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Description of Afenestrata koreana n. sp. (Nematoda: 
Heteroderinae), a Parasite of Bamboo in Korea 

N. VOVLAS, 1 F. LAMBERTI, 1 AND H. Y. CHoo 2 

Abstract: Afenestrata koreana n. sp. collected from roots of bamboo (Phyllostachys pubescens) in Gyeo- 
ngnam Province in the southern part  of  the Korean peninsula is described and illustrated. Its 
primary differentiating characteristics are a globose to subspherical body in adults with a prominent  
neck and terminal cone, thick cuticle, terminal vulva, and deep vagina. Fenestra, bullae, and under-  
bridge are absent. The  anus is on the immediate posterior side of the cone. Superficial small tuber- 
cules cover all the terminal cone area. The  new species differs markedly from the other  two known 
species in the genus, specifically in having three incisures in the lateral field of juveniles and a shorter  
stylet length in juveniles and adults. The  male is unknown. 

Key words: Afenestrata koreana n. sp., bamboo, cyst nematode, Heteroderidae, morphology, nema- 
tode, new species, Phyllostachys pubescens, scanning electron microscopy, taxonomy. 

During a plant nematode survey in the 
South Korean peninsula, a cyst-forming 
nematode belonging to the genus Afene- 
strata Baldwin & Bell, 1985 was isolated 
from soil and roots of  bamboo (PhyUos- 
tachys pubescens Mazel). Studies of  juveniles, 
females, and cysts convinced us that this 
species is morphologically and morpho- 
metrically different from the two known 
species assigned to the genus Afenestrata, 
and it is described herein as A. koreana 
n .  sp .  

MATERIAL AND METHODS 

Eggs, second-stage juveniles (J2), fe- 
males, and cysts of  A. koreana n. sp. were 
obtained from the type locality, fixed in 
4% fo rma ldehyde  and infi l trated with 
glycerine by Seinhorst's rapid method for 
light microscopic (LM) observation. Speci- 
mens including females, cysts, and J2 were 
prepared  for scanning electron micros- 
copy (SEM) using Wergin's (5) methods, 
sputter-coated with gold, and examined 
with a J E O L  50-A stereoscan at 5-10 kV of  
accelerating voltage. All measurements are 
in micrometers  (txm) unless otherwise 
stated. 
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SYSTEMATICS 

Afenestrata koreana n. sp. 
(Figs. 1--4) 

Holotype (cyst in glycerine): Body length 
(including neck) = 719; body width = 
492; neck length = 166; L/W = 1.5; me- 
dian bulb length = 32; median bulb width 
= 26; vulva-anus distance = 63; cuticle 
thickness = 21. 

Cyst (n = 20): L (including neck) = 840 
-- 149 (630-1,174); body width = 520 -+ 
90 (400-653); L/W ratio = 1.5 + 0.4 (1.0- 
2.9); neck = 167 -+ 39 (130-240); cuticle 
thickness = 17 + (14-21). 

