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Cryphodera utahensis n. sp., (Heteroderidae), 
A New Species from Wild Rose in Utah 
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Abstract: A new species of Cryphodera Colbran, 1966, parasitic on wild rose (Rosa sp. L.), 
is described from Utah, USA. Cryphode~'a utahensis n. sp. most closely resembles C. podocarpi 
(Wouts, Iq73) Luc et al., 1978, but is distinct with respect to a number of characters including 
juveniles with a longer esophagus (206 versus 142 ~tm), shorter tail (47 versus 69 gin), and fimr 
rather than three incisures in the lateral field. Females of C. utahensis have a terminal pro- 
tuberance which is more pr(mouuced than in other species. ~anning electron microscope ob- 
servations of the lip region of males indicate a labial (li~ surrounded by six lip sectors. How- 
ever, the remainder of the lip region is comprised of irregularly-shaped plates; similar patterns 
with hmgitudinal striae apparently characterize males throughout the genus. The lip pattern 
of juveniles of C. utahensis n. sp. includes an oval labial disc surrounded by six lip sectors; 
transverse striae extend the heigttt of the lip region without longitudinal striae. The type 
locality of C. utahensis coniirms a broader distribntion of the genus than was indicated for 
other species, which are limited to Australia (Queensland) and New Zealand. Key words: taxo- 
nomy, scanning electron microscopy, morphology, Meloidodcrinae. 
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T h e  genus  Cryphodera C o l b r a n ,  1966 
was e rec ted  to a c c o m m o d a t e  a h e t e r o d e r i d  
which  r e s e m b l e d  Meto.idodera C h i t w o o d  et 
al., 1956 wi th  respec t  to the  absence  of a 
cyst a n d  the s t r i a t ed  cut ic le ,  b u t  d i f fered 
p r i m a r i l y  by the pos t e r io r  pos i t i on  of  the  
vulva  (2) .  Cryphodera r e m a i n e d  m o n o t y p i c  
un t i l  Luc  et al. (4) synonomized  Zelando- 
dera (Wouts ,  1973) wi th  Cryphodera, cre- 
a t i n g  t h r e e  new c o m b i n a t i o n s .  T h e  type  
species has on ly  been  r e p o r t e d  f rom Queens-  
land ,  Aus t ra l i a ,  and  the r e m a i n i n g  species 
f rom New Zea land .  

Be tween  1977 a n d  1981 an  u n d e s c r i b e d  
Cryphodera sp. was co l l ec ted  f rom roo t s  
a n d  soil  associa ted  wi th  w i ld  rose  f rom 
Clea r  Creek  Canyon ,  as wel l  as Gates  Creek,  
U tah .  Males  were  on ly  ra re ly  encoun t e r e d .  

M A T E R I A L S  A N D  M E T H O D S  

Specimens  f rom the  type  loca l i ty  in  U t a h  
were f ixed in  5 %  f o r m a l i n  a n d  in f i l t r a t ed  
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with  g lycer in  for e x a m i n a t i o n  w i th  the  
l ight  microscope .  In  a d d i t i o n  to  whole  speci- 
mens,  some excised heads  of  females  were  
p repa red ,  as wel l  as t e r m i n a l  p ro tube rances ,  
in g lycer in  jel ly.  M e a s u r e m e n t s  a n d  cor- 
r e s p o n d i n g  a b b r e v i a t i o n s  were  as p rev ious ly  
def ined  (1). Males  a n d  juven i l e s  were  in- 
f i l t r a ted  wi th  g lycer in  a n d  were m o u n t e d  
for obse rva t i on  wi th  the  s c a n n i n g  e l ec t ron  
mic roscope  (SEM) as r e p o r t e d  by Sher  a n d  
Bell  (5). Fe ma le s  were  p r e p a r e d  for  SEM 
by f ixing in  3/% g l u t a r a l d e h y d e  in  .025 M 
p h o s p h a t e  buffer  a t  p H  7.2 for  a t  least  
12 h. T h e  spec imens  were  r insed  in  d i s t i l l ed  
water ,  d e h y d r a t e d  t h r o u g h  a g r a d u a t e d  ser- 
ies to  1 0 0 ~  acetone,  a n d  c r i t i ca l -po in t  d r i ed  
us ing  c a r b o n  d iox ide .  G lyce r in - in f i l t r a t ed  
a n d  c r i t i ca l -po in t  d r i e d  spec imens  were  
spu t t e r - coa ted  wi th  20 n m  g o l d - p a l l a d i u m  
and  e x a m i n e d  wi th  a J E O L  JSM-35C elec- 
t ron  mic roscope  at  5 a n d  15 KV, respec- 
t ively.  

