1 6 8 86

H. exallus KPI413 Western Cape Dangerpoint Fynbos 34.37 S 19.17 E 8.2 4 5 91

H. marrini KPI505 Western Cape Wilderness Natural vegetation 33.45 s 22.41 E 6.4 5 3 92

H. exallus KPI520 Western Cape Wilderness Narural vegetation 33.54 S 22.42 E 5 4 21 75

H. exallus KPI533 Eastern Cape Tsitsikamma Indigenous forest 34.01 S 23.53 E 4.7 4 6 90
National Park

H. exallus KPI537 Eastern Cape Tsitsikamma Agapanrhus praecox 34.01 S 23.53 E 4.2 4 0 96
National Park Willd. subsp. minimus

(Lind!.) Leighron

H. brevis KPI544 Eastern Cape Tsitsikamma Dieres iridioides (L.) 34.01 S 23.53 E 4.8 II 10 79
National Park Sweet ex Klatt

H. brevis KPI545 Eastern Cape Tsitsikamma Indigenous forest 34.01 S 23.53 E 4.9 9 0 91
National Park

H. brevis KPI549 Eastern Cape Tsitsikamma Indigenous forest 34.01 S 23.53 E 5.9 6 8 86
H. exallus National Park

H. brevis KPI553 Eastern Cape Tsitsikamma Argyrolobium collinum 34.01 S 23.53 E 5.4 10 19 71
National Park Eckl. & Zeyh.

H. brevis KPI563 Eastern Cape Tsitsikamma ChlorophYlUm sp. 34.01 S 23.54 E 4.6 5 9 86
National Park Ker-Gawl.

H. brevis KPI565 Eastern Cape Tsitsikamma Crassu/a sp. 34.01 S 23.54 E 5.6 5 9 86
National Park

H. exallus KPI567 Eastern Cape Tsitsikamma Indigenous forest 34.01 s 23.54 E 5.9 11 23 66
National Park

H. brevis N474 KwaZulu-Natal Porr Edward Musa sp. 31.02 S 31.13 E

H. brevis N475 KwaZulu-Natal Umtentwini Hyphaene coriacea 30.42 S 30.29 E
Gaertn.

H. brevis N480 KwaZulu-Natal Trafalgar Dune vegetation 30.58 S 30.26 E

H. maruni N624 KwaZulu-Natal Newcastle Narural vegetation 27.52 S 29.44 E 8 12 80

End of Table 1 nexr page
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Helicotylenchus spp. from S01.lth Africa

Table 1. (continued).

Species Code Province Locality* Associated plants Longi- Lati- pH % Clay % %
tude tude Silt Sand

H. indicus OVS323 KwaZulu-Natal Retiers Pass Grass 28.32 S 29.07 E 5.1 0 14 86

H. exallus TVL702 North West Rustenburg Vangueria sp. 25.33 S 27.17 E

H. marlùli TVL1255 Mpumalanga Carolina Populus sp. 26.02 S 30.04 E 6.4 5 15 80

H. exallus TVL1277 Mpumalanga Warburron Quercus sp. 26.14 S 30.31 E 5.1 10 20 70

H. marlini TVL1284 Mpumalanga Warburron Zaruedeschl:a aelhiopica 26.15 S 30.33 E 4.8 15 8 77
CL.) Spreng.

H. indicus TVL1288 Mpumalanga Warburron Narural vegetation 26.15 S 30.33 E 5.8 15 10 75

H. martini TVL1314 Mpumalanga Badplaas Indigenous forest 25.50 S 30.29 E 5 15 18 67

H. indicus TVL1346 Mpumalanga Ngodwana Pinus ellùmij Engelm. 25.37 S 30.33 E 4.6 35 25 40

H. martim: TVL1349 Mpumalanga Nelspruit Natural vegetation 25.31 S 30.57 E 6.1 5 10 85

H. martini TVL1353 Mpumalanga Nelspruit Véllozia equisetoides 25.32 S 30.57 E 6.6 3 20 77
(Bak.) Bak.

H. martini TVLl364 Mpumalanga Barberron Narural vegetation 25.46 S 30.57 E 5.5 5 10 85

H. marlilli TVL1368 Mpumalanga Barberron Pinus sp. 25.50 S 30.47 E 5.1 23 12 65

H. marlini TVL1370 Mpumalanga Barberron Indigenous forest 25.50 S 30.47 E 5.1 20 15 65

H. indicus TVL1374 Mpumalanga Barberton Narural vegetation 25.50 S 30.47 E 5 28 17 55

H. variabilis TVLI404 Mpumalanga Nelspruit Narural vegetation 25.32 S 30.56 E 5.5 0 13 87

H. martilli TVL1405 Mpumalanga Nelspruit Natural vegetation 25.32 S 30.56 E 5.5 0 13 87

H. brevis TVLI420 Mpumalanga Ngodwana Indigenous forest 25.34 S 30.45 E 4.4 6 30 64
H. paraca-
nalis

H. exallus TVLl428 Mpumalanga Ngodwana Natural vegetation 25.34 S 30.46 E 3.6 3 5 92
H. vulgam TVL1483 Northern Kruger Ficus sycomorus L. 22.41 S 31.06 E 7.3 1 10 89

Province National Park subsp. sycomorus

* Nearest rown, National Park

annuli long, located from one to two annuli anterior
to excretory pore (n =3). Hemizonion not seen. Late
ral field areolated opposite oesophageal region but not
areolated on rest of body; end of lateral field on tail
variable. Spermatheca round, offset, filled with elon
gated sperm. Posterior branch of reproductive tract
reduced. Epiprygmata folded into vagina. Phasmid
located from five annuli posterior to opposite anus.
Caudalid not seen. Tail more curved dorsally, with
rounded end; six to eleven ta il annuli.

Male: Lip region anteriorly flattened with five lip
annuli. Labial framework extending posteriorly over
three annuli from basal plate. Cephalids not seen.
Stylet knobs posteriorly rounded and anteriorly
indented. Overlap of oesophageallobes 12 ± 2.5 Cl 0
16) ~m long, one specimen with dorsal oesophageal
overlap. Excretory pore located from middle of isth
mus to opposite anterior part of oesophageal lobe.
Hemizonid and hemizonion not seen. Lateral field
areolated opposite oesophageal region but not areo-
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lated on rest of body. Phasmid located less than one
body width posterior ta cloaca. Bursa extending to tip
of ta il. Tail with a finger-like tip.

TYPE HOST AND LOCALITY

Collected in the rhizosphere of a pine tree (Pinus
palula Schiede ex Schldl. & Cham.) in the Elands
hoogte Plantation of Sappi Forests (Pry) Ltd, Mpu
malanga Pro-vince, Sou th Africa, on 13 March 1991
by J. Tait. Clay loam soil (35% clay, 25% silt, 40%
sand), soil pH 4.6.

TYPE SPECIMENS

Holotype female (slide 29739), eleven female para
types, and three male pararypes (slides 29737-29740,
29743-27944) deposited in the National Collection of
Nematodes, ARC-Plant Protection Research Insti
tute, Pretoria, South Africa. Two female para types
and two male paratypes deposited in Muséum
National d'Histoire Naturelle, Paris, France.
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Table 2. Morphometrie data of Helicotylenchus delanus sp. n. and H. indicus jrom South Afriea (Ali measurements in /lm).

H. delanus sp. n. H. indieus

Locality* Holorype Paratypes OVS323 TVL1288 TVLI346 TVLI374

Female Females Males Females Females Male Females Females

n 20 8 4 9 1 14 9
L 549 547 ± 45.8 571 ± 44.9 458 ± 13.6 517 ± 23.5 546 572 ± 37.8 580 ± 18.5

(463-624) (497-629) (436-473) (482-546) (501-628) (555-613)
a 29.9 26.8 ± 3.4 30.1 ± 3.6 22.3 ± 1.0 25 ± 2.1 28.1 25.7 ± 2.4 26.1 ± 1.5

(22.5-33.0) (24.8-36.2) (20.7-23.5) (21.5-27.9) (21.6-28.4) (23.8-28.5)
b 4.7 5.1 ± 0.6 5.1 ± 0.3 4.1 4.2 4.7 4.9 ± 0.7 5.0 ± 0.2

(4.6-5.6) (4.8-5.4) (4.2-5.5) (4.1-5.4)
b' 4.2 4.3 ± 0.4 4.4 ± 0.4 4.2±11.4 4.1 ± 0.4 4.1 4.3 ± 0.5 4.6 ± 0.4

(3.5-5.0) (3.8-4.8) (3.7-4.6) (3.6-4.5) (3.2-5.0) (4.1-5.4)
c 45.8 44.1 ± 6.4 32.5 ± 1.6 30.7 ± 0.8 26.6 ± 1.5 36.5 24.9 ± 0.3 23.4 ± 1.5

(35.8-56.5) (30.3-34.9) (29.9-32.1) (24.5-28.0) (21.2-36.2) (21.4-25.8)
c 1.0 0.9 ± 0.1 1.5 ± 0.2 1.2 ± 0.1 1.6±0.1 1.9 1.9 ± 0.3 1.9 ± 0.1

(0.7-1.2) (1.4-1.8) (1.2-1.3) (1.4-1.7) (1.4-2.4) (1.8-2.1)
DGO 5 6 ± 0.9 6 ± 0.6 10 ± 1.4 8 ± 0.3 8 ± 0.4 10 ± 0.6

(5-8) (5-7) (9-12) (7-8) (7-8) (9-11 )
0 17 25 ± 4.1 26 ± 0.6 37 ± 6.1 30 ± 2.2 30 ± 2.1 36 ± 1.5

(17-31) (23-33) (30.4-42.7) (27-32) (26-33) (32-39)
V 76 75 ± 1.4 66 ± 1.1 65 ± 2.4 66 ± 1.5 65 ± 2.3

(73-76) (65-68) (62-70) (63-68) (61-69)
OVI 23 27 ± 6.1 33 25 ± 2.2 21 ± 1.4

(23-32) (24-27) (20-22)
OV2 7 6 ± 1.8

(4-8)
Post. gen. br. 38 32 ± 7.2

(25-44)
Stylet 26 26 ± 0.9 25 ± 1.4 27 ± 0.6 26 ± 0.9 23 26 ± 1.0 28 ± 0.8

(25-28) (22-26) (27-28) (24-27) (24-28) (26-29)

m 48 50 ± 2.6 54 ± 3.5 54 ± 0.7 52 ± 1.7 53 49 ± 1.6 52 ± 1.2
(46-53) (50-57) (53-54) (49-54) (47-52) (50-53)

