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SOME SPECIES OF TYLENCHIDA (NEMATODA) FROM PAPUA NEW GUINEA

A. Troccour! and E. GERAERTZ

Summary. Eight species of Tylenchida are recorded from Papua New Guinea. A detailed study of Sakia indica
supported the inclusion of the genus Sakia in the family Tylenchidae, subfamily Tylenchinae: SEM showed a
wedge-shaped labial area not found in any other tylench but reminiscent of what has been found in Filenchus.
SEM of Filenchus discrepans was similar to that already reported. Morpho-anatomical observations on six other
species of Tylenchida frequently detected in Papua are provided.

Soil samples sere collected from natural hab-
itats and the rhizosphere of cultivated and natu-
ral vegetation during an expedition in Papua
New Guinea, undertaken in June, 1982 by P.
Grootaert (Koninklijk Belgisch Instituut voor
Natuurwetenschappen, Brussel). Specimens be-
longing to fifteen genera of the order Tylenchi-
da Thorne, 1949 were found in seven localities,
as shown in Table I.

Additional morphometric and morphological
data, with some notes on internal variability, are
given for a Sakia species, two species of Filen-
chus and five species belonging to the genera
Aphelenchoides Fisher, 1894, Coslenchus Siddiqi,
1978, Malenchus Andrassy, 1968, Helicotylenchus
Steiner, 1945 and Tylenchorbynchus Cobb, 1913.

Materials and methods

All material available for this study was
mounted in pure glycerine (by a modified Sein-
horst method) between two coverslips on alu-
minium slides, after fixation in hot 8% formalde-
hyde.

Results

SAKIA INDICA (Husain et Khan, 1965)
Khan et al., 1968
(Fig. 1: A-L; Fig. 2: A-E; Table 1)

Description

Female: body slender, generally straight after
killing, sometimes assuming sinuous habitus.
Cuticle finely striated, annuli 0.7-1.5 (1.2) um
wide at mid-body. Lateral field indistinct, prob-
ably only two lines. Scanning of a flattened
specimen showed a very poor expression of the
transverse annuli and the two lateral lines. Ce-
phalic region hemispherical, continuous with
body contour, 4-5 um wide and 2.5-3.5 um
high. Labial sclerotization delicate. SEM shows a
wedge-shaped labial area, about 3 um long
along the lateral axis and about 1 um wide at
the mouth opening. This area is clearly demar-
cated by a groove and contains the oral disc
and the amphidial apertures; the oval oral disc
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TaBLE 1 - List of Tylenchida species found in Papua New Guinea.

Species Locality Habitat
Apbelenchoides fragrariae Warawaranga along bank of brooklet, in scrapings of a sagu
tree
Bunapas secondary rainforest; clay under leaves
Sepen puddle with duck-weed; bottom composed of co-

Apbelenchus sp.

Basiria sp.

Coslenchus costatus

Filenchus discrepans

Filenchus misellus

Gracilacus sp.

Helicotylenchus
multicinctus

Lelenchus sp.
Malenchus nanellus

Boroi (bush)
Bunapas

Boroi (bush)
Hansa Point

Warawaranga

Bunapas
Boroi (bush)

Hansa Point
Awar Point

Bunapas
Hansa Point

Awar Point

Hansa Point

Awar Point
Awar Point

Awar Point
Laing Tsland

Warawaranga
Bunapas

Boroi (bush)

Hansa Point
Awar Point

ral fragment, with mud
dry scrapings of sagu tree

secondary rainforest, upper 10 cm of a heavy,
moist soil and clay
dry swamp between palm trees and weeds

along the bank of a small creek from the rhizo-
sphere of weeds

along water edge of pond, very moist soil
secondary rainforest; clay under leaves

dry swamp between palm trees and weeds

shallow pond in the shadow; benthos from mid-
pond

coconut plantation, dry soil, among grasses;
under cocoa tree

along bank of a dead arm of Ramu river

shallow pond in the shadow; benthos from mid-
pond; along the bank of a small creek from the
rhizosphere of weeds

border of mangroves under pandanus tree; coco-
nut plantation, dry soil, among grasses;

shallow pond in the shadow; benthos from mid-
pond; along the bank of a small creek from the
thizosphere of weeds

border of mangroves under pandanus tree; coco-
nut plantation, dry soil, among grasses:;

secondary rainforest, moist heavy soil

secondary rainforest, moist heavy soil; dried-up
pond, with weeds, top 10 cm

among trees, in humus; compostheap, light dry
soil

along bank of pond, moist soil

secondary rainforest; clay under leaves

along bank of swamp and weeds

benthos from stagnant brooklet, mud

border of mangroves under pandanus tree; edge

of mangroves under sagu tree; coconut planta-
tion, dry soil, among grasses;
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Species Locality