Spec imens  of Cryphodera eucalypti Col-  
b ran ,  1966 a n d  pa ra types  of  C. coxi (Wouts ,  
1973) Luc  et  al., 1978; C. nothophagi 
(Wouts ,  1973) L u c  et  al., 1978, a n d  C. 
podocarpi (Wouts ,  1973) Luc  et  al . ,  1978 
were  a v a i l a b l e  f rom the U n ive r s i t y  of  Cal l -  
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fornia Riverside Nematode  Collection 
(UCRNC) for comparison. 

SPECIES D E S C R I P T I O N  

Cryphodera utahensis n. sp. 

Females (measurements of 20 paratypes): 
L (including "neck") = 3.38-6.64 m m  
(mean 5.046 ram, .95% confidence interval  
± .500); width = 1.74-4.66 m m  (3.031 m m  
-+- .384); neck length = 70.0-163.2 /~m 
(105.63 ttm ---+ 12.83) styler = 41.4-55.8 #m 
(48.77/~m ± 1.45); stylet shaft and knobs = 
18.6-27.0 ttm (19.94 ttm ± 1.12); D G O  = 
1.5-3.9 /~m (2.36 /~m -4- .32); median bulb 
(length) = 24.0-33.6/~m (26.79 ttm + 1.38); 
median bulb (width) = 22.4-32.0 ttm (25.56 
t~m -4- 1.05) ; valve in median bulb (length) 

= 4.8-8.0/zm (6.46 t t m ±  .39);valve in me- 
dian bulb  (width) = 4.3-7.2/zm (5.62 ttm 
.45); head end to end of median bulb = 70.4- 
108.8/~m (84.85 ttm ~ 5.69); excretory pore 
from anter ior  end = 27.2-56.0 ttm (36.82/~m 
± 3.91); vulva-anus distance (lateral view) 

= 52.8-88.0/xm (64.04 ~tm ± 5.76); thickness 
of cuticle = 9.6-16.0/tm (12.39 /am ~ .89); 
a = 1.13-2.95 (1.73 ± .21); m = 44.44- 
62.50 (54.42 +__ 3.32); o = 3.08-8.71 (5.41 
± .79); length median  bu lb /w id th  median  
bulb = .88-1.19 (1.05 -+- .04); excretory 
pore % of L = 4.07-14.15 (7.59 ~ 1.11); 
vulva length (four cones) = 48.0-51.2 ttm 
(49.6/tm). 

Description (females) (Figs. 1, 7-9): Body 
slmpe varying f rom reni form with strong 
dorsal curvature in small individuals to 
lemon-shaped in large specimens. Neck usu- 
ally clearly offset from body contour  and 
frequently reflexed ventrally; terminal  pro- 
tuberance well defined (Fig. 1). Freshly 
collected specimens pearly white, becoming 
darker and yellowish-brown after fixation 
in formalin.  Subcrystalline layer thin; 
brown "cement"  apparent ly  at taching head 
and "neck" region to root. Cuticle th inner  
in neck region becoming uniformly thick 
throughout  body except slightly thicker in 
terminal  protuberance.  Transverse  stria- 
tions well defined and  similar to juveniles 
and rnales in neck region; body markings 
rough textured and  characterized by fine 
pits between striae (Figs. 1C, 7-9). Head  
region with two annules, labial disc squar- 
ish with four submedial  lobes (Fig. 1B); 

stylet cone with p rominent  ventral  curva- 
ture (Fig. 1A). Gonads with two ovaries; 
vulva terminal,  with anus at base of pro- 
tuberance (Figs. 1D-9). 