Stylet knob hei- 2 2 ± 0.3 2 ± 0.3 3 2 ± 0.4 2 2 ± 0.4 2 ± 0.3
ght

(2-3) (2-3) (2-3) (2-3)
Stylet knob 5 5 ± 0.4 5 ± 0.6 5 ± 0:4 5 ± 0.6 3 5 ± 0.6 5 ± 0.4
widÙl

(4-6) (4-5) (4-5) (4-6) (4-6) (5-6)

Oesophagus 131 128 ± 2.9 133 ± 11.4 110 ± 8.1 126 ± 8.2 133 132 ± 6.2 133 ± 7.1
(114-145) (118-148) (102-118) (117-137) (121-142) (122-143)

Excretory pore 97 93 ± 5.2 90 ± 3.7 103 89 ± 2.5 87 99 ± 4.0 105 ± 3.2
(82-103) (85-94) (85-93) (94-104) (100-109)

Body widÙl 18 21 ± 2.9 19 ± 2.8 21 ± 1.1 21 ± 2.1 19 22 ± 2.4 23 ± 1.4
at midbody (15-26) (15-24) ( 19-22) (17-25) (19-27) (21-25)

Body width 18 16 ± 2.0 17 ± 3.1 20 ± 1.1 18 ± 2.5 15 19 ± 2.8 20 ± 1.6
at excr. pore (14-21) (14-23) (19-21) (16-23) (16-26) (19-24)

Median bulb 10 12 ± 1.2 11±1.l 12 ± 1.5 12 ± 0.9 12 12 ± 1.2 13 ± 0.2
lengÙl (10-14) '(9-12) (10-14) (10-13) (10-14)

Median bulb 8 9 ± 1.6 8 ± 1.0 9 ± 1.2 9 ± 0.5 9 8 ± 0.5 10 ± 0.7
widÙl (8-14) (7 -10) (7-10) (8-10) (7-9) (9-11)

Lip region width 8 7 ± 0.5 6 ± 0.8 8 6 ± 0.9 8 6 ± 0.6 7 ± 0.9
(6-8) (5-8) (4-7) (5-7) (6-8)

Table 2 eontinued nex[ page
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Helicotylenchus spp. frorn South Afn'ca

Table 2. (End).

H. delanus sp. n. H. indicus

Locality* Holotype Paratypes OVS323 TVLl288 TVL1346 TVLl374

Female Females Males Females Females Male Females Females

Lip region height 4 4 ± 0.2 3 ± 0.3 4 ± 0.6 4 ± 0.4 5 4 ± 0.5 4 ± 0.5
(3-5) (3-4) (3-5) (3-5) (4-5) (4-5)

Lateral field 3 4 ± 0.8 5 ± 1.1 5 ± 0.7 5 ± 0.7 5 4 ± 0.3 5 ± 0.7
(3-6) (5-8) (4-6) (4-6) (4-5) (4-6)

Annulus 2 1 ± 0.2 1 ± 0.3
(1-2) (1-2)

TaU 12 13 ± 2.1 18 ± 2.5 15 ± 0.6 19 ± 1.2 21 24 ± 3.1 25 ± 2.0
(9-17) (15-19) (14-16) (18-22) (17-28) (23-28)

Tail diameter 12 14 ± 2.6 Il ± 0.9 12 ± 0.4 12 ± 1.0 Il 12 ± 1.7 13 ± 1.1
(10-20) (10-12) (11-14) (10-16) (12-14)

Spicule 21 ± 1.4 21
(18-23)

Gubernaculum 7 ± 1.0 6
(6-8)

Phasmid** 0-5 post. 7-11 post. 3-7 post. 5-11 post. 4-8 post.
Tai! annuli 6-11 11-15 11-15 14-21 15-17

* See Table 1.
** Position of phasmid: number of annuJi anterior or posterior to anus.

DlAGNOSIS AND RELATIONSHIPS

H. delanus sp. n. is characterized by the posterior
position of the vu1va, reduced posterior genita1
branch, position of phasmid, and tail shape in females
and by body length, position of excretory porè, and
lengths of stylet, spicule, and gubernaculum in males.

H. delanus sp. n. is simijar to H. imermedius (Luc,
1960) Siddiqi & Husain, 1964, H. neoformis (Siddiqi
& Husain, 1964) Fortuner, 1984, and H. valdeclarus
(Orton Williams, 1983) Ebsary, 1991 in having a
reduced posterior genital branch and therefore a pos
terior position of vulva. The new species differs from
H. imermedius in: position of vulva CV = 73-78 vs 78
83.2), length of posterior genital branch (21-33 vs
41-53 !Jm; OV2 = 4-8 vs 10.4-12.1), and number of
lip annuli (five to six vs four) in females and stylet
length (22-26 vs 20-21 Ilm), body length (497-629
vs 348-387 Ilm), b-value (4.8-5.4 vs 3.7-4.6), posi
tion of excretory pore from anterior end (85-94 vs
67-69 Ilm), spicule length (18-23 vs 14.5-15 Ilm),
and gubernaculum length (6-8 vs 4.5-5 Ilm) in males.
H. delanus sp. n. is differentiated from H. neoformis by
position of dorsal gland opening (5-8 vs 9.5 Ilm),
posterior genital branch length (25-44 vs 60 Ilm*),
stylet length (25-28 vs 22-23 Ilm), position of phas
mid (five annuli posterior to opposite anus vs five to

* CalcLÙated from Fig. 2A from Siddiqi and H usain (1964).

Vol. 21, no. 4 - 1998

eight annuli anterior to anus), number of lip annuli
(five to six vs four), and presence vs absence of
males. H. delanus sp. n. can be distinguished from
H. valdeclarus by body length (463-426 vs 380-460
Ilm), c-value (35.8-56.5 vs 19.0-27.1), c'-value (0.7
1.2 vs 1.4-2.3), position ofvulva (V =73-78 vs 67.1
71.8), length of posterior genital branch (25-44 vs
47-51 Ilm**), stylet length (25-28 vs 20-22 Ilm), tail
shape, and presence vs absence of males.

Helicotylenchus brevis (Whitehead, 1958)
Fortuner, 1984

= Rotylenchoides brevis Whitehead, 1958
(Fig. 3)

Rocylenchoides brevis is the type species of the genus
Rocylenchoides Whitehead, 1958 which was syno
nymized with Helicolylenchus by Fortuner (1984). The
species has been reported from Musa paradisiaca L. in
Tanzania (Whitehead, 1958) and indigenous forest
and mango trees in South Africa (Van den Berg,
1976,1993,1996).

MEASUREMENTS

See Table 3A & B.

** Calculated from paratypes.
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Fig. 1. Helicorylenchus delanus sp. n. Female: A: Oesophageat region; C-H: Hlriacions in lait shape; f-K: Poscerior uterine branch.
Male: B: Oesophageal region; L-M: Tait, internai view; N: Tait, external view.
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Fig. 2. Heiicorylenchus delanus sp. n. Female: A: Face view,
lip region; B: Lawral view, lip region; C: Posterior parI of body.
(Scale bar = 1 pm).

Vol. 21, no. 4 - 1998

Heiicotylenchus spp. from South Afn·ca

Fig. 3. Helicorylenchus brevis. Female: A: En face view, lip
regÙJn; B: Lateral view, lip region; C-D: Posten·or parI of body
- H. indicus. Female: E: Face view, lip region; F: LaIerai
view, lip region. (Scale bar: A-E, E-F =1 pm; C-D =2 pm).

DESCRIPTION

Female: Body posture straight CI 4%) or C-shaped
(86%). Lip region rounded, not offset, with four to
six annuli. Labial framework extending posteriorly
over three to four annuli from basal plate. Cephalids
not seen. Anterior face of stylet knobs rounded (3%),
flattened (42%), or indenred (45%). Oesophagus with
12 ± 5.8 (6-21) /lm long ventral overlap. Position of
excretory pore varying from just posterior to median
bulb to opposite middle parr of oesophageal lobes.
Hemizonid seen in only one specimen, two annuli
long, one annulus anrerior to excretory pore. Hemizo
nion not seen. Lateral field with four lines, areolated
opposite oesophageal region. One specimen from the
Tsitsikamma National Park with incompletely areo
lared lateral fields on the tail and rwo specimens from
Berlin Planration, N elspruit, Mpumalanga Province
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Table 3A. Selecœd morphomelric charaaers ofHelicotylenchus brevis from South AfrUa (Ali measuremems in ).lm).

