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Descriptions of Three New Longidorus Species from 
Slovakia (Nemata: Longidoridae) 1 

M. LISKOVA, 2 R. T. ROBBINS, 3 AND D.J.F.  BROWN 4 

Abstract: Three new Longidorus species from Slovakia are described. Long~dorus carpathicus n. sp. most 
closely resembles Long~dorus silvae but  differs by having a longer  odontostyle, odontophore ,  and total 
styler; smaller a and c ratios; and longer distance to the guide ring. This new species also resembles L. 
picenus, L. macrosoma, and L. majorbut differs by having a narrower lip width. It fur ther  differs from L. 
picenus by having a longer odontostyle and smaller c ratio, and by lacking males; fi-om L. macrosoma by 
having a longer odontostyle, smaller c ratio, by lacking males, and a more  p ronounced  J1 tail peg; and 
from L. majorby having a shorter  body length, longer odontostyle, longer odontophore ,  and longer J1 
tail peg. Longidorus piceicola n. sp. most closely resembles L. eridanicus, from which it differs by having a 
greater lip width, longer  tail, smaller c ratio, larger c'  ratio, shorter  hyaline tail length, and a conically 
rounded  vs. hemispherical  tail. This new species differs from L. cylind~icaudatus by having a larger lip 
width, longer odontostyle and odontophore ,  and a greater distance to the guide ring; from L. nevesi by 
having a shorter  body length,  longer odontostyle, larger c' ratio, and shorter  hyaline tail length. 
Longidorusjuglansicola n. sp. most closely resembles L. athesinus but differs by its longer body, wider lips, 
and larger a and c ratios. It closely resembles L. vineacola but  differs by its shorter  body length, smaller 
c ratio, and an almost parallel lip outline vs. an expanded  lip outline; from L. lusitanicus by a longer 
odontophore  and tail, and an almost parallel lip outline vs. an expanded  lip outline. 

Key words: Longidorus carpathicus n. sp., Longidorus juglandicola n. sp., Longidorus piceicola n. sp., mor- 
phometrics,  nematode,  new species, taxonomy. 

During a nematological survey to deter- 
mine  the occur rence  and distribution of  
Longidoridae and Trichodoridae in Slova- 
kia (Liskova et al., 1995) specimens repre- 
senting three  undescr ibed Longidorus spe- 
cies were collected. The  species, which are 
described herein,  were each found  at only 
one  site: L. carpathicus n. sp. in a beech for- 
est (Fagus silvatica L.) in the area of  Baba (a 
hill in the Carpathian Mountains of  western 
Slovakia), L. piceicola n. sp. f rom a Norway 
spruce forest (Picea abies (L.) Karst) near  the 
village of  Cervena Skala in the Muranska 
Planina Mountains in central Slovakia, and 
L. juglandicola n. sp. f rom a walnut grove 
(Juglans regia L.) in the area of  Sorozka (a 
hill in eastern Slovakia). 

Received for publication 6 December 1996. 
Published with the approval of the director of the Arkansas 

Agricultural Experiment Station. 
2 Parasitological Institute, Slovak Academy of Sciences, 

Hlinkova 3, 040 01 Kosice, Slovak Republic. 
s Department of Plant Pathology, Nematology Laboratory, 

University of Arkansas, Fayetteville, AR 72701. 
4Virology Department, Scottish Crop Research Institute, 

Dundee, DD2 5DA, Scotland. Research at the Scottish Crop 
Research Institute was grant-aided by the Scottish Office Agri- 
cultural, Environment and Fisheries Department. 

E-mail: rrobbin@comp.uark.edu 

336 

MATERIALS AND METHODS 

Specimens were extracted from the soil 
with a mod i f i ed  d e c a n t i n g  and  sieving 
me thod  (Liskova et al., 1995). Longidorid 
spec imens  were  h a n d - p i c k e d  f r o m  the  
samples, heat-killed, fixed in 2% formalin, 
processed to anhydrous glycerin by a modi- 
fication of  Seinhorst 's rapid me thod  (Sein- 
horst, 1959), moun ted  on glass slides, and 
examined with a high-resolution light mi- 
croscope with Nomarski differential interfer- 
ence contrast. The  ratio J '  is the length of  
the hyaline region of the tail (measured on 
the longitudinal axis) divided by the hyaline 
width (measured perpendicular  to the lon- 
gitudinal axis at the beginning of  the hya- 
line region).  

SYSTEMATICS 

Longidorus carpathicus n. sp. 
(Fig. 1) 

Description 

Morphometr ics  of  the holotype female 
and four paratype females are given in Table 
1 and of  the paratype juveniles in Table 2. 

