
A New Ataloderinae (Nematoda: Heteroderidae), 
Thecavermiculatus gracililancea n. gen., n. sp. 
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Abstract: Thecavermiculatus gracililaneea n.  gen . ,  n .  sp .  is d e s c r i b e d  f r o m  t h e  r o o t s  o f  Festuca 
myuros L. ( " r a n a i l  f e scue" )  a r a n g e  g ra s s  in  M o n t e r e y  C o u n t y ,  C a l i f i t r n i a .  Thecavermiculatus 
f e m a l e s  h a v e  a s l i g h t  t e r m i n a l  p r o m i n e n c e  o n  w h i c h  a r e  l o c a t e d  t h e  v u l v a  a n d  a n u s ,  w h i l e  its 
c loses t  r e l a t ives ,  Atalodera a n d  Sherodera, h a v e  a l a r g e  t e r m i n a l  p r o m i n e n c e .  F u r t h e r m o r e ,  i n  
T. gracililancea t h e  h a t c h e d  s e c o n d - s t a g e  j u v e n i l e s  a r e  r e t a i n e d  in  t h e  f e m a l e  b o d y  w h i l e  
Atalodera a n d  Sherodera f e m a l e s  r e t a i n  e m b r y o n a t e d  eggs .  Key Words: N e m a t o d e  t a x o n o m y .  

In  April  1973, second-stage juveniles 
belonging to the family Heteroder idae  were 
found in rangeland soil samples f rom 
Monterey County,  California. A second 
sampling, in May 1973, found numerous  
saccate females and second-stage juveniles. 
Females were found at tached to the r o o t s  

of the range grass, Festuca myuros L. (rat- 
tail [esctte), as well as unattached.  These 
nematodes represent a new species, for 
which I propose the new genus of 
Heteroder idae  (Ataloderinae) described 
here. 

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

T h e  nematodes were killed and fixed by 
slow addit ion of boil ing 4% formalin to 
water  containing the nematodes until  the 
original volume was doubled.  T h e y  were 
processed to glycerine by a modification of 
Seinhorst 's rapid  method (1, 2). Females 
were moun ted  in glycerine jelly. Juveniles 
were moun ted  either in glycerine or 
glycerine jelly. Specimens were also studied 
with the scanning electron microscope 
(SEM). Materials and methods for the SEM 
were as described by Sher and  Bell (3). 

SYSTEMATICS 

Genus: Thecavermiculatus n. gen. 
Fig. 1-4 

Diagnosis: Subfamily Ataloder inae 
YVouts, 1973 (4, 5). Female--Cuticle an- 
nulated only in neck region, lacelike 
pat tern  on remainder  of body. Anus and 
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vulva terminal  on slight prominence.  Eggs 
develop quickly into second-stage juveniles 
and hatch. T h e  saccate body of older fe- 
males is filled with second-stage juveniles. 
Second-stage /uveniles--SEM shows a dis- 
tinct labial disc. Esophageal glands fill less 
than half the body width. Phasmids with 
lenslike structures. Male--unknown. 

Differential diagnosis: T h e  anus and 
vulva of Thecavermiculatis is located on a 
very slight terminal  prominence,  while the 
anus and vulva of its closest relatives, 
Atalodera (6) and Sherodera (5), are 
located on a large distinct terminal  prom- 
inence. Eggs of Thecaverrniculatus develop 
quickly into second-stage juveniles and 
hatch. Ti le  juveniles are retained in the 
mature  female, whereas mature  Atalodera 
and Sherodera females retain unhatched 
eggs. 

This  genus is named  from a s tatement  
made by the late S. A. Sher. When  shown 
female specimens he commented,  "Now, 
that 's a different bag of worms." T h e  
generic name Thecavermiculatus is derived 
by combining the latin words theca ("bag 
or container")  and "verrniculatus" ("of 
worms"). T h e  specific name is derived by 
combining  the Lat in  words gracil ("thin")  
and Iancea ("spear"). 

T y p e  Species: 

Thecavermiculatus gracililancea n. g., n. sp. 
Fig. 1-4 

Paratypes 26 9 9 :  L (n = 26) = 582 
tzm -+- 86.9 s tandard deviat ion (SD) (438- 
743); width  (n = 26) = 398/~na ± 94.6 SD 
(242-594); a (n = 26) = 1.5 -+- .22 SD (1.I- 
1.9), stylet (n = 17) = 25 ,am -+ 0.9 SD 
(23-26); length median bulb  (n = 10) = 33 
ttm -4- 3.7 SD (25-38); width  median  bulb  
(n = 10) = 28/zm ± 3.1 SD (23-34); rat io  
median bulb l eng th /wid th  (n = I0) = 1.2 
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FIG. 1. Drawings of Thecavermiculatus gracililancea n. gen., n. sp. A-G) Second-stage juveniles. A) 
Whole. B-C) Anterior, D) Tail, lateral. E) Tail, ventral. F) Face view, surface. G) Face view, at lip annules 
base. H-J) Female. H) Anterior. I) Vulval-anal prominence. ]) Whole. 