Locality* KP941 KP1544 KP1545 KP1549 KP1553

Females Females Male Females Females Males Female Males

n 4 5 1 9 2 2 1 2
L 491 ± 36.3 462 ± 57.2 621 469 ± 30.1 454 544-552 527 580-615

(443-528) (394-528) (415-503)
a 23.0 ± 3.4 22.4 ± 1.6 25.4 21.3 ± 2.6 19.7-21.8 26.0-28.6 26.2 27.6-31.0

(18.1-25.5) (19.5-23.8) (17.2-25.0)
b 4.2 ± 0.4 4.6 4.0 ± 0.5 5.0

(3.8-4.6) (3.5-4.1)
b' 4.8 ± 1.3 3.7 ± 0.3 4.5 3.8 ± 0.3 5.0 4.1 4.4-4.5

(3.8-6.7) (3.4-4.1 ) (3.3-4.2)
c 53.9 ± 15.0 54.8 ± 14.1 37.6 55.9 ± 8.6 48.6-63.2 32.7-34.4 61.0 29.3-30.6

(38.3-74.2) (38.8-80.1 ) (42.3-66.2)
c 0.7 ± 0.1 0.7 ± 0.1 1.4 0.6±0.1 0.6-0.8 1. 2-1.4 0.7 1.5-1.6

(0.6-0.8) (0.5-0.8) (0.5-0.8)
0 20 25 ± 1.6 26 ± 1.7 26 34 40

(24-27) (23-28)
DGO 6 7 ± 0.7 8 ± 0.6 7 9 12

(7-8) (8-9)
V 88 ± 1.2 86 ± 1.7 89 ± 1.5 87-88 89

(86-89) (84-88) (87-90)
OVI 32 24 30 ± 22.7

(20-39)
OV2 4 ± 1.6 4 ± 0.6 2-3

(3-6) (3-4)
Post. gen. br. 17 ± 5.6 16 ± 2.4 9-13

(13-25) (14-21)
Stylet 30 ± 1.5 28 ± 1.7 27 32 ± 1.0 28 24-25 29 26-27

(28-31) (25-30) (31-34)
m 52 ± 0.6 50 ± 1.6 54 50 ± 1.2 49 52 50 53

(51-52) (49-53) (48-51)
Stylet knob 3 ± 0.4 3 ± 0.3 2 3 ± 0.4 3 2 4 2-3
height (2-3) (3-4) (3-4)

Stylet knob 6 ± 0.8 6 ± 0.7 4 7 ± l.l 6-7 4 6 5
width (5-6) (5-7) (5-8)

Oesophagus 116 ± 6.0 121 ± 5.6 139 123 ± 7.7 129 128 97-141
length (110-122) (115-130) (112-137)

Excretory pore 88 ± 5.7 100± 10.3 85 ± 8.4 100-101 90 93 97-98
(84-92) (86-109) (74-98)

Body width 22 ± 2.0 21'± 3.7 24 22 ± 2.3 21-23 19-21 20 19-22
at midbody (20-25) (17-27) (19-26)

Body width 20 ± 2.0 20 ± 3.1 20 ± 3.6 15-17 18 17 16
at excr. pore ( 19-22) (16-23) (16-28)

Median bulb 12 ± 0.3 13 ± 0.8 Il 15 ± 3.8 11-12 9 14 12
length (11-12) (12-14) (11-21)

Median bulb 9 ± 0.5 10 ± 0.7 8 10 ± 0.8 8 7 9 8
width (8-9) (9-10) (9-11 )

Lip region width 9 ± 0.5 7 9 ± 0.6 9 6 9 7
(9-10) (9-10)

Lip region height 8 4 ± 0.5 4 4 ± 0.4 4 4 4 4
(3-4) (4-5)

Lateral field 4 ± 0.2 4 5 5 ± 0.4 4-5 4 5
(5-6)

End of Table 3A neXI page
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Table 3A. (comi.nued).

Locality* KP941 KP1544 KP1545

Females Females Male Females

Tai! 10 ± 2.0 9 ± 1.9 17 9 ± 1.3
(7-12) (7-12) (6-10)

Tai! diameter 14 ± 0.5 13 ± 1.5 12 13 ± 1.9
(13-14) (12-15) (9-16)

Spicule
Gubernaculum
Phasmid**
Tai! annuli

3 post. to 1 am. 3 post. to 1 am.
4-9 6-7

24
8

2 pOSt. to 2am.
6-7

Helicotylenchus spp. from South Afn'ca

KP1549 KP1553

Females Males Female Males

7-9 16-17 9 19-20

12 12-13 13 13-14

24 22-28
9

1-2 post. 1 am
6-7 6

* See Table 1.
** Position of phasmid: number of annuli amerior or posterior to anus.

with crenated laceraI fields posterior to the vulva. Pos
terior genital branch reduced, 0.7 ± 0.2 (0.3-0.9)
times the corresponding body width. ln sorne speci
mens, spermatheca filled with roundish sperm. Cau
dalid not seen. Tail broadly rounded.

Male: Body posture straight (33%) to C-shaped
(67%). Lip region rounded, with five to six annuli.
Anterior face of stylet knobs rounded CI 8%) or
indented (82%). Excretory pore located from oppo
site middle of isthmus to middle of oesophageallobes.
Hemizonid and hemizonion not seen. Phasmid
located opposite cloaca.

REMARKS

The present specimens were identified as H. brevis
because of position of vulva, presence of a postvulval
sac, and tail shape. The South African specimens cor
respond ta the original description by Whitehead
(1958) and the subsequent description by Van den
Berg (1976). As the species paratypes were not availa
ble, the present specimens were compared with pre
viously identified South African specimens (Van den
Berg, 1976). The present males differ from the origi
nal description in having a longer body (362-621 vs
370-440 !lm).

Helicotylenchus exallus Sher, 1966
(Fig. 4)

This species is widespread and has been reported
from wheat, maize, Bromus sp., and pasture soil in the
USA (Sher, 1966), Solanum spp. in Zaire (Ali et al.,
1974), Cynodon daceylon (L.) Pers. in Pakistan (Maq
bool et al., 1985), various crops in Thailand (Ratana
prapa & Boonduang, 1975), in Poland (Brzeski,
1985), and Solanum australis in New Zealand (Wouts
& Yeates, 1994). In South Africa the species has been
reported from indigenous forests (Van den Berg &
Heyns, 1975; Marais & Buckley, 1993; Van den Berg,
1993, 1996).

VoI.21,no.4-1998

Fig. 4. Helicotylenchus exallus. Female: A: En face view, lip
regwn; B: Lacerai view, lip region; C: Posterior part of body.
Male. D: Lateral field in region of bursa. (Scale bar: A, B, D
=1 /lm; C = 2/lm).

MEASUREMENTS

See Table 4.

DESCRIPTION

Female: Habitus C-shaped (19%), 6-shaped CI 6%),
or spiral (65%). Lip region rounded, with five to
seven annuli. Labial framework well developed,
extending posteriorly over two to four annuli from
basal plate. Cephalids not seen. Anterior face of stylet
knobs flattened (36%) to indented (64%). Oesopha
gus with 19 ± 5.4 (9-28) Ilm long ventral overlap.
Excretory pore located from opposite middle of isth
mus to opposite middle of oesophageal lobes. Hemi-
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Table 3B. Seleaed morphomelric charaaers of Helicotylenchus brevis from SOUlh Africa, olher localùies (Ali measuremenlS in ,um).

KPI563 KPI565 N474 N475 N480 TVLI420

Females Male Females Females Males Females Male Females Male Females Males

n 3 1 2 3 10 3 1 2 1 10 2
L 500 ± 44.9 519 476-528 474 ± 51.2 424 ± 22.9 441 ± 38.7 362 376-440 420 503 ± 49.1 393-430

(455-562) (430-530) (394-477) (417-486) (425-594)
a 23.4 ± 1.0 30.1 21.6-23.6 26.6 ± 1.8 29.4 ± 1.7 19.3 ± 2.4 25.8 22.5-23.8 27.8 21.4 ± 2.0 27.4-30.7

(22.1-24.4) (25.3-27.9) (25.9-32.1) (17.4-22.0) (I 8.0-24.7)
b 4.2 4.4 4.5
b' 4.2 ± 1.3 3.5-3.8 4.0 4.3 ± 0.5 4.2 ± 0.4 4.0 3.8 3.6 3.7 ± 0.2 3.8

(4.0-4.5) (3.7-4.8) (3.9-4.5) (3.5-4.1)
c 54.3 ± 1.3 30.7 55.1-56.5 54.8 ± 5.5 30.4 ± 2.9 45.8 ± 4.6 28.7 43.4-43.631.5 67.7 ± 20.3 30.5-33.3

(53.0-56.1) (48.8-59.7) (26.3-35.6) (41.0-50.1 ) (46.5-107.7)
c' 0.6 ± 0.1 2.0 0.6 0.7 ± 0.1 1.5 ± 0.1 0.7 1.6 0.8 1.4 0.6 ± 0.2 1.3-1.4

(0.6-0.7) (0.7-0.8) (1.3-1.8) (0.3-0.9)
0 23 ± 0.1 27 22 25 ± 3.4 31-38

(23.0-23.1 ) (19-30)
DGO 7 ± 0.2 9 7 8 ± 1.2 7-9

(7-8) (6-10)
V 90 ± 1.3 89-90 88 ± 1.2 87 ± 1.2 83-87 88 ± 1.8

(89-91 ) (87-89) (86-88) (85-91 )
OVI 32 ± 7.5 37 30 34 ± 4.2 24 ± 0.6

(24-39) (31-39) (23-24)
OV2 2 4 3 ± 0.6 4 ± 0.6

(2-3) (3-4)
Post. gen. 9 17 12 ± 3.0 17 ± 3.5
br. (8-14) (13-23)
Stylet 32 ± 0.6 23 32 28 ± 0.5 20 ± 1.0 29 ± 0.6 22 28-29 22 31 ± 1.1 23-25

(31-33) (19-22) (29-30) (30-34)
m 51 ± 0.5 51 49 48 ± 2.1 50 ± 1.8 49 50 ± 1.7 49-52

(51-52) (46-51) (48-51 ) (48-53)
Stylet knob 3 ± 0.3 3 3 ± 0.1 2 ± 0.5 3 ± 0.4 2 2-3 3 ± 0.6 2
height (2-3) (1-3) (2-3) (2-4)

Stylet knob 7 ± 1.4 4 5-7 6 ± 0.5 4 ± 0.7 5 ± 0.6 4 5-6 6 ± 0.5 4
width (5-8) (5-6) (3-5) (5-6) (5-7)

Oesophagus 121 ± 3.5 135-138 115 100 ± 9.8 108 ± 1.0 91 117 118 136 ± 14.2 120
(118-126) (86-115) (107-108) (117-156)

Excretory 89 ± 4.9 88 70 ± 2.1 81 ± 10.9 86-89 74 104 ± 13.1
pore (84-94) (68-72) (73-89) (84-119)

Body width 22 ± l.l 17 20-24 17 ± 2.0 14 ± 1.0 23 ± 1.1 14 15-20 15 24 ± 2.3 14
at midbody (21-23) (15-18) (12-16) (22-24) (17-28)

Body width 22 ± 0.3 18 13 ± 1.7 21 ± 0.1 17-18 14 21 ± 4.1
at excr. pore (22-22) (11-15) (17-28)

Median 12 ± 0.5 10 13 10 ± 0.8 9 ± 0.7 10 ± l.l II 12 II ± 0.5 9
bulb length (12-13) (9-10) (7-10) (9-11 ) (10-12)

Median 10 ± 0.7 7 10-11 8 7 ± 0.7 9 ± 0.5 8 6 13 ± 1.8 7-8
bulb width

(9-10) (6-8) (8-9) (8-13)
Lip region 10 ± 0.4 7 9 8 5 ± 0.3 9 ± 0.3 6 9 7 9 ± 0.6 6-7
width (9-10) (5-6) (8-9) (8-10)

Lip region 4 4 4 4 3 ± 0.4 5 ± 0.2 4 4 3 4 ± 0.6 3
height

(3-4) (3-5)

Lateral field 3 5-7 4 3 ± 0.5 5 3 4 5 ± 0.8
(3-4) (4-6)

End of Table 3B neXl page
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Table 3B. (End).