Holotype (female): L = 3,50 mm;  width 
= 1.98 ram, neck length = 88.2 um; stylet 
= 45.0/~m; stylet shaft and knobs = 19.8 
~m; D G O  = 2.7 ttm, median  bulb  (length) 
= 27.0 /zm; median bulb (width) = 26.1 
/~m; valve in median bulb (length) -- 7.2 
~na; valve in median  bu lb  (width) = 6.3 
#m; head end to end of median bulb  = 
81.0 /zm; excretory pore from anterior  end 
= 30.6/~m; vulva-anus distance = 81.0/~m, 
thickness of cuticle = 12.6 /~m; length me- 
dian bu lb /wid th  med ium bulb --1.03; ex- 
cretory pore % = 8.74. Female as in gen- 
eral description; body shape reni form with 
strong dorsal curvature.  Neck reflexed yen- 
trail)'; neck and stylet twisted relative to 
rest of body, giving appearance of dorsal 
curvature of stylet cone. 

Males (measurements of 8 paratypes):  
I, = 7.80-10.32 m m  (9.210 m m  ± .793); 
width = 19.9-21.5 /~m (20.37 ~m ~ .97); 
l ip region (height) = 4.4-6.4 t~m (5.41 /~m 
± .59); l ip region (width) = 7.6-9.6 /zm 
(8.68 /an -+- .60); stylet = 32.0-34.8 /~m 
(33.32 ~m -+- 1.04); stylet knobs (length) 
= 2.9-2.8/~m (2.37/~m ± .26); stylet knobs 
(width) = 4.8-5.2 /~m (4.90 /~m -+- .18); 
stylet shaft and  knobs = 12.8-18.4 /~m 
(14.71 /~m -4- 1.59); D G O  = 2.1-3.6 ttm 
(2.81 ttm -q- .39); median bulb (length) =- 
13.6-18.4 /~m (15.60 /tm ± 1.35); median  
bulb (width = 6.0- 7.6/~m (7.20/tm -+- .54); 
esophagus length = 108.0-176.0 #m (140.06 
t~m ± 16.76); excretory pore f rom anterior  
end = 122.1-155.6 /~m (135.69/~m ±8.25);  
hemizonid from anterior  end = 109.2-144.8 
/~m (130.10 /tm ± 8.61); annule width -= 
1.60-1.92 /zm (1.81 /zm ~.09);  tail length 
=3.33-6.80 /~m (5.55 /zm ~ .83); testis 
length = 232.7-574.0 /~m (408.52 tzm ± 
92.0); spicule length = 22.0-30.8/zm (25.37 
/xm ± 3.25); gubernaculum length = 7.2- 
10.2/~m (8.77 #m ± 1.00); a = 40.38-53.33 
(45.29 ± 4.10); b = 4.59-5.95 (5.09 ± .36); 
17' = 5.69-7.59 (6.64 -+- .63); c - 124.71- 
245.69 (171.23 + 32.74); c' = .21-.32 (.27 
± .03) m = 46.51-61.90 (55.88 ± 4.16; 
O = 6.35-10.71 (8.45 ± 1.18); T % = 
25.47-56.24 (44.16 __+ 8.42); excretory pore 
% = 13.48-17.07 (14.87 ± 1.49). 
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Fig. I. Drawings of females of Cryphodera ~tahe.sis n. sp. A) Entire specimen (lateral). B) Face view 
as obserxed with SEM. C)Anterior portion (lateral). D) Terminal protuberance showing position of 
anus aud vulva. E) Outline of specimens of varying si~e and shape. 

Descriptior~ (males) (Figs. 2, 4, 5): Body 
cylindrical, tapering near anterior terminus; 
posterior half ot' heat-killed specimens twist- 
ing about 90 degrees. I,ip region distinctly 
offset, with five annnles and irregular longi- 
tudinal striae (Figs. 2A & D, 4, 5). Amphid 
opening slit-like. Lateral field with four 
incisures generally areolated (Fig. 2E), cen- 