Habitat

Warawaranga

Bunapas
Sepen

Boroi (bush)

Meloidogyne sp. Hansa Point

Awar Point

Laing Island
Warawaranga

Bunapas
Awar Point
Bunapas

Paratylenchus sp.

Awar Point
Sepen

Rotylenchulus reniformis

Sakia indica Hansa Point

Awar Point
Sakia sp. Bunapas
Tylenchorbynchus
leviterminalis Awar Point
Bunapas

Boroi (bush)

along bank of brooklet, in scrapings of a sagu
tree

secondary rainforest, clay under leaves; cowpat
puddle with duck-weed; bottom composed of co-
ral fragment,with mud

along bank of swamp

along the bank of a small creek from the rhizo-
sphere of weeds; shallow pond in the shadow;
benthos from mid-pond; benthos from stagnant
brooklet, mud

border of mangroves under pandanus tree; edge
of mangroves under sagu tree; coconut planta-
tion, dry soil, among grasses; under cocoa tree;
secondary rainforest

among trees, in humus;

along bank of brooklet, in scrapings of a sagu
tree; along bank of pond, moist

cowpat

secondary rainforest, moist heavy soil

secondary rainforest; upper 10 cm of a heavy,
moist soil and clay under leaves

border of mangroves under pandanus tree;
puddle with duck-weed; bottom composed of co-
ral fragment, with mud

along the bank of a small creek from the rhizo-
sphere of weeds

edge of mangroves under sagu tree; coconut
plantation, dry soil, among grasses;

secondary rainforest; clay under leaves

edge of mangroves under sagu tree;

secondary rainforest, upper 10 c¢cm of a heavy,
moist soil

along bank of swamp with weeds; dry swamp
between palm trees and weeds

shows four very small indents at the border rep-
resenting sensilla; the amphidial apertures start
close to the oral disc and have the shape of
slightly sinuous longitudinal slits — they end at
the edge of the wedge. The rest of the head
shows no special structures, also no annuli. Ce-
phalids two pairs, at 2 and 3.5 um from anterior

end respectively. Stylet delicate, with small
rounded knobs directed obliquely, often indis-
tinct. Dorsal oesophageal gland opening at 0.5-
2 um from the base of knobs. Oesophagus 69-
90 (80.4) um long, with a poorly developed me-
dian bulb, short and slender isthmus and elon-
gate cylindrical basal bulb. Cardial cells small,
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Fig. 1 - Sakia indica: A, entire female; B, D, female an-
terior region; C, female tail; E, male tail, F-H, female re-
productive systems; I, male oesophageal region.

sometimes indistinct. The nerve ring across the
isthmus, about in the middle of it. The wide ex-
cretory pore situated at 57-66 (62) wm from an-
terior end (Fig. 2 E); hemizonid immediately an-
terior to it. Phasmids not seen. Female gonad
94-131 (113) um long, occupying 27-32% of
body length; oocytes in single row. In two fe-
males they were arranged in more rows. Sper-
matheca axial, oval to bilobate and full with
round sperms. Uterus quadricolumellar, vagina
about half the body width long, slightly fore-
ward directed; vulva a transverse slit of about 3
um wide (Fig. 2 B). Post-uterine sac 10.5-15.5
(12.9) um long; Tail filiform, 111-142 (132) um
long, tapering gradually to the finely rounded
terminus (Fig. 2 C).

Male: anterior body region morphologically
similar to female. Tail filiform, straight, 110-148
(119) um long. Testis 111-164 (135) um long oc-
cupying 29-34.5 (31%) of body length. Bursa
adanal, about twice spicule length. Spicules ar-
cuate and gubernaculum simple.

