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A bisexual species belonging to Hoplolaimus Daday, was extracted 
from soil and root samples of Coffea arabica L. collected in Septem­
ber 1984 during a nematode survey in Sao Tome. Several specimens 
from a number of localities have been examined and determined as 
Hoplolaimus pararobustus (Schuurmans Stekhoven et Teunissen 1938), 
Sher in Coomans 1963. In this article, supplementary descriptive data, 
supported by scanning electron microscope (SEM) observations, are 
given and some histopathological effects caused by the nematode 
feeding on coffee roots are discussed and illustrated. 

Materials and Methods 

Specimens from the soil and root samples were killed and fixed 
in 4% hot aqueous formaldehyde and then processed to glycerin by 
Seinhorst's (1959) method. Several specimens (females and males) 
were prepared for observations of the external morphology with the 
scanning electron microscope (SEM) following the method of De 
Grisse (1973), but ethanol was used for dehydration instead of ace­
tone. Glycerin mounted specimens were also used for SEM observa­
tions. For histopathological observations living nematode-infected plant 
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material was fixed in FAA (formalin-acetic acid-ethyl alcohol) dehydra­
ted through a tertiary-butyl alcohol series, and embedded in paraffin. 
Serial sections (10 [.tm) were stained with safran in-fast green and 
photographed using a light microscope (Johansen, 1940). 

Description of a Sao Tome population of Hoplolaimus pararo­
bustus from coffee. 

Female: (n = 25). L = 1.306 mm (1.067-1.629); a = 29 (27-39); 
b = 7.8 (8.0-10.3); b' = 6.4 (5.1-8.5); c = 62 (53-81); V = 55 (51-58)%; 
anterior ovary = 22% (15-28); posterior ovary = 23% (18-28); anterior 
phasmid = 27% (22-33); posterior phasmid = 83% (80-86); stylet 
length = 41 (40-43) [.tm; DGO = 6-7 [.tm behind the stylet base. 

Body curved ventrally to varying degrees: width 40 [.tm (38-43). 
Transverse body annules 2.12 (2.0-2.15) [.tm wide interrupted by a 
single incisure more evident in the posterior body portion and often 
inconspicuous for most of the body. Head region hemispherical (7-8 
[.tm high) set off from the body by a distinct constriction with a ter­
minal disc and 4-5 post labial annules (Figs. 2B, C). Head region di­
vided into two halves by a deep dorsal and ventral groove; each 
half subdivided by shallower grooves that delimit the lateral sectors 
(Fig. 2B). The basal head annule is divided in 16-20 segments of var­
iable size by numerous longitudinal striations (Fig. 2C). Head width 
about 14-18 [.tm. 

Excretory pore, about half an annule width in diameter, 90 
(83-133) [.tm posterior to head end and always at level of, or anterior 
to, median bulb (Figs. lA, B, C). Hemizonid 143 (124-163) [.tm from 
anterior end 30-48 [.tm posterior to excretory pore. Oesophagus 202 [.tm 
(183-245) long, 147 (130-165) [.tm to oesophago intestinal valve. Basal 
oesophageal glands extending 60 (52-70) [.tm posterior to oesophago 
intestinal valve with three round nuclei 6-8 [.tm in diameter. 

Prominent scutellum-like phasmids, 4.5-6.0 [.tm in diameter and 
highly refractive (Fig. 2D). Anal opening (arrowed in Fig. 2E) present 
on 1O-16th annule from mid tail terminus, appearing in ventral view 
as a circular pore half an annule wide (Fg. 2E). Tail 20 (19-25) !-tm 
long, with terminus broadly rounded and with distinct annulations; 
cuticle markedly thickened in two distinct layers (Fig. 1D). 