ter ridge not areolated in tail region. Ce- 
phalids sometimes visible at about  third 
and ninth annule; hemizonid about  1V2 
anntdes long. Stylet knobs often with pos- 
terior slope, sometimes with minute  anterior 
indentat ion (Fig. 2A-C). Median bulb nar- 
row and elongate; gland lobe very broad, 
highly variable in length and with indis- 
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Fig. 2. Drawings of males of Cryphodera utahensis n. sp. A) Anterior portion (lateral). B) Stylet (dor- 
sal). C) Stylet (ventral). D) Face view as observed with SEM. E) I.ateral field. F) Tail (lateral). G) Tail 
ventral). 
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tinct esophago-intestinal junction. Testis 
highly variable in length, filled with large 
irregularly shaped sperm. Tail very short, 
terminus angular in lateral view with 
spicule sheath protruding about 6 t~m from 
main body contour; phasmids indistinct 
(Fig. 2F-G). One very small male (L = .58 
ram) encountered. 

Juveniles (measurements o[ 20 paratypes 
shown in Table 1). 

Description (juveniles) (Figs. 3, 6): Body 
cylindrical, slightly tapered anteriorly, 
sharply tapered posteriorly (Fig. 3A). Lip 
region slightly offset with five annules; no 
longitudinal striae. Amphid opening pore- 
like (Figs. 3H, 6). Lateral field with four 
incisures, little or no areolation (Fig. 3F). 
Cephalids sometimes visible at third and 

ninth annule; hemizonid about two annules 
long; caudalid about 1½ annules long and 
about four annules anterior to anus. Styler 
knobs with slight artterior indentation (Fig. 
3B-D). Median bulb proportionately 
broader and less elongate than in male. 
Gland lobe with three glands relatively dis- 
tinct; large conspicuous subventral gland 
nuclei, less conspicuous dorsal gland nu- 
cleus, distinct esophago-intestinal junction. 
Phasmid about one annule width in diam- 
eter, with broader spherical ("lens-like") 
structure beneath surface of cuticle; tail 
tapering (Fig. 3E-G). 

Diagnosis: C~3,phodera utahensis n. sp. 
most closely resembles C. podocarpi but is 
distinct on the basis o[ several characters. 
The esophagus o[ juveniles o[ C. utahensis 

Tab le  1. Measu remen t s  of second-stage juveni les  of Cryphodera utahensis n. sp. (n = 20). 

Confidence interval  S tandard  

Charac te r  R ange  Mean  95% 99% devia t ion  

Linear  (/Lm) 
Body length  508.0-596.8 5.33.89 ± 10.27 ± 14.04 21.947 
Body width  17.8- 24.0 20.78 + .62 ± .84 1.325 
l a p  region (height)  4.4- 6.0 5.19 + .18 ± .24 .391 
Lip region (width) 10.0- 11.5 10.64 + .26 ± .36 .559 
Stylet l eng th  35.2- 41.0 37.63 ----- .69 + .94 1.469 
Stylet knobs  (height)  2.8- 4.0 3.35 ± .17 ± .23 .335 
Stylet knobs  (width) 6.4- 7.6 7.16 ± .15 ± .21 .325 
Stylet shaf t  and  knobs 17.5- 20.5 18.86 ± .41 ± .57 .883 
DGO 4.0- 7.0 5.45 ± .33 ± .46 .712 
M e d i u m  bulb  (length) 14.0- 19.0 15.94 + .82 ± 1.12 1.758 
M e d i u m  bu l b  (width) 8.9- 13.0 11.90 ± .43 + .58 .909 
Esophagus  length  136.9-241.0 206.08 + 12.48 ± 17.06 26.669 
Excretory pore t .  

anter ior  end  108.0-134.4 120.62 + 3.42 + 4.67 7.305 
Hemizon id  to anter ior  end  103.0-126.5 119.23 ± 2.99 ± 4.09 6.392 
A n n u l e  wid th  1.5- 1.9 1.78 ± .07 + .09 .141 
Ta i l  l eng th  40.0- 51.5 46.86 ± 1.46 ± 1.99 3.120 
Ta i l  t e rminus  length  22.2- 30.5 27.54 ± !.16 ± 1.59 2.485 