Habitats and localities. Sakia indica was col-
lected from the rhizosphere of coconut (Cocos
nucifera L) and unidentified grasses at Awar
Point (sample 13064), and also along the bank of
a small creek in the rhizosphere of weeds at
Hansa Point (sample 1140), along the bank of a
dead arm of the Ramu-river (sample 1172) and
in the upper 10 cm of a heavy moist soil, in
secondary rainforest (sample 1177) at Bunapas.

Discussion

The genus Sakia contains six species, all de-
scribed from India and rarely reported after the
original descriptions; Zeidan er Geraert (1991)
found §. alii Suryawanshi, 1971 in Sudan.

Siddiqgi (1986) put Sakia in the subfamily Ty-
lenchinae, Maggenti et al. (1988) put Sakia and
Basiliophora as genera dubia in the Boleodori-
nae. The SEM view of the head shows more
similarities with Filenchus than with Basiria-
Boleodorus so we agree with Siddigi (1986).
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Fig. 2 - SEM of Sakia indica (A-E) and Filenchus discrepans (F-H): A, head, ventral view; B, vulva in latero-ventral
view, notice the absence of distinct lateral lines; C, tail end; D, latero-ventral view of anus; E, latero-ventral view of
the very wide excretory pore (compare with H); F, head, en face view; G, head, lateral view; H, lateral field with dei-
rid at level of the excretory pore.
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TaBLE IT - Morphometrics of Sakia indica from Papua New Guinea.

females (n=10)

females (n=9)

X+SD range X£SD range
L (um) 452427 4 401-497 428+28.7 388-477
L' (um) 330427 .2 304-390 311422.6 277-330
a 36.244.2 30.8-42.2 39.243.3 35.2-45.4
b 5.6£0.2 5.4-6.1 5.6+0.3 5.2-6.2
C 3.4£0.1 3.2-3.6 3.7+0.8 3.2-4.0
ol 16.742.1 13-19 13.6+2.9 11.1-20.0
V (%) 57.0£1.9 55-61 - -
V' (%) 77.616.2 60-81 — —
VL (um) 255.8+16.8 235-289 - -
Stylet (um) 6.510.4 6.0-7.5 6.7+0.3 6.0-7.0
MB (%) - 47-51 48.0£3.3 44.0-53.0
Max. body width (um) 12.641.4 10.5-15.5 11.241.2 9.3-12.6
Excretory pore (1m) 61.7¢3.3 57-66 59.0%5.3 53.0-65.0
Oesophagus (um) 80.4£5.7 69-90 77.0%5.3 70.0-82.0
Vulva-anus (um) 64.615.4 54.6-73 - -
Tail (um) 131.8110.3 111-142 117.0£12.9 108.0-148.0
Tail/V-a 2.010.2 1.8-2.4 - -
PU.S. (um) 12.9+1.7 10.5-15.5 - -
Annule width (um) 1.310.1 1.1-15 1.140.2 0.8-1.4
Testis (Um) - — 135.0x15.7 111.0-164.0
T (%) - — 31.0+1.7 29.0-34.0
Spicules (Uum) — - 12.74£0.6 11.5-13.8
Gubernaculum (um) - - 3.840.2 3.4-4.3

All species show a delicate stylet, a poorly
developed median bulb and a well developed
excretory pore and excretory canal. Because of
the delicacy of the stylet, measurements of it
are not very reliable.

All species have long tails but some have a
distinctly thicker tail than the Papuan popula-
tion: S. alii, S. propora and S. castori. S. jonesi is
reported to have four lateral lines.

This leaves us with S. indica, S. typica being
a species inquirenda (Siddigi, 1986). The origi-
nal description mentions a stylet of 9.5-10.5 um,
in Suryawanshi’s (1971) redescription 6.5-7.8
um are mentioned. Siddigi’s (1986) drawing of
a Sakia n. sp. is very similar in appearance to

our material. Conclusion: for the time being we
consider the Papuan material as representing S.
indica.