Helicotylenchus spp. from South Africa

KP1563 KPI565 N474 N475 N480 TVL1420

Females Male Females Females Males Females Male Females Male Females Males

Tai! 9 ± 0.8 17 9 9 ± 1.8 14± 1.2 10 ± 1.1 13 9-10 13 8 ± 0.8 13
(9-10) (8-11 ) (12-16) (8-11 ) (4-12)

Tai! diameter 14 ± 0.6 9 13-16 12 ± 1.8 9 ± 0.5 14 ± 1.5 8 14 9 13 ± 1.3 9-10
(14-15) (12-14) (8-10) (12-15) (12-15)

Spicule 17 16 ± 0.7 16 19 16
(15-18)

Gubernaculum 7
Phasmid* 1 am. 1 post. 1-2 am. 1 am. to 1 1 am. 3 am. ta 1

post. post.
Tai! annuli 5-7 5-7 6-7 7-9 6-8 4-9

* Position of phasmid: number of annuli amerior or posterior ta anus.

zonid two annuli long, from two annuli anterior to
opposite excretory pore. Hemizonion not seen. Sper
matheca rounded, offset, and filled wim sperm. Late
ral field with four lines; the two inner lines fuse
together in a U-, 11- or m-shaped pattern. Postanal
intestinal diverticulum absent. Tail shape variable,
more curved dorsally, and wim or without small pro
jection.

Male: Lip region rounded. Oesophagus with 16 ±
5.4 (9-22) Ilm long ventral overlap, two specimens
from Wilderness National Park with dorsal oesopha
geai overlap. Excretory pore located from opposite
anterior part of ismmus to opposite middle part of
oesophageal lobes. Lateral field not areolated in me
region of the bursa. Phasmids located from half a
body widm anterior to opposite cloaca. Tail with fin
ger-like tip.

REMARKS

The South African specimens were identified as
H. exallus because of me presence of males, hemi
spherical lip region, tail shape, and position of vulva
and phasmids. The present specimens agree wim me
original and subsequent descriptions. The current
specimens were also compared wim para types of
H. regukzris Phillips, 1971 from sclerophyll forest in
Australia and with H. exallus specimens from Sourn
Africa (Van den Berg & Heyns, 1975) and New
Zealand (Wouts & Yeates, 1994).

Helicotylenchus indicus Siddiqi, 1963
(Figs. 3, 5)

This species has been reported from India and
Pakistan (Siddiqi, 1963; Sher, 1966; Fotedar & Kaul,
1985; Lai & Khan, 1993), Thailand (Boonduang &
Pliansinchai, 1980; Mizukubo el al., 1992), Fiji (Van
den Berg & Kirby, 1979), and from grasses, Eucalyp-

Vol. 21, no. 4 - 1998

lUS, and pine plantations in Sourn Africa (Marais,
1993; Marais & Buckley, 1993). A male was fOlmd for
the first time in One of me Mpumalanga populations.
Variation in female tail shape is illustrated.

MEASUREMENTS

See Table 2.

DESCRIPTION

Male: Lip region truncate. Labial framework
extending posteriorly over two annuli from basal
plate. Stylet knobs posteriorly rounded and with flat
tened anterior margins. Hemizonid and hemizonion
not seen. Phasmids located less man One body width
posterior to cloaca. Bursa extending to tip of tail. Tail
with a poiqted finger-like, ventrad curved projection.

REMARKS

The present specimens were identified as H. indicus
because of small body size, post-anal position of phas
mids, and lip shape. The species paratypes were not
available. The current specimens differ from the origi
nal description in c-ratio (21.2-36.2 vs 33-47) and
stylet length (24-29 vs 21-23 Ilm). They also differ
from specimens previously reported from South
Africa (Marais, 1993) in stylet lengm (24-29 vs 24.3
26.9 Ilm) and position of phasmids (two to eleven vs
two to seven annuli posterior ta anus). The current
specimens have an exceptionally large median bulb
valve 5 ± 0.3 (5-6) Ilm, similar to specimens from
Loteni Nature Reserve and Badplaas (Marais, 1993).

Helicotylenchus martini Sher, 1966
=H. krugeriVan den Berg & Heyns, 1975 n. syn.

(Fig. 6)

This species has been reported only from Africa,
associated with tea in Zimbabwe (Sher, 1966), Sola
num sp. and tobacco in Zaïre (Ali el al., 1974), and
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Table 4. Seleeœd morphomelru eharaeœrs of Helicorylenchus exallus from South Afrua (Ali measuremenlS in pm).

Localiry* KP982 KP985 KP1171 KPl184 KP1350 KP1413 KP1520

Females Male FemaleMale Females Male Females Females Males Females Males Females Males

n 5 1 1 1 9 3 4 4 3 10 4 2 2
L 637 ± 582 647 592 ù33 ± 550 ± 587 ± 636 ± 605 ± 577 ± 573 ± 632- 550-

63.6 43.7 13.2 58.7 30.8 47.3 52.6 23.2 663 554
(527- (566- (535- (531- (605- (568- (491- (565-
692) 698) 558) 660) 673) 658) 633) 621)

a 24.9 ± 33.1 26.9 28.4 26.6 ± 25 ± 0.5 25.1 ± 22.4 ± 26.9 ± 23.1 ± 28.2 ± 23.4- 26.4-
2.3 2.6 2.3 2.7 1.0 2.5 3.2 26.0 27.5

(21.4- (24.0- (24.6- (21.9- (19.2- (25.7- (20.5- (24.9-
27.9) 32.3) 25.7) 26.9) 25.8) 27.5) 28.3) 32.6)

b 4.3 5.2 ± 0.3 5.1 4.8 5.0 5.0 4.5
(5.0-5.4)

b' 4.4 ± 0.4 4.2 4.4 4.7 4.4 ± 0.3 4.3 ± 4.0 ± 4.5 ± 0.44.7 ±0.1 4.4 ± 0.4 4.8 4.3-4.4 4.0-4.1
0.1 0.1

(3.9-5.1) (3.9-4.7) (4.2- (3.9- (4.2-4.8)(4.7-4.8) (4.0-5.0)
4.5) 4.1)

c 50.9 ± 34.4 50.6 30.5 55.6 ± 35.8 ± 37.8 ± 41.4 ± 35 ± 4.5 42.6 ± 6. 30.1 ± 63.2- 22.5-
10.8 9.0 2.6 2.9 5.4 2.6 41.9 25.7

(35.6- (49.1- (32.5- (34.6- (34.8- (31.7- (35.9- (27.2-
61.1) 72.2) 38.9) 41.6) 47.8) 4.01) 56.5) 34.2)

c 0.8±0.1 1.3 0.7 1.5 0.8 ± 0.1 1.4 1.0 ± 1.0 ± 0.11.4 ± 0.30.9 ± 0.11.6 ± 0.2 1.0-1.1 1.6-1.8
0.1

(0.7- \.0) (0.6-0.9) (0.9- (0.9-1.2) (1.1-1.8) (0.8-1.1) (1.4-1.9)
1.2)

0 38 ± 2.4 37 44 ± 40 ± 50 ± 34 ± 37 38 ± 41 33-34 41
5.9 3.5 1.0 1.3 5.2

(36-40) (35- (36- (49- (32- (33-
51) 45) 51) 35) 41)

DGO 11 ± 1.8 9 11± 9± 12 ± 9± 9 10 ± 10 9-10 10
1.3 1.0 0.8 0.5 0.9

(10-12) (9-13) (9-11 ) (12-13) (9-10) (9-12)
V 66 ± 1.8 65 66 ± 64 ± 63 ± 65 ± 64-65

1.6 1.3 1.3 0.9
(64-69) (63- (62- (62- (64-

68) 65) 64) 67)
OV1 17 25 25 ± 1.0 28 26

(24-27)
OV2 16 ± 0.4 20 ± 1.0 26 24

(16-17) (19-21)
Srylet 29 ± 2.3 24 30 25 26 ± 23 ± 25 ± 28 ± 25 ± 26 ± 23 ± 28-30 24

\.0 0.8 1.3 1.3 0.6 1.9 1.4
(26-31) (24- (22- (23- (26- (24- (23- (21-

27) 24) 26) 29) 25) 28) 24)

m 46 ± 2.5 54 50 46 ± 50 ± 47 ± 49 ± 50 ± 49 ± 50 49 48-52
1.5 3.6 4.1 2.5 3.6 1.9

(44-47) (44- (47- (42- (46- (48- (45-
48) 55) 52) 51) 53) 51 )

Srylet knob 3 ± 0.6 2 3 2 2 ± 2± 3 ± 2 ± 2± 3± 2± 3 2
height (2-3) 0.4 0.3 0.5 0.3 0.5 0.4 0.2

(2-3) (2-3) (2-3) (1-3) (2-4) (1.8-
2.2)

eontinued neXI page

338 Fundam. appl. NemalOl.



Helicorylenchus spp. Jrom South AJrica

Table 4. (cominued).