(hyal ine  region) 
Phasmid  to tail t ip 38.5- 47.5 41.99 ± 1.32 ± 1.81 2.740 
Geni ta l  p r i m o r d i u m  to 

tail tip 143.5-226.0 189.10 ± 9.02 ± 12.39 18.144 

Ratios 
a 21.3- 33.5 25.83 ± 1.12 ± 1.53 2.391 
b 2.1- 3.9 2.64 ± .19 ± .26 .404 
b '  1.9- 3.0 2.19 ± .13 ± .17 .268 
c 10.1- 13.0 11.35 ± .36 ± .49 .764 
c ~ 2.7- 3.6 3.14 ± .10 ± .14 .222 

Percentages 
m 44-53 50.2 ± 1.18 ± 1.62 2.530 
o 14-18 14.5 ± .95 ± 1.29 2.030 
Excretory pore 20-25 22.6 ± .74 ± 1.01 1.580 
Geni ta l  p r i m o r d i u m  28-41 3fi.1 ± 1.52 ± 2.08 3.250 
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Fig. 3. Drawings of juveniles of Cr.yphodera utahensis n. sp. A) Entire specimen (lateral). B) Anterior 
portion (lateral). C) Stylet (dorsal). D) Stylet (ventral). E) Tail (lateral). F) Tail  surface with lateral 
field (lateral). G) Tail (ventral). H) Face view as observed with SEM. 
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is m u c h  longer (206.1 versus 142.0 #m) 
consequently b is less (2.6 versus 3.8). Juve- 
niles of C. utahensis have a shorter tail (46.9 
versus 68.9 tLm). In  addition, the lateral 
field of juveniles of C. utahensis has four 
incisures whereas C. podocarpi has three. 
Males of C. utahensis tend to be more  
slender than those of C. podocarpi so that  
the a ratio is greater  (45.3 versus 35.7); the 
stylet tends to be shorter in C. utahensis 
(33.3 versus 37.0/~m). T h e  overall shape of 
females of C. utahensis is distinct from C. 
podocarpi and other Cryphodera spp. as a 
result of the more  pronounced  terminal  
protuberance.  

Holotype (female): Collected by A. H. 
Bell and M. Mundo-O. on 4 May 1981. 
Catalog num ber  52, U C R N C ,  Depar tmen t  
of  Nematology, University of California, 
Riverside. 

Paratypes (57 females, 9 males, 88 ju- 
veniles): Same data as holotype. Specimens 
distr ibuted in type collections as follows: 
6 females, 1 male, 6 juveniles, USDNC, Di- 
vision of Nematology,  University of Cali- 
fornia, Davis; 6 females, 1 male, 6 juveniles, 
USDA Nematology Investigations, Belts- 
ville, Maryland; 6 females, 6 juveniles, 
Rothamsted  Exper imenta l  Station, Harpen-  
den, England; 39 females, 7 males, 70 juve- 
niles, UCRN C ,  Depar tment  of Nematology, 
Universi ty of California, Riverside. 

Type habitat and locality: Roots and 
surrounding soil of wild rose (Rosa sp. L.; 
blooms were not available for specific iden- 
tification), Clear Creek Canyon, Sevier 
County,  Utah.  Addi t ional  specimens have 
been collected from wild rose at Gates 
Creek, Utah.  

Detailed surface morphology: T h e  face 
view of C. utahensis n. sp., as observed with 
SEM, is strikingly different between males 
and juveniles. T h e  l ip region of the male  
includes a broadly oval labial disc, with a 
large prestoma region surrounded by ori- 
fices of six labial sensillae (Figs. 2D, 4, 5). 

2, April 1983 

Slit-like openings of amphids  occur at each 
lateral margin.  T h e  labial  disc is sur- 
rounded by six sectors, four submedial  and 
two lateral, of nearly equa l  size. T h e  re- 
mainder  of l ip region consists of a pa t tern  
of highly irregularly shaped plates (i.e., 
regions defined by superficial cuticular in- 
cisures) which include longitudinal  and 
transverse striae (Figs. 2D, 4, 5). 