Female: Body forming J-shape, taper ing 
gradually anteriorly, lip base width 20-23% 
of  mid-body width. Cuticle appearing plain 
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FIG. 1. Photomicrographs of Longidovus carpathicus n. sp. A-D) Juvenile anterior regions, J1-J4, respectively. E) 
Female anterior region. F-I) Juvenile posterior regions, J1-J4, respectively. J) Female posterior region. Scale bar 
= 5 0  lam. 

except  for inconspicuous pores, with two lay- 
ers, each  a b o u t  2 l~m thick,  b e c o m i n g  
thicker about  two anal body widths anter ior  
to anus with a maximum thickness of  about  
15 pm at tail tip with inner  layer about  10 
pm thick (Fig. 1J). Lip region tapering; ar- 
cuate anteriorly with small, obscure labial 
and cephalic papillae present; no lip con- 
striction or expansion (Fig. 1E). Amphidial 
pouch  appearing bilobed in one  specimen, 
seen obliquely in o ther  specimens, extend- 

ing posteriorly to about  half  of  the distance 
to guide ring. Nerve ring about  one  body 
width (at odon tophore  base) posterior  to 
the o d o n t o p h o r e  base. Odontostyle  long 
and very slender, 1-1.5 p m  wide at base. 
O d o n to p h o re  base slightly swollen and mus- 
cular. Esophageal bulb about  4.5 times as 
long as wide, tapering anteriorly. Esophago- 
intestinal valve about  30% of  body width at 
base of  esophageal bulb, about  as long as 
wide, almost conical posteriorly. Vulva not  
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TABLE 1. Morphometrics of female Longidorus car- 
pathicus n. sp. 

Paratypes 4 females 
Holotype 
female Mean SD Range 

Body length 
(rnm) 6.36 6.34+ 0.12 (6.21-6.49) 

a 90 79 + 4.1 (74-84) 
b 14.4 14 + 3.4 (10-18) 
c 57 153 + 3.3 (149-156) 
c' 0.8 0.8_+ 0.02 (0.76-0.81) 
J' 0.3 0.4 +0.03 (0.36-0.43) 
V% 52.8 49 + 1.8 (47-51) 
Length (pan) 

Odontostyle 154 156 + 9.2 (142-162) 
Odontophore 81 83 _+ 5.0 (77-87) 
Total stylet 236 239 + 13.1 (219-248) 
Tail 41 41 + 1.0 (41-43) 
Anterior ovary 554 668 _+ 140 (524-838) 
Posterior ovary 530 649 _+ 110 (544-809) 
Hyaline tail 12 15 _+ 1.8 (13-17) 

Widths (lain) 
Lips 16.2 17.5 _+ 1.0 (16.2-18.3) 
Mid-body 71 81 + 3.5 (7%85) 
Anal 51 53.3 + 1.0 (53-55) 

Head end to 
guide ring 
(lam) 44 42 + 1.8 (41-44) 

elevated. Vagina perpendicu la r  to body axis 
with slightly th ickened cuticular lining, en- 
circled by a muscular  b a n d  at j unc tu re  with 
uterus, cuticle not  obviously th ickened exte- 
r ior to the vagina. Uterus and  sphincter  join-  
ing uterus and  oviduct prominent ;  sperm 
not  observed in uterus. Ovaries paired, op- 
posed,  reflexed. P re rec tum length 8 to 10 
anal body widths. Rectum length about  85% 
of  anal body width. Tail dorsally curved with 
a conical to bluntly rounded  tip. Hyaline 
area of  tail 2.3-3.0 times wider than long. 

Male: Not  found.  
Juveniles: Body shape arcuate to J-shaped, 

smaller  than adult  females. All juvenile lip 
shapes similar to adult  female  (Fig. l A D ) .  
Rep lacement  odontostyle present  in all four  
stages; anter ior  tip located within odonto-  
pho re  base in J1 (Fig. 1A), anter ior  tip in 
non-mol t ing specimens of  J2, J3, and  J4 in 
area of  nerve ring. Tail of  J1 with a distinct 
mucrona te  peg  20-29 p m  long (Fig. 1F). 
Tails o f  J2-J4  more  conical than female  (Fig. 
1~ - I ) .  

Diagnosis 

Longidorus carpathicus n. sp. differs f rom 
most  o ther  species in the genus by having 
the odontostyle length in excess of  130 pm,  
anter ior  end  smoothly tapered,  tail conically 
r o u n d e d ,  J1 with dist inct ly p e g g e d  tail, 
males not  found,  and four  juvenile stages 
found  (Robbins et al., 1995). The  code in 
the polytomous key (Chen et al., 1997) is: 
A67-B3-C4-D 1-E2-F3-G12-H1-I1. 