FILENCHUS DISCREPANS (Andréssy, 1954)
Raski et Geraert, 1986
(Fig. 2: F-H, Fig. 3: J-N; Table III)

Description

Female: body of dead specimens assuming
sinuous habitus. Annulation fine but distinct,
with annuli 0.7-1.2 (0.8) um wide at mid-body.
Lateral fields faint, bordered by two incisures
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(Fig. 2 H). Cephalic region anteriorly flattened,
4-5 um wide and 2.5-3 um high, slightly nar-
rower than adjacent body and with a light scle-
rotization. Amphidial openings longitudinal
slits, extending for three-four annules (Fig. 2 F,
G). Stylet delicate, conus about 1/3 of its total
length; knobs small, rounded, 1.5-2.5 um width.
Oesophagus 69-80 (74) um long. Procorpus
wider and shorter than the isthmus. Metacorpus
round, muscular, with a poor valvular apparatus
located 40-47 um form the anterior end. Basal
bulb short, saccate; cardia small. Nerve ring
nearly in the middle of isthmus or just anterior
to it. Excretory pore (Fig. 2 H) and hemizonid
at about the same level, 51-61 (56) um from the
anterior end. Phasmids not seen. Anterior part
of the reproductive system 52-136 (89) um long,
occupying 16-34 (24) % of body length, with a
short (6.5-13 um) post-vulval uterine sac. Vulva
as a slightly open transverse slit; uterus short;
spermatheca oblong, full of sperms. Anus dis-
tant 49-74 (58.3) um from the vulva. Tail fairly
straight, conoid, tapering in a needle-like to fili-
form terminus.

Male: anterior body region similar to female.
Tail regularly tapering to terminus which is
sharply pointed, but not filiform (Fig. 2, M).
Testis 105-138 (125) pum long, occupying about
30% of body length. Caudal alae (bursa) adanal,
about 20 um long. Spicules and gubernaculum
ventrally arcuate.

Habitats and localities. A populaiton of eight
females and two males was collected from the
rhizosphere of weeds along the bank of a small
creek at Hansa Point (sample 1146); four fe-
males were collected in a secondary rainforest,
two of which in the upper 10 cm of a heavy,
moist soil (sample 1177) and the other two in
clay under leaves (sample 1178) at Bunapas; six
females and a male were found along the bank
of brooklet, in scrapings of a sagu tree at Wa-
rawaranga (sample 1264); two males, at the
border of mangroves under pandanus trees at
Awar Point (sample 1361) and, finally, twentyt-
wo females and three males in a dry soil of a

coconut plantation, among grasses, in the same
locality (sample 1364).

Remarks. Filenchus discrepans was original-
ly described, from two females and two males,
as Tylenchus (Lelenchus) discrepans by
Andrassy (1954). Another population was re-
ported from Bulgaria by the same author in
1958. It was transferred to the genus Filenchus
by Raski and Geraert (1986). The morphomet-
rics of our populations largely agree with both
descriptions.

FILENCHUS MISELLUS (Andrassy, 1958)
Raski et Geraert, 1987
(Fig. 3: A-I; Table 11D

Habitats and localities. Specimens of F. mis-
ellus occurred in natural habitats of the follow-
ings localities from Papua New Guinea: Hansa
Point (samples 1172, 1177); Warawaranga (sam-
ple 1264); Awar Point (samples 1361, 1364). In
all cases a low number of specimens was found
and always mixed with the other Filenchus spe-
cies reported above.

Remarks. Originally described by Andrassy
(1958) from one female and one juvenile as Dit-
ylenchus misellus, the species now recognized
as Filenchus misellus (Raski et Geraert, 1987),
was recently found in Central Sudan by Zeidan
and Geraert (1991), in the rhizosphere of orna-
mental and fruit trees and has been extensively
redescribed. Morphometrically our populations
from Papua fit Andrdssy’s original description
and they are also morphologically similar to the
populations from Sudan. However, some slight
differences from both were observed concern-
ing the following characters:

— body width is larger in our population (a =
17.4-31.5, compared with a = 32.5 of the type
population and a = 31-33 of the Sudan popula-
tion);

— shape of the tail, thicker in most specimens
of our populations, ending in a truncate conical
terminus (Fig. 2, E). In one female (Fig. 2, G) a
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Fig. 3 - Filenchus discrepans (A-I): A, entire female; B, C, female oesophageal region; D, female genital system; E, G,
female tails; F, female posterior body region; H, male oesophageal region; 1, male tail. Filenchus miselius (J-N): J, en-
tire female; K, L, female anterior regions; M, male tail; N, male oesophageal region.
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TaBLE IIT - Morphometrics of two species of Filenchus from Papua New Guinea.