Localiry* KP982 KP985 KPI171 KPIl84 KPI350 KPI413 KPI520

Females Male FemaleMale Females Male Females Females Males Females Males Females Males

Srylet knob 5 ± 4 6 5 5 ± 5 ± 5 ± 5 ± 4± 6 ± 4.3 ± 5 4
width 0.3 0,5 0.5 0.3 1.3 0.4 0.7) D.3

(4-5) (4-5) (4-5) (3-6) (4-7 (4-5)
Oesophagus 148 ± 138 148 127 146 ± 131 ± 144 ± 140 ± 132 ± 131 ± 129 144- 133-

19.4 12.2 9.2 4.5 5.0 8.6 14.4 153 139
(120- (129- (120- (139- (136- (126- (118-
170) 160) 141) 148) 144) 139) 156)

Excrerory 100 ± 104 109 93 III ± 99 ± 4.695 ± 5.3 107 ± 99 ± 9.4 109 ± 107 ± 109- 91-95
pore 13.2 10.4 5.7 11.1 4.5 115

(81-Il1) (98- (94- (90- (101- (93- (97- (103-
128) 104) 100) 112) 110) 136) Ill)

Body width 26 ± 3.5 18 24 21 24 ± 20 ± 24 ± 29 ± 23 ± 25 ± 21 ± 26-27 20-21
at midbody 2.3 2.2 4.2 4.7 1.3 3.0 1.6

(21- (20- (17- (20- (24- (21- (22- (19-
31) 27) 23) 28) 35) 24) 31) 23)

Body width 20 ± 16 19 18 17 ± 15 ± 21 ± 18 ± 16 ± 20 ± 17 21 17
al excr. pore 3.4 1.3 1.5 2.8 2.3 0.5 1.2

(17-23) (15-19) (14-19) (18-23) (16-21) (18-21)
Median bulb 12 ± 10 12 12 12 ± 10 ± 12 ± 12 ± II ± 12 ± 10 12 10
length 1.2) 1.3 0.2 1.2 0.2 0.7 0.7

(10-13 (10-14) (11- (Il- (10- (11-
14) 12) II) 13)

Median bulb 9 ± 1.2 5 9 7 9± 6± 10 ± 10 ± 8± 9± 7 9 8
width 0.7 0.2 1.4 1.6 0.7 1.3

(8-11) (6-8) (8-11 ) (8-11 ) (7-9) (8-12)

Lip region 8 ± 0.7 5 8 8 7 ± 6± 6± 8 ± 7± 7 ± 7± 8 7
width 0.7 0.1 0.8 0.8 0.7 0.5 0.4

(7-9) (6-8) (5-6) (6-7) (8-9) (7-8) (7-8) (7-8)
Lip region 4 ± 0.4 3 4 3 4± 3 4± 4± 4± 4± 4± 4 4
height 0.4 0.8 0.4 0.4 0.9 .3

(4-5) (3-4) (3-4) (4-5) (3-4)
Tail 13 ± 3.1 17 12 19 II ± 15 ± 16 ± 15 ± 17 ± 14 ± 20 ± 15-18 22-24

1.6 0.9 1.4 1.0 1.1 1.4 1.9
(11-18) (9- (14- (15- (14- (16- (Il- (17-

14) 16) 18) 16) 19) 16) 22)
Tail diameter 16 ± 13 17 13 15 ± II ± 15 ± 15 ± 12 ± 15 ± 12 ± 15-16 12-15

2.0 1.7 0.9 1.4 1.4 1. l.l 1.0
(14-19) (12- (10- (13- (15- (12- (13- (11-

17) 12) 16) 18) 15) 16) 13)
Spicule 24 24 22 ± 0.7 24 ± 2.3 22 ± 1.6 22-23

(21-22) (22-25) ( 19-24)
Gubernacu- 8 9 ± 2.0 8 8
lum (8-10)

Phasmid** 3-10 am. - 3 ant. 1-8 ant. 7-8 am. 4-5 ant. 8 am. to 4 am.
3 post.

Tai! annuli 7-11 10 6-11 7-9 8-10 6-12 8-9
* See Table 1. cominued next page
** Position of phasmid: number of annuli amerior or posterior ro anus.
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Table 4. (cominued).

KPI533 KPI537 KPI545 KPI549 KPI567 TVL702 TVLl277 TVLl428

Females Males Females Females Females Female Females Male Females Males Females Males

n 5 4 3 3 2 1 13 1 II 10 5 4
L 581 ± 525 ± 611 ± 596 ± 563-650 662 647 ± 525 668 ± 594 ± 528 ± 478 ±

39.8 49.0 35.3 32.8 39.8 60.7 42.0 36.9 36.9
(540- (475- (571-639)(573-619) (574- (566- (494- (482- (438-
651) 605) 711) 761) 652) 574) 530)

a 22.3 ± 26.0 ± 22.1 ± 18.7 ± 0.6 19.7- 36.1 25.5 ± 34.9 24.6 ± 28.3 ± 24.9 ± 27.9 ±
0.5 2.4 2.7 24.8 2.7 3.1 3.0 1.9 4.6

(21.6- (24.4- (19.0- (18.3- (22.6- (20.6- (22.7- (22.7- (22.7-
22.8) 30.2) 24.0) 19.1) 30.2) 32.4) 33.5) 26.8) 33.6)

b 5.6 4.4 4.5 5.4 5.7 ± 0.5 - 5.0 ± 0.4 4.2
(4.9-6.4) (4.5-5.7)

b' 4.7 ± 0.1 4.3 ± 4.2 ± 0.2 4.1-4.4 4.6 4.9 ± 0.6 - 4.5 ± 0.5 4.4 ± 3.8 4.0 ±
0.2 0.4 0.2

(4.6-4.8) (4.2- (4.0-4.3) (3.8-6.2) (3.7-5.2) (3.8- (3.8-
4.6) 4.8) 4.1)

c 38.3 ± 29.7 ± 47.6 ± 43.3 ± 6.3 34.0- 41.9 39.5 ± 28.6 35.6 ± 28.5 ± 36.2 ± 27.6 ±
3.9 4.6 6.9 56.5 5.6 5.6 3.7 6.1 1.8

(33.3- (23.4- (39.7- (38.9- (28.9- (28.2- (21.7- (31.6- (25.3-
43.3) 35.7) 52.3) 47.8) 50.6) 46.4) 35.3) 46.5) 29.5)

c 1.0 ± 0.1 1.4 ± 0.8 ± 0.2 0.7 0.8-1.0 0.8 1.2±0.1 1.8 1.2±0.1 1.7± 1.1 ± 0.1 1.7 ±
0.2 0.2 0.1

(0.8-1.1) (1.2- (0.6-1.0) (1.0-1.3) (0.9-1.4) (1.3- (0.9-1.2) (1.7-
1.7) 2.2) 1.8)

0 33 ± 4.9 47 38 ± 3.1 37-41 39 33 ± 2.1 38 48 45 ± 4.0
(25-38) (35-41 ) (30-35) (42-48)

DGO 9 ± 0.8 II II ± 0.5 12 II 10 ± 0.7 9 13 10 ± 0.5
(8-10) (10-12) (9-11) (9-10)

V 65 ± 1.6 64 ± 0.6 64 ± 65-67 62 62 ± 1.7 - 64 ± 65 ± 1.9
4.0 1.3

(63-67) (64-65) (61-67) (60-66) (62-67) (63-68)
OVI 20 ± 1.8 25 20 27 ± 3.5 - 22 ± 2.4

( 19-22) (21-30) ( 19-27)
OV2 25 20 ± 1.8

(18-23)
Stylet 27 ± 24 ± 29 ± 32 ± 28-31 29 25 ± 21 30 ± 24 ± 26 ± 22 ±

1.7 0.6 0.5 1.0 1.3 1.2 1.2 1.8 0.7
(25- (23- (29- (31- (22- (27- (21- (24- (21-
30) 25) 30) 32) 27) 31) 25) 28) 23)

m 49 ± 53 49 ± 50 ± 47- 49 47 ± 48 50 ± 51 ± 50 52 ±
2.2 1.7 1.6 51 1.4 0.9 1.8 1.1

(47-52) (48-51) (49- (44- (48- (48- (51-
51) 48) 52) 53) 53)

Stylet knob 2± 2± 3± 3± 2-3 3 2 ± 2 2 ± 2 ± 2 2±
height 0.1 0.2 0.4 0.5 0.4 0.3 0.2 0.2

(2-3) (2-3) (2-3) (2-3) (2-3)

Stylet knob 5± 4± 5± 6 5-6 7 5 ± 3 6± 4± 5 ± 5±
width 0.5 0.4 0.2 0.6 0.4 0.4 0.4 0.3

(4-6) (4-5) (3-5) (5-6) (3-5) (5-6) (4-5)

Oesophagus 124 ± 115 ± 147 ± 137-148 144 133 ± 149 ± 137 ± 137 121 ±
length 8.2 6.8 13.9 14.0 8.8 6.3 9.8

(116- (110- (132- (104- (137- (129- (114-
137) 125) 157) 153) 162) 148) 128)

End of Table 4 nex[ page
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Table 4. (End).

KPI533 KPI537 KPI545 KPI549 KPI567 TVL702 TVLI277 TVLI428

Females Males Females Females Females Female Females Male Females Males Females Males

Excretory 88 ± 81 ± 102 ± 91 ± 109 113 lOI ± 85 110 ± 99 ± 95 ± 87 ±
pore 11.2 3.9 6.1 10.2 7.2 8.6 7.3 5.8 3.6

(73- (76- (97- (83- (89- (95- (85- (89- (83-
103) 85) 109) 98) 112) 123) 108) 100) 90)

Bodywidth at 26 ± 20 ± 28 ± 32 ± 23-33 27 ± 28 ± 21 ± 21 ± 17 ±
midbody 2.0 2.8 4.3 0.8 5.3 3.7 2.1 3.2 2.5

(24- (17- (24- (31- (22- (20- (17- (18- (15-
30) 25) 33) 32) 42) 34) 24) 25) 20)

Body width at 20 ± 16 ± 18 ± 23 ± 19 18 19 ± 21 ± 17 ± 15 ± 14 ±
excr. pore LI 0.9 2.0 1.3 1.5 2.3 LI 0.3 0.2

(19- (15- (16- (22- (17 -22) (17-25) (15-19) (15-16)
22) 17) 20) 23)

Median bulb 12 ± 12 ± 12 ± 12 ± 11-13 13 12 ± 13 ± 12 ± II ± 11±
length 0.8 1.0 0.5 1.0 1.4 0.7 0.6 0.6 1.1

(11- (10- (12- (12- (10- (12- (11- (11- (10-
13) 12) 13) 13) 16) 15) 13) 12) 12)

Median bulb 8± 8± 9± 10 ± 8-9 9 10 ± 9 ± 8± 8± 8±
width 0.7 0.3 0.5 1.5 1.0 0.9 0.9 0.4 0.5