Relationships 

Longidorus carpathicus n. sp. most  closely 
resembles L. silvae Roca, 1993 (Roca, 1993) 
but  differs by its longer  odontostyle (142- 
162 vs. 114-133 pm) ,  longer  odon tophore  
(77-87 vs. 45-70 pm) ,  longer  total stylet 
length (219-248 vs. 165-198 pm) ,  shor ter  
m e a n  b o d y  l eng th  (6.34 vs. 6.90 m m ) ,  
smaller m e a n  a ratio (79 vs. 99), smaller 
mean  c ratio (153 vs. 167), and  longer  mean  
distance f rom the anter ior  end  to the guide 
ring (42 vs. 36 pm) .  Longidorus carpathicus n. 
sp. differs f rom L. picenus Roca, Lamber t i  
and  Agostinelli, 1984 (Roca et al., 1984), L. 
macrosoma Hooper ,  1961 (Hooper ,  1961), 
and  L. majarRoca and D'Errico,  1987 (Roca 
a n d  D 'Er r i co ,  1987) by its na r rower  lip 
width (16-18 vs. 19-22, 21-23, and  22-27 
pm,  respectively). It  fur ther  differs f rom L. 
picenus by its longer  mean  odontostyle (154 
vs. 137 pro), smaller mean  c ratio (153 vs. 
179), and  the absence of males. Longidorus 
carpathicus differs f rom L. macrosoma by its 
shor t e r  l eng th  (6.21-6.49 vs. 8 .40-11.90 
ram),  longer  odontostyle (142-162 vs. 123- 
140 pm) ,  smaller c ratio (149-156 vs. 205-  
253), lack of  males, and  longer  J1 tail peg. I t  
differs f rom L. major by its shor te r  body 
l e n g t h  (6 .21-6 .49  vs. 8 .50-12 .00  m m ) ,  
longer  odontostyle  (142-162 vs. 125-137 
pm) ,  longer  odon topho re  (77-87 vs. 54-67 
pm) ,  and  longer  j1  tail peg  (20-29 vs. 12-15 
pro). 

Type host and locality 

Type specimens collected 28 Sep tember  
1994 (3 females, 12juveniles) and  24 April 
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TABLE 2. Morphometrics of juvenile stages of Long~dorus ca~oathicus n. sp. 

J1 J2 J3 34 

Mean SD Mean SD Mean SD Mean SD 
(Range) (Range) (Range) (Range) 

n 14 7 6 6 
Body length (ram) 1.73 + 0.18 2.46 + 0.23 3.20 + 0.31 4.32 + 0.46 

(1.45-2.07) (2.08-2.77) (2.77-3.56) (3.60--4.80) 
a 52 - 6.0 55 +- 3.0 63 + 4.0 75 -+ 9.8 

(43-63) (51-60) (56-68) (66-94) 
b 5.5 -+ 0.6 8.0 -+ 1.8 7.6 -+ 0.8 10.1 + 2.4 

(4.1-6.1) (5.4-9.7) (6.6-8.6) (7.6-13.5) 
c 29 -+ 3.1 62 + 6.7 80 +_ 13.4 106 -+ 19.5 

(26-36) (51-73) (57-98) (71-125) 
c' 2.5 +- 0.3 1.2 + 0.1 1.0 + 0.1 0.9 + 0.2 

( 1.9-3.1 ) (1.0-1.3) (0.9-1.3) (0.8-1.3) 
J '  2.2_+0.3 0.3+0.1 0.3+0.1 0.4+0.1 

(1.8-2.8) (0.2-0.4) (0.2-0.4) (0.3-0.5) 
Length (pm) 

Odontostyle 90.3 + 2.7 100.0 +- 4.8 113.7 + 3.6 125.5 + 7.9 
(85-93) (89-104) (110-120) (112-134) 

Odontophore 54.5 + 3.8 60.0 + 7.0 69.4 + 12.9 81.5 + 6.2 
(49-61) (51-67) (55-91) (75-91) 

Total stylet 144.9 +- 4.3 160.1 +- 9.9 183 -+ 13.1 207.1 + 10.6 
(138-150) (142-168) (167--207) (189-221) 

Replacement 99 + 2.0 112 + 7.3 133 + 3.8 162 _+ 7.7 
odontostyle (97-104) (102-122) (128-138) (140-162) 

Tail 60 _+ 5.6 40 _+ 2.8 41 4- 4.4 42 -+ 4.8 
(51-67) (37-45) (37-49) (37-51) 

Hyaline tail 31.5 -+ 2.8 7.8 + 0.8 8.8 + ] .5 10.8 _+ 1.0 
(28-37) (7-9) (7-11) (10-12) 

Width (pm) 
Lips 9.8 _+ 0.06 11.7 _+ 0.5 13.7 + 1.1 15.4 _+ 1.0 

(9-11) (11-12) (12-15) (14-16) 
Mid-body 34+_ 3.0 45 +_ 3.7 51 _+ 2.9 59 + 10.8 

(24-39) (40-49) (47-56) (43-71) 
Anal 24 +_ 3.0 34 +_ 3.1 51 + 2.9 46 + 4.7 

(19-28) (30-39) (47-56) (41-51) 
Head end to 24 + 1.2 29 _+ 1.7 34 _+ 2.6 37 _+ 2.7 

guide ring (pro) (22-27) (26-32) (32-39) (33-41) 

1996  ( h o l o t y p e  f e m a l e ,  o n e  p a r a t y p e  fe-  

m a l e ,  22 j u v e n i l e s )  f r o m  t h e  r h i z o s p h e r e  o f  

b e e c h  (Fagus silvatica L.) in  t h e  a r e a  o f  B a b a  

(a h i l l  in  t h e  C a r p a t h i a n  M o u n t a i n s  o f  west-  

e r n  S lovak ia ) ,  M. Liskova ,  col l .  