Cone terminus (tuberculate area): Length = 
113 -+ 12.2 (90-139); maximum width = 
73 -+ 10.4 (59-89); L/W ratio = 1.5 + 0.2 
(1.2-2.2); vagina depth = 39 -+ 5.5 (34- 
45); vulva slit = 49 -+ 4.3 (42-56). Body 
contour globose to subspherical, neck and 
cone distinct. Head region with elevated 
rectangular labial plate. Neck region axial 
or laterally oriented. Some specimens ir- 
regularly shaped. Cuticle thick, 17 -+ 1.2 
(14-21). Color light to dark brown. Wall 
ornamented with irregular zig-zag ridges 
(1.5-2.8), forming a fine, interrupted net- 
work over the body, while a characteristic 
tuberculate cuticle pattern covers entire 
terminal cone area (Fig. 4). Egg-sac absent. 
Cone area thick, lacking fenestrae and bul- 
lae. Vulva sunken into terminal cone; anus 
on immediate posterior side of  the cone. 
Vagina deep,  be tween vulval lips; five 
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FIG. 1. Photomicrographs of Afenestrata koreana n. sp. A) Embryonated eggs. B,C) Second-stage juvenile 
anterior and posterior body portion. D,F) Cysts attached to bamboo roots. E) Cyst stage. G) Entire cyst. H,I) 
Cone terminus at different planes. (Scale bar = 25 I~m; 200 p.m in D-G). 
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FIG. 2. Drawings ofAfenestrata koreana n. sp. Juvenile (A-C,F,I,J): A) Anterior portion. B) Tail. C) Anterior 
end. F) Lateral field. I,J) Face view and anterior portion as observed with SEM. Cyst (D,E,G,H,K-M): D) Cyst 
body contour. E) Face view as observed with SEM. G,H) Tubercolate pattern of cone terminus and vulva slit 
and muscle bands. K) Neck. L) Cone terminus, lateral view. M) Terminal region. 
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FIG. 3. Photomicrographs ofAfenestrata korea~(a n. sp. A) Cysts. B) Cyst neck region. C) Cyst cone terminus, 
lateral view. D-F) Terminal  cones of cysts, lateral view. G-I)  Cone terminus structures at different planes. 
(Scale bar = 50 ~m in B-I ;  200 ~m in A). 
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FIG. 4. SEM micrographs of Afenestrata koreana n. sp. A-C) Cyst terminal cone. D) Tuberculate pattern of 
cone terminus. E) Cyst cuticle, midbody. F,G) Second-stage juvenile, lateral field. (Scale bar = 25 ~m in A-D; 
10 ixm in E-G.) 

bands of  muscle link vagina to anter ior  
and  posterior wails of  vulval cone. 

J2 (20 paratypes): Morphometr ic  data in 
Table 1. Body cylindrical and tapered,  es- 
pecially posteriorly. Labial region hemi- 

spherical ,  near ly  con t inuous  with body 
contour,  having two annules. Face pat tern 
o f  J2 (SEM) characterized by fusion of  ad- 
jacent  submedial lips, and of  dorsal and  
ventral port ion o f  labial disc (Figs. 1,2). 
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TABLE 1. Measurements (in p.m) of 20 J2 of  Afenestrata koreana n. sp. 

Standard 
Character Range Mean Deviation 

Body length 390-509 446 28 
Body width 14-17 16 1.0 
Stylet length 16-20 18 1.5 
Esophagus length 138-201 173 16.7 
Anterior  end to median bulb 65-98 72 7.2 
Excretory pore from anterior  end 88-103 95 4.3 
Tail length 59-74 66 4.4 
Tail hyaline region 35-46 40 2.5 
Phasmid from tail terminus 50-62 56 3.9 
Ratios 

a 25-32 28 1.7 
b'  2.3-3.4 2.5 0.2 
c 6.1-7.3 6.7 0.3 

Lateral lip sectors rounded,  bearing large 
crescentic amphidial apertures. Cephalids 
and caudalid not observed. Hemizonid dis- 
tinct, 1-2 annules long, 1-2 annules ante- 
rior excretory pore. Esophageal glands 
well developed, extending 38% (35-40) of  
body length from anterior end. Genital 
pr imordium oval, 15 (14-16) long; 9 (8- 
10) wide, 160-189 p.m anterior to tail tip, 
consisting of  two somatic and two germinal 
cells. Esophagointesti~l  junction just pos- 
terior to level of  excretory pore, 97 + 3.8 
(89-102) from anteriar end. Cuticular an- 
nules distinct, (1.7-2.0) wide. Lateral field 
with three incisures, 23-25% body width, 
forming two irregularly aerolated bands. 
Tail annulated irregularly, tapering uni- 
formly to narrowly rounded terminus, ter- 
minal  hyal ine  por t ion  53-67% of  tail 
length. Phasmids small, 5-8 annules pos- 
terior to anus. 