Male: (n = 20). L = 1.323 mm 0.162-1.460); a = 33 (30-36); b = 
8.4 (7.2-10.4); b' = 6.5 (5.3-7.5); c = 58 (52-66); stylet length = 51 
(40-42) [.tm; spicule length=45 (38-40) p.m; gubernaculum=21 (20-22) 
[.tm; T = 40 (35-48)%; anterior end to excretory pore distance = 96 
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Fig. 1 A-F _ H op/o/ai1l1tls pararobus/tls A, B, C) Female oesophageal region (ep = excretory 
pore); D) Female tail end ; E) Male anterior body portion ; F) Male tail. Scale bal" = 25 IJ.m. 



Fig. 2 A-F - S EM micrographs of H. pararobusills A) Ventro-Iatcral view or an terior region 
(excretory pore arrowed); B, C) En face view and profile o f head region; D) Pos terior SCll­

tellu m-like phasm id; E, F) Female tail in vcntro-Iatcral and dorsal view (anus arrowed). 
Scale bar = to IJ-m. 



Fig. 3 A-B - Male ta il o f H. pararobusllIS in lateral and ventra l view. Scale bar = 10 ""m. 

(83-110) lAm; oesophagus = 201 (190-220) lAm long; 150 (130-160) 11m to 
oesophago intestinal valve. 

Male morphologica l characters are generally similar LO those 
descri bed for the female but with slight ly smaller d imensions. 

Well developed caudal a lae (with distinct annulation and pro tru­
d ing vent rally half a body width, at the cloacal level) originating nca r 
the level of I-etracted spicule head and enclosing the tail which is 
conoid (Figs 1 F, 3A, B). 

Histopathology 

Hop/olaimus pararObtlS1US has generally been observed feeding 
semi-encloparasitically in coffee roots (Fig. 4A). The su rface of in fested 
roots had numerous. irregular brown necrotic lesions. The anterior 
end of the nematode was either parallel with. or perpendicularly pos­
ilioned to the vascular sys tem (Fig. 4B, C, D). 

Examination of sectioned and stained material showed that ne­
matode penetration through the cortex resulted in cavities and ruptur­
ed cell s with brown and necrotic cells ncar the nematode body 
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Fig. 4 A-F - Anatomical changcs induced by H. pararobustus on coffee roots: A) Penetration of 
mature female in a feeder root; B) Cross section or- a primary root showing the damage to the 
epiderma l cells; C, D, E) Cross section showing cavities and necrotic cells around the nematode 
body in the epidermal·cortical region of the root; F) Cross section showing cortical and vascular 
damage in a primary root. N = nematode; CO = cortex; EN = endodermis. Scale bar = 100 p.m. 



(Fig. 4E). The cortical damage observed in coffee roots was similar 
to that caused by H. columbus on alfalfa roots (Fassuliotis, 1975) and 
cotton (Lewis et al., 1976) and by H. galeatus on cotton (Krusberg and 
Sasser, 1956). Feeding damage was most often observed in the epi­
dermal-cortical region but severe damage also occurred in the vas­
cular region (Fig. 4F). 

In Sao Tome H. pararobustus occurred in great numbers (40-120jg 
of fresh root) indicating that coffee is a good host. H. pararobustus 
is reported from several countries in Africa, usually from the rhi­
zosphere of banana (Coomans, 1963). Also it has been found in asso­
ciation with the roots of coffee, tea and sugarcane (Siddiqi, 1974). 

Field observations (made during the nematode survey) show that 
this nematode is widely distributed in the coffee plantations of Sao 
Tome; it was present in about 46% of the samples examined. Although 
H. pararobustus damages coffee roots, its effect on crop yields has 
not been assessed. Other plant parasitic nematodes were also observed 
in the root systems infested with H. pararobustus. 

SUMMARY 

Hoplolaimus pararobustus was found on the roots of coffee (Cotfea ara­
bica L.) in Sao Tome. Supplementary descriptive data, supported by scanning 
electron microscope observations, are given which extend the known range of 
variability in this species. Nematode infestations caused extensive damage to 
the cortical parenchyma, and occasionally to the endodermal-vascular region, of 
the roots. 
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