Type designa~ons 

H o l o t y p e  f e m a l e ,  o n e  p a r a t y p e  f e m a l e ,  

a n d  33 p a r a t y p e  j u v e n i l e s  (14 J1 ,  s e v e n  J2 ,  

six J3 ,  six J 4 )  d e p o s i t e d  in  U S D A  N e m a t o d e  

C o l l e c t i o n ,  Bel tsvi l le ,  M a r y l a n d .  T w o  pa ra -  
type  f e m a l e s  d e p o s i t e d  in  t h e  M u s e u m  na-  

t i o n a l  d ' H i s t o i r e  n a t u r e l l e ,  L a b o r a t o i r e  des  

Vers ,  Paris ,  F r a n c e ,  a n d  o n e  p a r a t y p e  f e m a l e  

d e p o s i t e d  i n  t h e  P a r a s i t o l o g i c a l  I n s t i t u t e  

n e m a t o d e  c o l l e c t i o n ,  S lovak  A c a d e m y  o f  Sci- 

e n c e s ,  Kos ice ,  S lovak  R e p u b l i c .  

Etymology 

T h e  spec i e s  is n a m e d  a f t e r  t h e  C a r p a t h i a n  

M o u n t a i n s ,  w h e r e  t h e  s p e c i m e n s  w e r e  col-  

l e c t e d .  

Longidorus piceicola n.  sp. 

(Figs. 2, 3) 

Description 

M o r p h o m e t r i c s  o f  t h e  h o l o t y p e  f e m a l e ,  

p a r a t y p e  f e m a l e s ,  a n d  a l l o t y p e  m a l e  a r e  

g i v e n  in  T a b l e  3 a n d  o f  t h e  p a r a t y p e  j u v e -  

n i l es  in  T a b l e  4. 
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FiG. 2. Photomicrographs of L~gidorus piceicola n. sp. A) Female anterior region. B) Female posterior regLon. 
C) Male posterior region. Scale bar = 50 pm. 

Female: Body forming spiral to J-shape, ta- 
pering gradually anteriorly, width at lip base 
24-33% of midbody width. Cuticle appear- 
ing plain except for inconspicuous pores, 
with two layers about 3-4 pm thick, with the 
outer layer about twice as thick as the inner, 
becoming thicker about two anal body 
widths anterior to the anus, with a maximum 
of 8-14 lam at the tail tip, inner layer about 
4 times thicker than the outer. Lip region 
tapering; arcuate anteriorly with small, ob- 
scure labial and cephalic papillae present; 
no lip constriction or expansion (Fig. 2A). 
Amphidial pouch not distinct, appearing 
more or less pocket-shaped. Nerve ring 
about one body width (at odontophore 
base) posterior to the odontophore base. 
Odontostyle long and very slender, approxi- 
mately 2 pm wide at base; odontophore base 
slightly swollen and muscular. Esophageal 

bulb about 4-6 times as long as wide, taper- 
ing anteriorly. Esophago-intestinal valve 
about 30% of body width at base of esopha- 
geal bulb, about as long as wide, almost coni- 
cal posteriorly. Vulva not elevated. Vagina 
perpendicular to body axis with slightly 
thickened cuticular lining, encircled by a 
muscular band at juncture  with uterus. 
Uterus about 2 body widths in length, not 
obviously thickened exterior to the vagina. 
Uterus and sphincter joining uterus and ovi- 
duct prominent; sperm not observed. Ova- 
ries paired, opposed, reflexed. Prefecture 
length 8-10 anal body widths. Rectum 
length 75-85% of anal body width. Tail dor- 
sally curved with a conically rounded tip 
(Fig. 2B). Hyaline tail tip approximately 
twice as wide as long. 

Male: Morphologically similar to females, 
tail more tightly curled. Spicules thick, mas- 
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FIG. 3, Photomicrographs of Longidorus piceicola n. sp. juveniles. A-D) Azaterior regions, J1-J4, respectively. 
E-H) Posterior regions, J1-J4, respectively. Scale bar = 50 i.zm. 

sive, lateral accessory pieces inconspicuous. 
Posteriorly, adanal pair of supplements and 
11 ventral supplements (Fig. 2C). Sperm 
present in male genital tract. 

Juveniles: Body shape arcuate to J-shaped, 

smaller than adult females. All juvenile lip 
shapes similar to adult female (Fig. 3A-D). 
Replacement odontostyle present in all four 
stages: anterior tip located within odonto- 
phore base in J1 (Fig. 3A); anterior tip in 
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TABLE 3. Morphometrics of female and male Longidorus piceicola n. sp. 