(7-9) (7-8) (8-9) (9-11) (8-12) (8-11 ) (6-9) (8-9) (7-8)
Lip region 7 ± 7 ± 7± 8± 8-9 8 6± 7 ± 6± 7± 7±
width 0.5 0.5 0.4 0.5 0.4 0.5 0.3 0.6 0.5

(7-8) (7-8) (7-8) (8-9) (5-6) (7-8) (6-7) (6-8) (7-8)
Lip region 4± 4 ± 0.3 4 5 ± 5 4 3± 4± 4± 4± 3±
height 0.5 0.5 0.5 0.3 0.6 0.3 0.1

(3-4) (4-5) (2-4) (3-5) (3-5) (3-4)
Ta il 15 ± 20 ± 13± 14 ± 12-17 16 17 ± 18 19 ± 21 ± 15 ± 17 ±

2.3 2.2 1.5 1.3 2.4 2.8 2.3 2.8 1.7
(13- (18- (12- ( 13- (13- (16- (17- (10- (15-
19) 22) 14) 15) 21 ) 24) 24) 18) 19)

Tail diameter 18 ± 19 ± 15-22 19 14 ± 13 23 ± Il ± 15 ± 11±
2.5 0.6 1.7 5.2 1.6 2.1 0.8

(15-20) ( 19-20) (12-18) (14- (10- (12- (10-
28) 13) 17) 12)

Spicule 23 ± 0.3 22 23 ± 19 ± 2.3
(22-23) l.l (17-22)

(21-25)
Gubernacu- 6 9 ±
lum 1.0

(7-10)
Phasmid 2-4 am. 3-5 am. 3-4 am. 4 am. 5 ant. 4 am. ta 3 am. ta 5 am. ta

3 post. 2 post. 2 post.
Tail annuli 8-11 7-11 7 7 8 12-17 8-16 10-13

various hosts in South Afriea (Van den Berg & Heyns,
1975; Van den Berg, 1978; Marais, 1993; Marais &
Buekley, 1993).

MEASUREMENTS

See Table 5.

Vol. 21, no. 4 - 1998

DESCRIPTION

Female: Body posture open C-shape (6%) to spiral
(94%). Lip region high, truneate, not offset, without
annuli. Labial dise eonspieuous in lateral view. Outer
margins of labial framework extending posteriorly over
two ta four annuli from me basal plate. Stylet knobs
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Fig. 5. Helicotylenchus indicus. Male: A: Oesophageal region; B: Tail, external view; C: Tail, internai view; D-G: Variations in tail
shape - Helicotylenchus vanabilis. Female: H: Oesophageal region; L-Q: UIriations in tail shape. Male. 1: Tail, internai view; J: Tail,
external view; K: Oesophageal region.
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Fig. 6. Helicorylenchus martini. Female: A-/: Varialion in lip region; J-O: Variations on lail shape.

posteriorly rounded, anteriorly indented (31 %), flat
tened (65%), or rounded (4%). Median bulb ovare.
Overlap of oesophageal lobe 18 ± 11.2 (7-48) J..tm
long; overlap dorsal in some specimens. Excretary
pore located from opposite posterior part of isthmus
ta opposite middle of oesophageal lobe. Hemizonid
one and a half to two annuli long, located from
opposite to three annuli anterior to excretory pore.
Hemizonion one annulus long, located from seven
to ten annuli posterior to hemizonid. Lateral field

with four lines, areolated opposite oesophageal
region, in one population incompletely areolated
on rest of body, the two inner lines fuse together in
a J..t- or u-shaped pattern. Spermatheca distinct, in
sorne specimens filled with sperm. Epiptygmata
folded into vagina. Intestine not overlapping rectum.
Caudalid not seen. Lateral canals seen in some speci
mens. Tail rounded without ventral projection. Tail tip
annulation variable from absent to tail tip partially
annulated.
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Table 5. Se/ecœd morphometric characleTS of Helicotylenchus martini from South Africa (Ali measurements in pm).

Locality* KP739 KPI132 KPI189 KPI270 KPI343 KPI505 N624

Females Females Females Male Females Male Female Females

n 3 2 3 1 6 1 1 6
L 657 ± 50.9 749-771 657 ± 50.9 542 616 ± 30.7 631 608 636 ± 83.9

(624-710) (623-715) (583-669) (563-787)
a 28.6 ± 0.8 27.1-27.8 26.4 ± 2.4 27.0 26.4 ± 4.7 28.4 23.8 28.5 ± 2.5

(27.6-29.6) (24.7-29.2) (21.2-35.1) (25.0-30.2)
b 6.4 5.8 4.8
b' 5.3 ± 0.3 5.5-5.6 4.9 ± 0.4 4.9 ± 0.2 4.8 4.3 4.7 ± 0.5

(5.0-5.6) (4.5-5.2) (4.6-5.3) (4.0-5.1)
c 22.8 ± 2.5 21.9-25.1 26.5 ± 3.8 28.5 22.6 ± 1.3 22.8 27.3 24.8 ± 2.1

(20.1-26.2) (22.7-30.3) (21.2-25.0) (21.8-27.9)
c' 2.0 ± 0.3 1.7-2.0 1.8 ± 0.3 2.5 2.2 ± 0.2 2.3 1.7 1.8 ± 0.2

(1. 7-2.3) (1.5-2.1) ( 1.9-2.4) (1.5-2.1)
0 47 42-44 32 ± 2.3 40 ± 8.1 42

(31-35) (31-52)
DGO 10 12 9 ± 0.6 9±1.4 II

(8-9) (7-II)
V 50 ± 3.9 56-57 59 ± 0.5 57 ± 1.8 58 57 ± 1.8

(45-55) (58-59) (54-60) (54-59)
OVI 30 20
OV2 23 19 21
Stylet 22 ± 0.5 27-29 27 ± 1.3 19 24 ± 0.8 22 28 27 ± 1.6

(21-22) (26-29) (23-25) (25-29)
m 49 ± 1.0 49-50 47 ± 0.3 51 ± 1.8 48 44 ± 3.6

(48-50) (49-53) (40-47)
Stylet knob height 2 ± 0.3 2-3 2 2 ± 0.2 3 3 ± 0.4
Stylet knob width 4 ± 0.5 5 5 ± 0.4 4 ± 0.4 6 6 ± 0.5

(3-4) (4-5) (5-6)
Oesophagus 136 ± 27.7 133-140 134 ± 3.9 129 ± 7.8 131 141 144 ± 9.0

(111-166) (130-138) (122-144) (133-154)
Excretory pore 102 ± 2.3 113 114 ± 6.5 90 97 ± 7.6 101 105 105 ± 10.4

(99-105) (107-120) (91-112) (98-117)
Body width 24 ± 1.6 27-28 25 ± 0.4 20 25 ± 2.2 21 26 23 ± 5.0
at midbody (21.8-25.7) (23-29) (19-31)
Body width 19 ± 0.4 21 18 ± 1.6 15 19 ± 0.9 18 17 18 ± 1.3
at excr. pore (19-20) (17 -20) (17-19) (16-19)
Median bulb 12 ± 1.0 11-13 12 ± 0.9 Il ± 0.3 11 13 12 ± 1.2
length (11-13) (11-12) (11-12) (11-13)
Median bulb width 10 ± 0.7 7-11 8 ± 0.7 9 ± 0.6 6 8 10 ± 0.7

(9-10) (7-9) (8-9) (9-11 )
Lip region width 8±09 6-8 7 ± 0.2 7 ± 0.4 7 7 7 ± l.l

(7-9) (7-8) (5-8)
Lip region height 5 ± 0.2 5-6 4 ± 0.4 4 ± 0.4 5 4 4 ± 0.3

(3-4) (4-5)
Tail 30 ± 1.9 30-35 24 ± 3.3 29 27 ± 2.4 28 22 26 ± 1.2

(27-31) (21-27) (23-31) (26-18)
Tail diameter 16 ± 1.7 17 13 ± 0.7 12 13 ± 0.9 12 2314 ± 1.1

(14-17) (12-14) (12-24) (13-16)
Spicule 21 22
GubernacuJum
Phasmid** 7-9 6-8 9-10 5-9 8 6-9

Tail annuli 16-19 16-18 14-18 11-15 11-15

* See Table 1. continued next page
** Position of phasmid: number of aru1U1i posterior to anus.
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Table 5. (cominued).

Localiry* TVL1255TVLI284TVL1314 TVL1349 TVL1353 TVL1364 TVL136 TVL137 TVL1405
8 0

Females Females Females Females Females Females Male Females Females Females Males

n 2 2 2 5 8 2 1 2 2 24 9
L 628-663 559-664 712-739 528 ± 40.7668 ± 29.3 475-499 480 622-697 622-695 522 ± 37.3 540 ± 23.2

(475-570) (518-604) (451-596) (502-567)
a 26.8-28.018.7-27.330.2-33.525.1 ± 5.2 27.3 a 2.4 22.8-24.0 25.1 19.8- 21.2- 25.6 ± 3.6 35.5 ± 3.4

(20.0-33.0) (22.7-29.6) 24.5 23.1 (19.8-37.4) (28.8-42.3)
b 5.2 5.8 ± 0.3 5.4 ± 0.4 5.2 ± 0.4

(5.3-6.0) . (4.7-5.7) (4.7-5.8)
b' 4.2 4.2-5.0 5.1-5.5 4.9 ± 0.7 4.9 ± 0.2 4.3 4.4-4.5 4.6 ± 0.3 4.7 ± 0.2

(4.2-5.7) (4.6-5.2) (4.1-5.1) (4.5-5.1)
c 25.7-27.5 24.3-25.3 22.5-24.1 23.2 ± 2.7 22.3 ± 3.6 20.0 24.7 21.1- 23.7- 24.8 ± 2.2 28.6 ± 2.4

(19.3-26.8) (17-29) 24.6 23.4 (21.0-29.1) (25.7-34.2)
c' 1.8 1.8-1.9 2.5-3.0 2.1 ± 0.3 2.3 ± 0.4 2.1 2.1 1.6-2.0 2.0 1.9 ± 0.2 1.7 ± 0.2

( 1.8-2.5) (1.6-2.9) (1.3-2.3 ) (1.4-2.1)
0 40 37-45 37 ± 4.4 30 ± 3.7 29-36 40-48 41 33 ± 4.1 54 ± 2.1