Embryonated eggs (n = 20): Length = 104 
-+ 2.6 (99-110), width = 39 -+ 2.5 (36-42), 
L/W ratio = 2.6 -+ 0.2 (2.2-2.9). Egg-shell 
unsculptured and hyaline. J2 folded three 
or four times within egg shell. 

Male: Unknown 

Type host and locality 

Roots and surrounding soil of  bamboo 
(Phyllostachys pubescens Mazel) at Sacheon, 
in the Gyeongnam Province of South Ko- 
rea. 

Type designations 

Type material collected by F. Lamberti 
and H. Y. Choo on November 1989. Ho- 
lotype cyst (A/V.92/1); cone terminus (A/ 
V.92/2-8); and 50 paratype J2 (A/V.92/9- 
15) deposited in the Nematode Collection 
of the Istituto di Nematologia Agraria, 
Consiglio Nazionale delle Ricerche, Bari, 
Italy. Three glass slides containing J2, a 
cone terminus, and an entire cyst have 
been sent to each of the following collec- 
tions: nematode collection of  Entomology 
and Nematology Department, Rothamsted 
Experimental Station, Harpenden,  Herts, 
England; nematode collection of Land- 
bouwhogeschool, Wageningen, The Neth- 
erlands; University of  California Davis 
nematode collection, University of Califor- 
nia, USA; United States Department  of  
Agriculture nematode collection, Belts- 
ville, Maryland, USA; Collection Nationale 
de Nematodes, Laboratoire des Vers, Mu- 
s6um national d'Histoire naturelle, Paris, 
France. 

Diagnosis 

Distinguishing characteristics of Afenest- 
rata koreana n. sp. are: Juvenile: lip region 
with two labial annules; lip region with ad- 
jacent submedial lips fused to one another 
and to labial disc; stylet 15-17 p~m; lateral 
field with three incisures; long conical tail 
with hyaline portion 60% of tail length and 



porelike phasmids. Cyst: body subspherical 
with prominent neck and terminal cone; 
cuticle thick (14-21 p,m). Vagina deep, be- 
tween vulval lips sunken in the terminal 
cone. Fenestra, bullae, and underbridge 
absent. Anus on the immediate posterior 
side of  the cone terminus area. A tubercu- 
late pattern covers vulval lips and the en- 
tire terminal cone area. Male unknown. 

Relationships 

Afenestrata koreana n. sp. with respect to 
generic characteristics r e fe r red  to the 
presence of  cyst stage; sunken vulva in the 
terminal cone; absence of  fenestration, 
bullae, and underbridge is inserted in the 
genus Afenestrata Baldwin & Bell, 1985. 
Afenestrata koreana resembles morphologi- 
ca l ly  A. a fr icana (Luc ,  G e r m a n i  & 
Netscher), Baldwin & Bell, 1985 (1,3), and 
A. sacchari Kaushal & Swarup (2). A num- 
ber  of  characters  readily d i f ferent ia te  
these species: Afenestrata koreana differs 
from the two other species in having a 
shorter stylet length in juveniles (15-20 
p~m vs. 19-23 and 22-29 respectively in A. 
africana and A. sacchari). Second-stage ju- 
veniles ofA. koreana have three incisures in 
the lateral field, whereas four equidistant 
incisures are present on the lateral field of  
A. africana and A. sacchari. 

The absence of  an underbridge distin- 
guishes cysts ofA. koreana from those of  A. 
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sacchari. In addition, the J2 of  A. koreana 
with two labial annules can be easily sepa- 
rated from those of  A. sacchari, which pos- 
sess 3-4 annules. 

The lacelike cuticular pattern of  the en- 
tire cone of  A. koreana is similar to that re- 
ported for Rhizonema sequoiae by Othman 
and Baldwin (4), and for A. africana by Luc 
et al. (3). Kaushal and Swarup (2) did not 
include a detailed description of  the cone 
cuticular ornamentation for A. sacchari. 
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