Holotype female Allotype male 

Paratypes 24 females 

Mean SD Range 

Body length (mm) 5.14 4.92 
a 96 78 
b 9.2 7.8 
c 120 113 
c' 1.1 1.0 
j '  o.5 o.6 
V or T (%) 46 40 
Length (pm) 

Odontostyle 166 166 
Odontophore 79 61 
Total stylet 246 227 
Tail 43 44 
Anterior ovary 351 - 
Posterior ovary 266 - 
Hyaline tail 12 16 
Spicules - 53 

Width (txm) 
Lips 16 16 
Mid-body 53 44 
Anal 39 45 

Head end to 
guide ring (pro) 42 47 

5.19 _+ 1.44 (4.22-5.97) 
94 +_ 6.5 (73-104) 
9.5 _+ 0.9 (8-11) 
125 + 15.8 (94-149) 
1.1 _+ 0.1 (0.9-1.3) 
0.5 + 0.1 (0.4-0.6) 
47 _+ 1.5 (44-50) 

160 + 4.5 (151-169) 
81 + 4.0 (75-87) 

241 ± 7.3 (226-254) 
42 + 3.0 (36-49) 

347 _+ 56 (262-467) 
323 + 56 (238-459) 

12 +- 1.6 (8-14) 

16 -+ 0.7 (14-17) 
56 _+ 4.5 (48-63) 
40 + 2.1 (37-45) 

42 + 2.3 (37-45) 

non - mo l t i n g  spec imens  o f  J2, J3, a nd  J4  in 
area  o f  nerve ring. Juveni le  tails m o r e  coni- 
cal than  female  tails, with J1 tail be ing  the 
mos t  conical  (Fig. 3 E - H ) .  

Diagnosis 

Long~dorus piceicola n. sp. differs f r o m  mos t  
o t h e r  species in the  genus  by hav ing  an  
odontos ty le  l onge r  than  150 pm,  an te r io r  
end  smooth ly  tapered,  a conically r o u n d e d  
tail, males occu r r i ng  rarely, and  fou r  juve-  
nile stages. T h e  code  in the po ly tomous  key 
( C h e n  et  al., 1997) is: A67-B23-C34-D2- 
E (127)-F23-G12-H12-I2. 

Relationships 

Longidorus piceicola n. sp. mos t  closely re- 
sembles  L. eridanicus Roca,  Lamber t i  a n d  
Agostinelli ,  1984 (Roca et al., 1984) fi-om 
which  it differs by its g rea te r  lip width (14-  
17 vs. 10 -14  p m ) ,  l onge r  tail (36-49  vs. 21 -  
29 lain), smal ler  c rat io (94-149 vs. 159-  
242),  la rger  c '  rat io (0.9-1.3 vs. 0 .5-0.7) ,  
shor te r  hyaline tail l eng th  (8-14  vs. 15-19 
p m ) ,  an d  conically r o u n d e d  vs. hemispher i -  
cal tail. Longidorus piceicola n. sp. differs f r o m  
L. cylindricaudatus Kozlowska a nd  Seinhorst ,  

1979 (Kozlowska and  Seinhorst ,  1979) by its 
g r e a t e r  lip wid th  (14-17  vs. 1 3 - 1 4  p m ) ,  
l o n g e r  odon tos ty l e  (151-168  vs. 128-140  
pro),  longer  o d o n t o p h o r e  (75-87 vs. 50-70  
pro),  and  grea ter  distance to the guide  r ing 
(37-45 vs. 33-38  pro).  Longidorus piceicola n. 
sp. differs  f r o m  L. nevesi Macara ,  1985 
(Macara, 1985) by its shor te r  b o d y  l eng th  
( 4 - 6  vs. 6 - 1 0  r am) ,  l o n g e r  o d o n t o s t y l e  
(151-169 vs. 133-152 pm) ,  larger  c '  ratio 
(0.9-1.3 vs. 0.6-0.9) ,  and  shor te r  hyaline tail 
l eng th  (8-14  vs. 14--18 pro) .  

Type host and locality 

All type spec imens  o f  Longidorus piceicola 
col lected 28 S e p t e m b e r  1994 f rom the rhi- 
zosphere  o f  Norway spruce  (Picea abies (L.) 
Karst) growing in a gravelly sandy loam soil 
in the  Muranska  P lan ina  Mounta ins  n e a r  
the  village o f  Cervena  Skala, Slovakia, M. 
Liskova, coll. 

Type designations 

Holo type  female,  allotype male,  9 para- 
type females, and  78 para type juveniles  (22 
J1,  16 J2,  16 J3, 20 J4) depos i t ed  in USDA 
N e m a t o d e  Collect ion,  Beltsville, Maryland.  
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TABLE 4. Morphometrics of juvenile stages of Longidorus piceicola n. sp. 