Specimens of C. eucalypti, the type spe- 
cies, were available for comparison with C. 
utahensis n. sp. but  had  been prepared for 
light microscopy in 1966 and were of mar- 
ginal quali ty for SEM. However,  SEM ex- 
amina t ion  of several views of a few speci- 
mens made it possible to prepare a com- 
posite i l lustration of the head regions (Fig. 
10). T h e  l ip region of males is character- 
ized by a labial disc surrounded by six sep- 
arate l ip sectors, similar to C. utahensis n. 
sp. However,  the remainder  of the l ip re- 
gion, unlike C. utahensis n. sp., consists of 
a single transverse row of about  12 rectan- 
gular plates (Fig. 10A-B). T h e  plates are 
not necessarily symmetrically arranged, and 
the numbers  of plates on the dorsal side may 
vary relative to the ventral  side. 

Light microscope observations o[ para- 
types of C. po.docarpi, C. nothophagi, and 
C. coxi confirm the presence of longi tudinal  
striae on tile l ip region of males of each 
and suggest a similar face pat tern  among  
members  of the genus. T h e  pa t te rn  for 
C. coxi and C. nothophagi appears  to in- 
clude a single row of rectangular  plates as 
in C. eucalypti, whereas C. podocarpi has 
a pat tern  of irregularly shaped plates simi- 
lar to C. utahensis n. sp. 

T h e  l ip region of juveniles of C. 
utahensis n. sp. is clmracterized by an oval 
to broadly spindle-shaped labial disc, with 
the longer axis being dorso-ventral (Figs. 
'4H, 6). T h e  prestoma is also oval with six 
orifices of labial sensillae. T w o  pore-like 
openings of amphids  occur at the margin  
of each lateral side of the disc. T h e  labial 

\ \ \ \ \  ~_ 
II/11 r 

Fig. 4. SEM face view of male of Cryphodera utahensis n. sp. )< 7,400. 
Fig. 5. SEM submedial view of lip region of Cryphodera utahensis n. sp. showing pattern of irregu- 

larly shaped plates. X 6,000. 
Fig. 6. SEM face view of juvenile of Cryphodera utahensis n. sp. X 7,400. 
Fig. 7. SEM of body striae of female of Cr)'phodera utahensis n. sp. )< 1,650. 
Fig. 8. SEM of terminal protuberance of female of Cryphodera utahensis n. sp. X 750. 
~'ig. 9. SEM of entire female of cryphodera utahensis n. sp. with head embedded in root of rose. X 

226. A = anus; S = portion of subcrystalline layer; X r = ~ulva. 
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Fig. 10. Drawings of lip region of Cryphodera eucalypti Colbran, 1966 as observed with SEM. X 4,600. 
A) Face view of male. B) Submedial view of male showing rectangular plates. C) Face view of juvenile. 

disc is surrounded by six l ip sectors, includ- 
ing four elongate submedial  sectors and two 
shorter but slightly broader  lateral sectors. 
Adjacent submedial  sectors may be in direct 
contact with one another  or may be slightly 
separated. Scme transverse striae may be 
incomplete, and no longitudinal  striae oc- 
cur on the lip region (Figs. 3H, 6). T h e  
lip region of juveniles of C. eucalypti re- 
sembles that  of C. utahensis n. sp., except 
the four submedial  lip sectors are fused 
to form a pair of medial  lips and the 
openings are slit-like (Fig. 10C). 

T h e  lip region of females of C. utahensis 
is smooth with a squarish labial disc char- 
acterized by four submedial  lobes. Openings 
of six labial sensillae occur at the margin  
of the prestoma, and a small slit-like amphid  
opening occurs at each lateral margin  of the 
labial disc (Fig. 1B). Striations basically 
extend over the entire body, a l though they 
become more pronounced on the posterior 
protuberance and are modified to a rugose 
pat tern in the perivulval region (Figs. 7, 8, 
9). Processing specimens for SEM gener- 
ally removes all but minute  portions of the 
subcrystalline mater ial  (Fig. 9). 

DISCUSSION 

Discovery of C. tttahensis n. sp. confirms 
a broader  distr ibution of Cryphodera than 
indicated by descriptions of other  species 
of the genus, which are l imited to Australia 
and New Zealand. In addition, Wouts  (6) 
has noted evidence that  species occur in 
J apan  and the Soviet Union.  Worldwide 
distribution of Cryphodera supports  the 

suggestion that the ancestor which gave rise 
to Crypkodera was in Pangaea (3). 