(34-42) (25-37) (27-44) (52-57)
DGO Il 10-13 8 ± 1.0 7 ± 0.9 6-8 11-13 11 8 ± 0.9 10 ± 0.6

(8-10) (6-9) (6-11) (9-11)
V 58 56-59 55-58 55 ± 1.6 55 ± 2.1 55 54-57 56 57 ± 2.2

(53-57) (53-58) (55-60)
OVI 28 26 ± 3.1

(23-30)
OV2 20
Srylet 26 27-28 27-28 23 ± 0.8 24 ± 0.8 22 18 26-28 27 24 ± 1.0 19 ± 1.2

(22-24) (23-25) (21-26) (17-20)
m 48-52 46-47 46-47 47 ± 2.8 48 ± 1.1 50 43-46 49 48 ± 2.2 52

(45-49) (46-49) (43-52)
Srylet knob 2-3 2-3 2-3 2 ± 0.4 2 ± 0.3 1-2 2-3 2 2 ± 0.2 2 ± 0.3
height (2-3) (2-3) (1-2)
Srylet knob 5 5 6 4 ± 0.8 5 ± 0.5 4 2 5 6 4 ± 0.6 3 ± 0.2
width (4-6) (4-6) (4-6)
Oesopha- 151-157 132-133 134-140 109 ± 6.5 114 ± 6.7 112 137-152 113 ± 5.1 105 ± 20.2
gus length (99-114) (105-124) (102-124) (73-127)
Excretory 103-11 103 101-113 88 ± 7.7 91 ± 4.8 77-83 85 110 107-129 88 ± 4.1 94 ± 1.4
pore (77-97) (82-95) (81-93) (93-96)
Bodywidth 22-25 24-30 22-24 22 ± 3.8 20 ± 2.5 21 19 25-35 29-30 21 ± 2.6 16 ± 2.6
at midbody (17-26) (17-25) (18-27) (13-22)
Bodywidth 22 17-18 16-20 17 ± 3.1 15 ± 1.0 14-17 13 21 19-24 15 ± 1.5 12 ± 1.3
at excr. (14-22) (14-17) (13-19) (11-14)
pore
Median 13-14 14-15 11-13 Il Il ± 1.8 9-10 12 Il 10 ± 1.0 Il ± 0.5
bulb length (9-14) (9-12) ( 10-11)
Median 9-10 7-8 9-11 9 8 ± 1.2 6-8 10 7-8 8 ± 1.2 5 ± 0.7
bulb width (7 -10) (6-10) (4-6)
Lip region 6 7 6-7 6 ± 0.9 7 ± 0.5 6 6 6-8 7 8 ± 1.2 6 ± 0.4
width (5-7) (6-8) (6-10) (6-7)
Lip region 4 4 4 4 ± 0.2 4 ± 0.7 4 4 4-5 4 4 ± 0.3 5 ± 0.5
height (4-6) (3-4) (4-6)

End of Table 5 neXI page
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Table 5. (End).

Locality* TVL TVL TVL TVL TVL TVL1364 TVL136 TVL137 TVLl405
1255 1284 1314 1349 1353 8 0

Females Females Females Females Females Females Male Females Females Females Males

TaU 23-26 22-27 30-33 23 ± 3.8 26 ± 3.8 25 19 25-33 26-30 21 ± 2.2 19±1.3
(20-30) (23-34) (18-26) (17-21)

Tail diamerer 12-14 11-12 11±1.4 12 ± 1.5 12 10 15-16 12-15 12 ± 1.5 12 ± 1.3
(9-13) (9-14) (9-16) (11-17)

Spicule 21 21 ± 1.3
(20-23)

Gubernaeulum 7
Phasmid 4-6 8 10-11 7-9 5-9 6 7-8 9-10 6-9
Tail annuli 14-16 17 16-18 13-16 14-20 13-15 15-18 16-17 9-16

Male: Labial framework extending posteriorly over
twO annuli from basal plate. Stylet knobs posteriorly
rounded and anteriorly flattened. Excretory pore
located from opposite anterior part to opposite middle
pan of the oesophageal lobe. Hemizonid two to three
annuli long and located from opposite to two annuli
anterior to excretory pore. Hemizonion not seen.
Phasmids located more than one body width poste rior
to cloaca. Bursa extending to tip of tail. Tail with a
pointed finger-like, ventrad curved projection.

REMARKS

The current specimens were identified as H. marcini
because of truncate lip region, absence of lip annuli,
long tail, and conspicuous phasmids near centre of
tail. These specimens agree with the original and sub
sequent descriptions of specimens from South Africa
(Van den Berg & Heyns, 1975; Van den Berg, 1976;
Marais, 1993).

H. krugeri Van den Berg & Heyns, 1975 was differ
entiated from H. martini in the original description by
the following characters: head with a more prominent
labial disc, spear knobs mostly flattened anteriorly,
sides of lip region more bulging, opposite outer mar
gins of labial framework. In H. martini the non
annulated section of the tail stretches around the tip
of the tail whereas it is located on the ventro-poste
rior side of the tail in H. krugeri. Males are absent in
H. krugeri.

After examination of ail previously identified
H. martini and H. krugeri populations from South
Africa (Van den Berg & Heyns, 1975; Van den Berg,
1976; Marais, 1993; Marais & Buckley, 1993; Kley
nhans et al., 1996; Marais & Swan, 1996; Marais &
Van den Berg, 1996) and of the type material of
H. krugeri, it was concluded that the characteristics
used to distinguish between these two species are

346

Fig. 7. Helicotylenchus paracanalis. Female: A: En face view,
lip region; B: Laierai view, lip region; C-E: Poscerior region of
body. (Scale bar: A, B = 1 pm,. C-E =3 pm).

highly variable, making it extremely diffieult tO diffe
rentiate these two speeies. SEM mierographs of both
species showed the labial dise ta be equally promi
nent. The lip margins are similar in shape. Stylet knob

Fundam. appl. NemalOl.
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Fig. 8. Helicorylenchus vulgaris. Female: A: Oesophageal regionj B: Lip reglOnj C-E: Variation in cail shape - Helicorylenchus
paracanalis. Female: F: Oesophageal reg-ionj J-M: Variacion in cail shape. Male: G: Tail, internai viewj H: Tail, external view.
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Table 6. Seleaed morphometric charaaers of Helicotylenchus paracanalis, H. variabilis, and H. vulgaris from South Airica (Ali
measurements in pm).

H. paracanalis H. variabilis H. vulgaris

Locality* TVLI420 TVLI404 KPI243 KPI293 KPI289 TVLI483

Females Males Females Males Females Females Females FemaJes

n 23 26 14 2 9 5 6 3
L 826 ± 70.8 739 ± 43.6 571 ± 34.3 527-530 743 ± 41.9 783 ± 64.7 681 ± 58.3 783 ± 18.4

(668-998) (668-840) (497-619) (697-813) (707-861 ) (609-751) (771-804)
a 24.8 ± 2.4 29.7 ± 2.9 24.2 ± 2.8 30.4-33.6 24.8 ± 2.3 27.7 ± 3.0 26.3 ± 3.7 25.8 ± 3.5

(21.1-29.9) (25.0-35.3) (20.4-29.6) (20.4-28.4) (25.1-31.4) (22.4-31.4) (21.9-28.7)
b 5.3 ± 0.9 5.8 ± 0.6 5.3 ** 5.7 ± 2.3 4.9 ± 0.5 5.1 ± 0.1

(4.6-7.3) (5.3-6.7) (5.6-5.9 (4.5-5.2) (5.0-5.2)
b' 4.6 ± 0.4 5.1 ± 0.4 4.6 ± 0.5 4.3 5.1 ± 0.5 4.9 ± 0.2 4.6 ± 0.5 4.7 ± 0.1

(3.8-5.5) (4.5-5.9) (3.8-5.6) (4.3-5.9) (4.5-5.1) (4.2-5.3) (4.6-4.7)
c 54.8 ± 10.1 37.0 ± 4.9 43.2 ± 6.6 30.9-28.2 63.0 ± 15.0 66.3 ± 5.8 64.1 ± 13.7 75.0 ± 13.1

(40.0-88.2) (27.6-52.5) (35.5-56.6) (54.2-82.2) (60.1-72.5) (47.6-82.5) (63.9-89.4)
c' 0.8 ± 0.1 1.5 ± 0.2 0.9 ± 0.1 1.8 0.7 ± 0.1 0.8 ± 0.1 0.7 ± 0.1 0.6 ± 0.1

(0.5-1.0) ( 1.0-1.8) (0.6-1.1 ) (0.6-0.9) (0.7-0.9) (0.6-0.9) (0.5-0.7
0 28 ± 2.5 30 ± 3.2 48 ± 4.2 49 45 ± 3.4 43 ± 2.. 7 44 ± 2.5 48 ± 3.0

(25-33) (25-38) (42-54) (39-48) (39-45) (39-46) (45-50)
DGO 10 ± 0.9 9 ± 0.9 13 ± 1.3 11 14 ± 1.0 13 ± 0.9 13 ± 0.6 14 ± 0.9

(9-13) (8-12) (10-15) (12-15) (12-14) (12-13) (13-15)
V 63 ± 1.8 64 ± 1.9 65 ± 1.1 64 ± 2.1 66 ± 1.1 63 ± 0.6

(60-67) (60-66) (63-66) (62-67) (64-67) (63-64)
OVI 18 ± 4.1 29 ± 10.4 24 39

(15-27) (21-36)
OV2 16 ± 1.6 19 19 ± 2.5

(15-18) (17-21)
Stylet 37 ± 0.9 30 ± 1.0 27 ± 1.1 22 30 ± 1.4 30 ± 1.1 29 ± 0.8 30 ± 0.5

(35-38) (29-32) (25-29) (28-31 ) (30-32) (28-30) (29-30)
fi 48 ± 1. 7 51 ± 1.7 48 ± 2.1 50 46 ± 1.7 47 ± 0.8 47 ± 1.3 50