J1 J2 J3 J4 

Mean SD Mean SD Mean SD Mean SD 
(Range) (Range) (Range) (Range) 

n 22 16 16 20 
Body length (mm) 1.50 ± 0.13 2.36 -+ 0.22 3.00 _+ 0.22 3.75 -+ 0.45 

( 1.32-1.72) ( 1.93-2.73) (2.60-3.47) (3.07-4.62) 
a 61 -+ 3.6 67 +- 3.5 74 _+ 2.9 80 + 8.6 

(56-74) (62-73) (67-79) (67-103) 
b 5.3 -+ 1.1 6.5 + 1.0 7.2 +_ 0.6 7.9 -+ 0.9 

(3.9-7.4) (5.1-7.7) (6.1-8.2) (6.3-9.5) 
c 34 + 3.2 49 + 6.1 68 + 7.3 81 _+ 13.5 

(30-42) (40-59) (57-81) (58-108) 
c' 2.6 ± 0.2 1.9 ± 0.3 1.5 + 0.2 1.3 + 0.2 

(2.2-3.0) (1.5-2.3) (1,3-1.8) (1.1-1.7) 
j '  1.1 + o.1 0.9 + 0.1 0.6 + 0.1 0.6 + 0.1 

(1.0-1.4) (0.8-1.0) (0.4-0.7) (0.4-0.8) 
Length (pm): 

Odontostyle 92 -+ 0.1 99 ± 3.0 119 i 5.3 133 _+ 8.5 
(81-99) (95-104) (110-128) (117-144) 

Odontophore 47 + 2.5 60 ± 3.5 67 ± 4.0 75 ± 4.7 
(43-53) (55-65) (59-73) (63-83) 

Total stylet 140 i 6.1 160 ± 3.8 185 2 7.5 208 + 10.4 
(130-150) (154-167) (169-201) (191-225) 

Replacement 99 + 3.2 122 +- 3.0 138 ± 6.3 158 ± 10.0 
odontostyle (91-104) (118--126) (128-150) (144-183) 

Tail 44 ± 3.3 48 ± 3.6 45 _+ 3.3 47 ± 4.6 
(39-51) (40-53) (37-49) (39-54) 

Hyaline tail 8 ± 0.8 9 + 0.8 10 + 0.9 11 :k 1.5 
(7-10) (8-10) (8-11) (8--14) 

Width (pm): 
Lips 9 + 0.3 11 ± 0.5 12 -+ 0.3 13 _+ 0.9 

(8.1-9.1) (10-12) (11.6-12.6) (12-14) 
Mid-body 25 ± 2.2 36 -+ 3.1 41 + 2.9 47 ± 3.6 

(21-28) (30--42) (37-48) (39-52) 
Anal 17 -+ 1.2 25 + 2.5 30 ± 2.1 36 -+ 2.7 

(15-20) (21-30) (26-35) (30-39) 
Head end to guide 22 + 0.6 28 ± 1.4 32 -+ 0.9 36 ± 1.7 

ring (pro) (20-23) (26-32) (30-34) (34-40) 

Twelve para type  females  depos i ted  in  the  
M u s e u m  n a t i o n a l  d ' H i s t o i r e  n a t u r e l l e ,  
L a b o r a t o r i e  des Vers, Paris,  F r a n c e ,  a n d  
t h r e e  pa ra type  f emales  d e p o s i t e d  in  the  
Paras i to logica l  I n s t i t u t e  n e m a t o d e  collec- 
t ion,  Slovak Academy of  Sciences,  Kosice, 
Slovak Republ ic .  

Etymology 

T h e  specific ep i the t  was chosen  for this 
n e m a t o d e ' s  associat ion with spruce  Picea) 
a n d  the Lat in  cola (to dwell).  

Longidorus juglandicola n. sp. 
(Figs. 4, 5) 

Description 

M o r p h o m e t r i c s  of  the  ho lo type  female ,  al- 
lotype male ,  para type females,  a n d  para type  
males  are given in  Tab le  5 a n d  of  the para- 
type juven i l e s  in  Tab le  6. 

Female: Body f o r m i n g  J- to spiral shape,  
a b o u t  80% of mid-body  width  at esophago-  
in tes t ina l  j u n c t i o n ,  t ape r ing  to a b o u t  35 % of  
mid-body  width  at lip base. Cuticle  appear -  
ing  p la in  excep t  for  i n c o n s p i c u o u s  pores,  



344 Journal of Nematology, Volume 29, No. 3, September 1997 

Fio. 4. Photomicrographs of Longidorus juglandicola n. sp. A) Female anterior region. B-C) Female posterior 
regions. D) Male posterior region. Scale bar = 50 tam. 

made up of  two layers 3-4 pm thick with 
both layers of  about  equal thickness, becom- 
ing thicker two anal body widths anter ior  to 
the anus, to a maximum of  10-20 lain; inner  
layer nearly three times thicker than the 
outer  layer at the tail tip. Lips parallel to 
slightly expanded,  arcuate to almost trun- 
cate (Fig. 4A). Small, obscure labial and ce- 
phalic papillae present.  Amphidial  pouch 
appearing bilobed in lateral view, extends 
posteriorly about  two-thirds of  the distance 
to the guide ring. Nerve ring about  one  
body width (at odon tophore  base) posterior 
to the odon tophore  base. Odontostyle long 
and slender, about  1.5 pm in diameter  at 
base, odon tophore  base slightly expanded.  