Wi th in  the Uni ted  States we have found 
Cryphodera only in Utah, a l though Wouts  
amt Sher (7) repor t  that  a sample with an 
nndescribed species of Cryphodera was in- 
tercepted from Oregon. Wi th in  Utah,  C. 
utahensis n.sp. was collected at two similar 
localities. Gates Creek and Clear Creek 
Canyon are aboul; 50 miles apart ;  both  
appear  to be virgin areas with a cool climate 
at an elevation of about  1500 M. In  each 
case, specimens were collected from wild 
rose on the banks of streams. 

C~yphodera is frequently classified with 
Meloidodera Chitwood et al., 1959 in a 
common subfamily MeIoidoderinae Golden, 
]971 on the basis of a number  of similari- 
ties including striated cuticle in females, 
short spicules (< 30 /~m), wide separation 
between vulva and anus, absence of a cyst, 
and the lens-like plasmid in juveniles (ex- 
cluding M. charis and M. belli, see Wouts  
[6]) (3). However, a cladistic analysis of 
Heteroder idae (3) indicates that  since no 
shared derived characteristics have been 
proposed between Meloidodera and Crypho- 
dera, there is no basis for suggesting a 
unique shared common ancestor. Th i s  ob- 
servation is probably  best reflected in a 
taxonomic system which does not place the 
two genera in Meloidoderinae.  Luc et al. 
(3) rejected Meloidoderinae and  other  sub- 
families of Heteroderidae,  considering cur- 
rent data inadequate to elucidate relation- 
ships among genera. Examina t ion  of new 
characters will be useful for clarification 
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of  the  phy logene t i c  r e l a t i o n s h i p  be tween  
Meloidodera a n d  Cryphodera. 

T h e  l o n g i t u d i n a l  s t r iae  on  the  l i p  re- 
g ion  of  males  o[ C. utahensis a p p a r e n t l y  
occur  t h r o u g h o u t  the  genus  as wel l  as on  
M. floridensis, M. charis, a n d  M. bel[i 
(Ba ldwin  a n d  Bell,  u n p u b l i s h e d  observa-  
tions).  W o u t s  a n d  Sher  (7) n o t e d  t ha t  the  
large  p h a s m i d s  a n d  l o n g i t u d i n a l  l i p  str ia-  
t ions of ce r t a in  " p r i m i t i v e "  H e t e r o d e r i d a e  
re semble  s imi la r  charac te r i s t i cs  in  H o p l o -  
l a imidae .  C o m p a r a t i v e  d e t a i l e d  s tudies  of 
the  p h a s m i d  a n d  l i p  r eg ion  may  c o n t r i b u t e  
to k n o w l e d g e  on  the d i s t r i b u t i o n  of  specific 
cha rac te r  states and  e s t a b l i s h m e n t  of ho- 
mologies .  Such i n f o r m a t i o n  wi l l  be t t e r  indi -  
cate  if po l a r i t y  (pr inf i t ive  versus der ived)  
of large  (versus pore- l ike)  p h a s m i d s  a n d  
l o n g i t u d i n a l  l i p  s t r i a t ions  (versus smoo th  
l ips  or  t ransverse  s t r iae,  a lone)  can be es- 
t ab l i shed  on  the basis  of  o u t - g r o u p  com- 
par i sons  wi th  H o p l o l a i m i d a e  for phyloge-  
net ic  analysis .  

Cryphodera sp. a n d  Meloidodera spp.  
also r e semble  one  a n o t h e r  in  tha t  bo th  in- 
duce a s ingle u n i n u c l e a t e  g i a n t  cell  in the i r  
host, in  con t ras t  to the  c lus ter  of  syncyt ia  
associa ted wi th  Heterodera sensu lato and  
ce r ta in  o the r  H e t e r o d e r i d a e  ( M u n d o  a n d  
Ba ldwin ,  t m p u b l i s h e d  observat ions) .  T h i s  

s imi l a r i t y  be tween  the  two gene ra  m a y  re- 
flect m o r e  f u n d a m e n t a l  s h a r e d  charac te r -  
istics in d iges t ive  enzymes  o[ the  nema todes ,  
which  induce  such specific host  responses.  
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