(44-51) (48-55) (44-51 ) (43-48) (46-48) (45-49)
Stylet knob 3 ± 0.5 2 ± 0.3 3 ± 0.4 3 ± 0.4 2 ± 0.3 3 ± 0.3 3
height (2-4) (2-3) (2-4) (2-3) (2-3) (2-3)
Stylet knob 7 ± 0.7 5 ± 0.5 5 ± 0.4 4 5 ± 0.7 5 ± 0.5 5 ± 0.3 5
width (6-8) (4-6) (4-5) (4-7) (4-5) (5-6)
Oesophagus 179±10.5 146 ± 10.2 124 ± 9.6 124 145 ± 14.0 157 ± 4.9 158 ± 7.7 169 ± 6.3

(166-199) (127-167) (105-139) (127-169) (149-167) (149-167) (165-174)
Excretory 128 ± 6.1 106 ± 8.8 91 ± 10.4 96 103 ± 7.6 112 ± 6.9 108 ± 12.3 117 ± 5.2
pore (119-142) (90-121) (74-109) (93-111) (102-119) (96-129) (111-120)
Body width 34 ± 4.1 25 ± 2.4 23 ± 3.1 16-17 31 ± 13.3 28 ± 1.7 26 ± 5.0 31 ± 4.1
at midbody (22-40) (21-29) ( 17-29) (27-40) (27-31) (20-34) (27-35)
Body width 23 ± 2.3 20 ± 1.6 18 ± 1.5 13 24 ± 4.1 21 ± 1.2 23 ± 4.3 22 ± 1.1
at excr. pore ( 19-29) (17-27) ( 15-20) (19-33) ( 19-22) (17-29) (22-24)

Median bulb 13 ± 1.2 12 ± 1.0 II ± 0.8 10 13 ± 0.6 13 ± 0.5 12 ± 0.9 12 ± 0.5
length (11-15) (11-14) (9-13) (12-14) (12-13) (11-13) (12-13)

Median bulb 10 ± 1.2 7 ± 0.6 8 ± 0.9 8 9 ± 1.0 8 ± 0.8 9 ± 0.9 9 ± 1.5
width (8-12) (7-8) (7 -10) (8-11 ) (7-9) (7-10) (8-11 )

Lip region 9 ± 0.6 8 ± 0.5 7 ± 0.5 6 7 ± 0.3 8 ± 0.3 8 ± 0.5 8 ± 0.7
width (8-10) (7-9) (6-7) (7-8) (7-8) (7-8) (7-9)
Lip region 5 ± 0.7 5 ± 0.4 4 ± 0.3 4 4 ± 0.3 4 ± 0.2 4 ± 0.4 5 ± 0.4
height (4-6) (4-6) (3-4) (3-4) (4-5)

* See Table 1. End of Table 6 next page
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Table 6. (End).

TVLI 420

H. paracanalis H. variabilis

TVLI404

3 ant. to 1 post.
5-8

1-4 ant.
6-8

2-4 ant.
5-13

3-6 ant.
5-9

H. vulgaris

KPI243 KPI293 KPI289 TVLl483

Females Females Females Females

12 ± 1.8 12 ± 1.6 II ± 3.1 II ± 2.0
(10-15) (10-14) (9-16) (9-12)
17 ± 1.1 16 ± 2.9 15 ± 0.9 18 ± 1.6
(15-19) (13-20) (14-16) (16-19)

8

14

17-19

20-24

MalesFemales

2-8 ant.
7-10

14 ± 2.3
(10-16)
14 ± 1.2
(12-16)

Males

20 ± 2.7
(14-24)
14 ± 1.2
(11-16)

24 ± 1.6
(22-29)
9 ± 0.5
(8-10)

1-6 ant.
5-11

Females

20 ± 2.7
(14-24)

20 ± 1.9
(16-24)

Localiry*

Spicule length

Tai! diameter

Tail

Gubernacu
lum
Phasmid**
Tait annuli

* See Table 1.
** Position of phasmid: number of annuli anterior ra anus.

shape in both species varies from anteriorly indented
or flattened to rounded. Not ail the populations with a
martini-type ta il have males present. During a survey
in the Nelspruit area, Mpumalanga Province, a popu
lation (TVL 1405) was found with ail the characte
ris tics attributed ta H. krugeri in the original descrip
tion, but with males present. Ali the morphometric
characters of H. martini and H. krugeri agree and the
species are also sympatric. H. krugeri is therefore here
proposed as a junior synonym of H. rnartini.

Helicotylenchus paracanalis
Sauer & Winoto, 1975

(Figs 7,8)

This species was described from a rainforest in
Malaysia and was reported from other tropical forests,
in Fiji (Van den Berg & Kirby, 1979), India (Mohan
das, 1976), and the Ivory Coast (Forruner et al.,
1981). This is the first report of this species in South
Africa.

MEASUREMENTS

See Table 6.

DISCUSSION

Female: Habitus C-shaped (15%) to spiral (85%).
Lip region hemispherical, sometimes slightly flat
tened, not offset, with six to eight annuli. Outer mar
gin of labial framework posteriorly extending over
three to four annuli from basal plate. Anrerior face of
stylet knobs indented (3%) to flattened (97%). Excre
tory pore located from opposite middle of isthmus to
opposite anterior part of oesophageal lobe. Hemizo
nid and hemizonion not seen. Spermatheca large,

oblong, and filled with roundish sperm. Lateral canals
clearly visible in intestinal area of 75% of the speci
mens. Epiptygmata apparently folded into vagina.
Lateral field with four lines, inner lines ending on tail
in a m-shaped pattern. Tail bluntly rounded or with a
smail ventral projection.

Male: Outer margin of labial framework posteriorly
extending over two ta four annuli from basal plate.
Stylet knobs indented (55%) or anteriorly flattened
(45%). Median bulb oblong. Oesophagus 146 ± 10.2
(127-167) Ilm long. Lateral field areolated opposite
oesophageal part of body and in region of bursa.
Phasmid located one body width anrerior to cloaca.
Bursa extending to tip of tail. Tail with a mucro on the
finger-like ventrad curved projection.

REMARKS

The current specimens were identified as H. paraca
nalis owing to the presence of lateral canals and males,
position of the vulva, and overail body and stylet
lengths. The South African specimens conforms to
the original description of H. paracanalis and the sub
sequent descriptions by Van den Berg and Kirby
(1979) and Fortuner et al. (1981). The specimens
were also compared with and found to be similar to
paratypes from Malaysia.

Helicotylenchus variabilis Phillips, 1971
(Fig. 5)

This species was described from Australia and is
reported here for the first time in South Africa.

MEASUREMENTS

See Table 6.
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DESCRIPTION

Female: Body posture open C (29%) to spiral
(71 %). Lip region high, anteriorly flattened, not off
set, with five ta six annuti. Outer margin of labial
framework extending posteriorly over three ta four
annuli from basal plate. Stylet knobs anteriorly fJat
tened to sloping backwards. Median bulb oblong.
Excretary pore located from opposite middle of isth
mus to opposite middle of oesophageallobe. Hemizo
nid rwo annuli long, one annuJus anterior to excretary
pore. Hemizonion not seen. Spermatheca round and
filled with roundish sperm. Epiptygmata folded inta
vagina. Lateral field with four lines, areolated opposite
oesophageal part of body and incompletely areolated
on posterior part of body. Inner lines ending in a u-,
v- or y-shaped pattern on tail.

Male: Outer margin of labial framework extending
posteriorly over three annuli from basal plate. Phas
mid one body width anterior ta cloaca. Bursa reach
ing tip of tail.

REMARKS

The specimens generally conform to the original
description, but differ in having five to six lip an nu li
vs no distinct annuli. The specimens were also com
pared with para types of H. variabilis from grassland in
Queensland, Australia; lip annuli were seen.

Helicotylenchus vulgaris Yuen, 1964
(Figs 8, 9)

H. vulgaris was described from grass in England and
was subsequently reported from Pinus mugo and olive
tree in Italy (Mancini & Moretti, 1976; Abrantes et al.,
1987) and from an orchard in New Zealand (Wouts &
Knight, 1993). The species also occurs in the Nether
lands (Bongers, 1987) and Poland (Brzeski, 1985).
This is the second report of this species after the first
report by Van den Berg and Heyns (1975).

MEASUREMENTS

See Table 6.

DESCRIPTION

Female: Habitus C-shaped (28%) ta spiral (72%).
Lip region truncate (88%) or rounded (12%), not off
set from body, with five to seven annuli. Labial frame
work weil developed, extending posteriorly over rwo
to three annuli from basal plate. Cephalids not seen.
Anterior face of stylet knobs indented (52%), flat
tened (40%), or rounded (8%). Median bulb
rounded. Excretary pore located from opposite mid
die of isthmus to opposite posterior part of oesopha
geai lobes. OesophageaJ gland lobe overlap over
intestine 14 ± 4.3 (9-19) !lm long. Hemizonid seen in
only rwo specimens, two annuli long, located from

350

Fig. 9. Helicotylenchus vulgaris. Female: A: En face view, lip
region; B: LaIerai 'view, lip region; C-D: Posœrior region of
body. (Scale bar = 1 pm).

opposite excretary pore to one annulus anterior to
excretory pore. Hemizonion not seen. Lateral field
with four lines, areolared opposite oesophageal region
only, lateral field end on tail variable, inner lines
joined together in a U-, v- or m-shaped pattern. Epip
tygmata apparently folded into vagina in aU the speci
mens. Phasmid located one ta five annuli anterior ta
anus. Caudalid not seen. Tail rounded, more curved
dorsally, with five ta thirteen annuli. Annuli on tail
fine and subdivided, not arranged in an orderly fash
ion and irregular around tip.

Male: Not found.

REMARKS

These specimens were identified as H. vulgaris
because of the presence of fine, subdivided annuli on
the tail tip. The specimens were compared with
female paratypes of H. vulgan's from grass, Rotham
sted Experimental Station, UK, from which they dif
fer slightly in the following characters: b value (4.2
5.9 vs 6.8-9.1), 0 value (39-50 vs 28-34) and there
fore dorsal gland opening further from stylet knobs
(12-15 vs 9-12 !lm), position of vulva (V =62-68 vs
56-62), stylet lengrh (28-32 vs 30-34 /-lm), and posi
tion of phasmids (one ta five vs six ta eighteen annuli
anterior ta anus). According to Sher (1966), popu
lations from France also have stylets shorter and
phasmids more posteriorly located than the type
specimens.
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