Esophageal bulb 4-6 times as long as wide, 
t ape r ing  anter ior ly .  Esophago- in tes t ina l  
valve about  40% of  body width at base of the 
esophageal bulb, about  as long as wide, al- 
most conical posteriorly. Vulva slightly el- 
evated, vagina perpendicular  to body axis, 
with slightly thickened cuticular lining en- 
circled by a muscular band  at junc ture  with 
uterus, cuticle not  obviously thickened exte- 
rior to the vagina. Uterus and sphincter join- 
ing uterus and oviduct prominent ,  uterus 
length 4.5 to 6 times midbody width, sperm 
observed in uterus. Ovaries paired, opposed,  
reflexed. Prerectum length 7 to 9 anal body 
widths. Rectum length almost 75% of  anal 
body width. Tail with dorsal curve, tip coni- 
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FIG. 5. Photomicrographs of Longidorusjuglandicola n. sp. juveniles. A-D) Anterior regions,JI-J4, respectively. 
E-H) Posterior regions, J1-J4, respectively. Scale bar = 50 pro. 

cal to bluntly rounded (Fig. 4B,C). Hyaline 
area of  tail about twice as wide as long. 

Male: Body shape similar to female, except 
posterior region strongly curved ventrally. 
Morphometrics and anatomy similar to fe- 
male except for structural differences in 
genitalia. Spicules thick, massive, lateral ac- 
cessory pieces inconspicuous. Paired adanal 
supplements 13-18 lam anterior to cloacal 
opening;  10 to 14 medioventral  supple- 
ments anterior to cloaca. Tail conical, yen- 

trally curved, with tip semi-hemispherical to 
conical (Fig. 4D). Hyaline area about twice 
as wide (21-28 lain) as long. 

Juveniles: Body shape arcuate to J-shaped, 
smaller than adult females. All juvenile lip 
shapes similar to adult female (Fig. 5A-D). 
Replacement odontostyle present in all four 
stages: anterior tip located within odonto- 
phore base in J1 (Fig. 5E); anterior tip in 
non-molting specimens of J2, J3, and J4 in 
area of nerve ring. Juvenile tails more coni- 
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TABLE 5. Morphometrics of  female and male Longidorusjuglandicola n. sp. 

Paratypes 17 females 
Holotype Allotype 

female Mean SD Range male 

Paratypes 9 males 

Mean SD Range 

Body length (mm) 6.93 6.40 + 0.57 (5.61-7.51) 6.53 
a 108 115 +_ 7.9 (104-131) 124 
b 15.1 14.2 + 1.4 (11-17) 13.3 
c 148 156 + 12.7 (136-180) 153 
c' 1.0 0.9 + 0.1 (0.8-1.1) 0.9 
J '  0.6 0.4 + 0.1 (0.3-0.6) 0.5 
v or T (%) 55 55 + 1.8 (52-57) 43 
Length (tam): 

Odontostyle 89 87 + 4.0 (81-95) 89 
Odontophore  77 76 --. 4.3 (71-83) 83 
Total styler 166 163 _+ 6.6 (152-177) 173 
Tail 47 41 -+ 4.6 (36-51) 43 
Anterior ovary 609 641 + 105 (600-940) - 
Posterior ovary 595 600 + 119 (491-1003) - 
Hyaline tail 20 14 ± 3.4 (10-20) 12 
Spicules - - 65 

Width (pm): 
Lips 19 19 + 0.9 (198-21) 20 
Mid-body 64 56 + 3.6 (51-64) 53 
Anal 49 45 + 2.0 (41-49) 46 

Head end to guide 
ring (pro) 32 34 _+ 1.5 (31-37) 35 

6.05 _+ 0.60 (5.43-7.30) 
113 + 8.1 (99-128) 

13.8 -- 1.7 (11-17) 
139 + 17.1 (116-163) 
1.0 + 0.1 (0.9-1.2) 
0.6 + 0.1 (0.4-0.7) 
42 + 4.8 (37-52) 

87 _+ 4.5 (81-93) 
74 + 5.2 (65-81) 

161 + 4.3 (154-167) 
44 _+ 4.3 (39-53) 

14 +_ 1.9 (12-16) 
66 -+ 4.4 (57-71) 

20.4 + 0.3 (20-21) 
54 + 2.5 (51-57) 
45 -+ 1.3 (43-48) 

35 + 1.4 (33-37) 

ca1 than female tails, with J1 tail being the 
most conical (Fig. 5E-H). 

Diagnosis 

Longidorus juglanclicola n. sp. is character- 
ized by body length of 5.6-7.5 mm, odonto- 
style length of 81-95 pm, parallel to slightly 
expanded lips, distance to guide ring from 
anterior end less than 2 lip widths, conically 
rounded  tail, numerous males, and four ju- 
venile stages. The code in the polytomous 
key (Chen et al., 1997) is: A3-B4-C3-D3-E2- 
F34-G23-H12-I2. 