Filenchus discrepans
fernales (n=11)

males (n=4)

Filenchus misellus
females (n=8)

X£8D range X+SD range X+SD range
L (um) 369.0426.8 333.0-404.0 397.8433.8 367.0-429.0 299.3+32.7 265.0-350.0
L' (um) 280.4425.0 247.0-324.0 317.0£35.9 284.0-350.0 251.3%31.2 209.3-300.3
a 31.3+2.5 27.6-38.0 34.614.5 29.8-40.5 24.6+4.6 17.4-31.5
b 5.0£0.3 4.6-5.7 5.7£0.7 5.1-6.5 4.4£0.5 3753
C 4.210.4 3.8-5.1 4.910.6 4.3-5.4 6.311.0 4.7-7.9
c 13.0+£1.9 9.9-16.3 9.8+1.5 8.2-11.6 7.310.9 5.7-8.5
V(%) 60.0+2.0 58.0-63.0 - - 68.0+1.0 67.0-69.0
V(%) 79.0£1.0 77.0-81.0 - — 82.01£2.0 79.0-87.0
VL (Wm) 222.1+17.3  198.0-250.0 - — 205.5124.0 177.4-242.3
Stylet (Lm) 7.01£0.8 5.6-8.4 6.610.8 5.9-7.4 6.4%0.7 5.9-7.4
MB (%) 43.0+2.3 40.0-47.0 45.5+0.7 45.0-46.0 44.8+1.0 43.0-46.0
Max. body width (um) 11.9+1.2 10.0-14.3 11.6+1.3 10.5-13.0 12.512.1 9.3-15.2
Excretory pore (Um) 56.5£3.4 51.0-61.0 54.0%2.6 51.0-57.0 50.544.0 46.0-56.0
Oesophagus (Lm) 74.413.2 69.0-80.0 70.3£3.6 65.0-73.0 68.417.1 55.0-78.0
Vulva-anus (Um) 58.3£8.0 49.0-74.0 - - 45.819.5 28.0-58.0
Tail (Wm) 88.417.3 80.0-99.0 80.81£3.5 79.0-86.0 48.0+7.2 37.0-58.0
Tail/V-a 1.5£0.2 1.1-1.8 - — 1.1+0.4 0.7-2.0
P.U.S. (um) 9.612.1 6.5-13.0 - - 9.6+2.2 6.2-12.7
Annule width (um) 0.910.2 0.7-1.2 0.7+0.1 0.6-0.7 0.810.1 0.7-0.9
Testis (Um) - — 124.8+14.4 105.0-138.0 - -
T (%) - - 31.0£2.2 28.0-33.0 - -
Spicules (um) - - 13.8£0.6 13.0-14.3 - -
Gubernaculum (pm) - - 4.2+0.3 3.7-4.3 - -

small rounded structure at the end of a sub-cy-
lindrical tail was observed,

— the tail of the Papuan populations, 48 (37-
58) wm long, is more similar to that of the type
population (about 55 um, calculated from draw-
ings) compared to that of specimens from Su-
dan (60-7D).

COSLENCHUS COSTATUS (de Man, 1921)
siddiqi, 1978
(Fig. 4: A-G; Table IV)

Description

Female: body medium sized, assuming
slightly arcuate or sinuous position when dead,

annules at mid-body 1.7-2.2 pm wide. Cuticle
marked by 14 (7+7) longitudinal ridges exclud-
ing lateral fields which have 4 incisures. Ce-
phalic region truncate, distinctly narrower than
adjacent body region (5.5 wide, 3.0 high), with
three faint annules. Stylet 9.5-11 (10.4) um long,
with a slender conus, about 40% of total length,
and rounded basal knobs. Oesophagus 63-86
(79) um long, with anterior part slightly shorter
(46%) than the entire length. Median bulb
rounded, with evident cuticular thickenings.
Isthmus slender which ends in an elongate-pyri-
form bulb. Excretory pore at 58-68 (63) wm, 36-
41 annules from anterior end; hemizonid just
anterior to it. Deirids at level, or one annule be-
hind the excretory pore. Gonad 89-141 (116)
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Fig. 4 - Coslenchus costatus (A-G): A, female oesophageal region; B, entire female; C, G, female tails; D, cross section
at mid-body; E, female vulval region with lateral fields; F, female reproductive system. Malenchus nanelius (H-N): H,
entire female; I, J, female anterior end; K, female tail; L, female genital system; M, male lip region; N, male cloacal re-
gion.
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