Relationships 

Longidorus juglandicola n. sp. most closely 
resembles L. athesinus Lamberti, Coiro, and 
Agostinelli, 1991 (Lamberti et al., 1991) but 
differs by its longer body (5.6-7.5 vs. 3.%5.8 
mm) ,  wider lips (18-21 vs. 14-18 pm),  
larger a ratio (104-130 vs. 56-88), and 
larger c ratio (140-180 vs. 99-145). L. jug- 
landicola also closely resembles L. vineacola 
Sturhan and Weischer, 1954 (Sturhan and 
Weischer, 1954) but  differs by its shorter 
length (5.6-7.5 vs. 6.9-9.2 mm),  smaller c 

ratio (140-180 vs. 186-247), and an almost 
parallel lip outline vs. an expanded lip out- 
line. L. juglandicola also closely resembles L. 
lusitanicus Macara, 1985 (Macara, 1985) but 
differs by its longer odontophore  (71-83 vs. 
46-58 pro), longer  tail (36-51 vs. 27-36 
pm), and an almost parallel lip outline vs. an 
expanded lip outline. 

Type host and locality 

Collected 28 September 1994 from the 
rhizosphere of walnut (Juglans regia L.) in 
sandy loam soil in the area of  Sorozka (a hill 
in eastern Slovakia), M. Liskova, coll. 

Type designations 

Holotype female, allotype male, 7 para- 
type females, 4 paratype males, and 79 juve- 
nile paratypes (six J1, 17 J2, 26 J3, 30 J4) 
deposited in the USDA Nematode Collec- 
tion, Beltsville, Maryland; 8 paratype females 
and 4 paratype males deposited in the Mu- 
seum national d'Histoire naturelle, Labora- 
torie des Vers, Paris, France, and 2 paratype 
females and one paratype male deposited in 
the Parasitological Institute nematode col- 
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TABLE 6. Morphometrics of juvenile stages of Longidorus juglandicola n. sp. 

j1 j2 j3 j4 

Mean SD Mean SD Mean SD Mean SD 
(Range) (Range) (Range) (Range) 

n 6 17 26 30 
Body length mm (L) 1.41 _+ 0.19 2.14 + 0.25 3.29 + 0.28 4.63 _+ 0.46 

(1.26-1.76) (1.69-2.59) (2.97-4.05) (3.78-5.68) 
a 62 ± 3.9 66 + 4.3 79 + 4.0 98 -+ 6.1 

(56-66) (60-72) (70-88) (89-113) 
b 5.7 -+ 1.0 7.5 + 1.0 9.5 + 0.9 11.7 + 1.7 

(4.2-6.5) (5.8-10,0) (8.2-11.5) (9.3-16.6) 
c 32 ± 4.2 48 + 5.9 74 _+ 7.8 108 -+ 9.1 

(28--38) (39-57) (62-92) (92-125) 
c' 2.4 + 0.3 1.8 -+ 0.2 1.3 +- 0.1 1.1 + 0.1 

(2.1-2.9) (1.5-2.2) (1.1-1.7) (1.0-1.4) 
J '  1.0-+0.2 0.8+0.2 0.6+0.1 0.5+0.1 

(0.7-1.3) (0.6-1.1) (0.5-0.7) (0.3-0.6) 
Length (pro) 

Odontostyle 48 _+ 1.5 57 -+ 3.1 67 _+ 3.6 76 -+ 3.6 
(47--51) (51-63) (59-76) (67-81) 

Odontophore 34 -+ 3.1 53 -+ 4.4 63 _+ 3.8 63 + 3.4 
(30-39) (47-63) (55-71) (55-71) 

Total stylet 82 --. 3.7 110 + 4.8 129 + 6.0 139 -+ 4.6 
(79--87) (106-124) (120-142) (126-146) 

Replacement 59 :k 2.8 73 -+ 3.8 81 + 5.2 89 + 4.4 
odontostyle (55-62) (65-77) (73-95) (79-97) 

Tail 44 4- 4.6 46 -+ 3.3 44 + 3.6 43 -+ 4.3 
(39-49) (39-53) (37-51) (37-59) 

Hyaline tail 10 -+ 1.9 11 -+ 1.8 12 -+ 1.4 12 -+ 2.0 
(7-12) (7-14) (10-14) (9-17) 

Width (pm) 
Lips 10.0 4- 0.4 12 -+ 0.9 14 + 0.4 16 -+ 0.5 

(9--10) (10-14) (13-15) (15-17) 
Mid-body 23 4- 3.8 33 --- 4.6 42 -+ 3.1 47 -+ 3.8 

(19-29) (24-43) (36-50) (41-59) 
Anal 18 _+ 3.1 26 -+ 3.3 34 _+ 2.7 40 :k 2.9 

(15-23) (21-30) (28-41) (36--47) 
Head end to guide 17.9 -+ 0.5 22 4- 1.2 26 +- 1.1 30 4- 1.4 

ring (pm) (17.3-18.3) (20-24) (24-28) (27-33) 

lection, Slovak Academy of Sciences, Kosice, 
Slovak Republic. 

Etymology 

The specific epithet was chosen for this 
nematode's association with walnut (Jug- 
lans) and the Latin cola (to dwell). 
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