.13 SD (1,0-1.3); d i s t ance  to exc re to ry  
po re  f rom a n t e r i o r  e n d  (n = 8) = 117 /zm 

16.3 SD (91-138); d i s t ance  f rom anus  to 
vu lva  (n = 26) = 19/zm ~ 3.3 SD (13-25); 
l eng th  vu lva  sl i t  (n = 12) = 24 tam ± 1.4 
SD (22-26). 

Holotype (2 ) :  L = 625 t~m; w i d t h  - 
391 ffm; a = 1.6; styler  = 24 /xm; l eng th  
m e d i a n  b u l b  = 31 /zm; w i d t h  m e d i a n  b u l b  

= 24 tam; r a t i o  m e d i a n  b u l b  l e n g t h / w i d t h  
= 1.4; exc re to ry  po re  f rom a n t e r i o r  end  
= 115 tam; d i s t ance  f rom anus  to v u l v a  = 
14 tam. Body  p e a r l y  whi te ,  r o u n d  to oval  in  
shape,  covered  w i t h  b r i t t l e  subc rys t a l l i ne  
layer.  D i s t inc t  l a b i a l  disc. A n n u a l a t i o n  in  
reg ion  of  stylet.  S tyle t  a n d  esophagus  in- 
d is t inc t ,  q u i t e  diff icult  to measure .  Eggs a n d  
h a t c he d  second-s tage juven i l e s  p re sen t  
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FIG. 2. Photomicrographs of Thecavermiculatus gracililancea n. gen.. n. sp. A-B) Second-stage juvenile. 
A) Head. B) Tail, lenslike phasmids, c-J) Female. C-D) Vulva-anal prominence. E-J) Whole. 

in terna l ly  in young  females, inc lud ing  
holotype.  Only  juveniles  were observed in 
older  females. Dissected older  females (n = 
9) revealed an average of  227 (37-387) 
second-stage juveni les / female .  Lacel ike 
cut icular  pa t te rn  wi th  surface punc ta t ions  
(SEM). 

Male: U n k n o w n .  
Second-stage juveniles (n = 50): L = 

474 t~m -4- 24.7 SD (429-555); a = 27 -4- 1.3 
SD (25-30); b = 4.5 -4- .18 SD (4.2-5.1; b ~ --- 
2.4 ± 0.10 SD (2.3-2.6); c = 8.7 -4- .44 SD 
(7.9-9.4); c ~ ( t a i l / ana l  body  diameter)  = 
4.3 ' _  .27 SD (3.6-4.8); stylet = 20.5 tma -4- 
.75 SD 09-22);  stylet k n o b  wid th  = 3.3 t~na 
-4- .27 SD (2.7-3.7); stylet knob  length  = 
1.5 ~tm -4- .18 SD (1.2-1.8); distance f rom 
stylet knobs  to dorsal  g land orifice = 6.2 
/zm -4- .93 SD (4.5-7.8); o = 30 ___ 4.l SD 
(23-37); hemizonid  from anter ior  end = 97 
t~m -4- 4.9 SD (85-112); valve of  med ian  

bnll) f rom anter ior  end = 68.5 /,m -4- 2.8 
SD (63-78); H = 32 >m -4- 2.6 SD (28-37); 
phasmid  f rom tail t e rminus  = 4 7 / , m  -4- 3.4 
SD (41-55); tail = 5 5 / , m  -4- 4.0 SD (48-62). 
Labial  f ramework  slightly sclerotized. 
T h r e e  lip annules  (SEM) appear  as four  
under  l ight  microscope.  Stylet very slender. 
Stylet knobs  small f lat tened anteriorly.  
Lateral  field with four  incisures, merg ing  
into three abou t  6 a n m d e s  anter ior ly  to 
phasmids.  Phasmids  conspicuous wi th  dis- 
t inct  lenslike s t ructure  in muscle layer. 

Holotype: Female  collected May 1973, 
by R. T .  Robbins .  Deposi ted  on slide num-  
ber U C N C  1596, Univers i ty  of Cal i forn ia  
N e m a t o d e  Collect ion,  Davis, California.  

Type Host: Festuca rnyuros L. "ra t ta i l  
fescue." 

Type habitat and locality: Soil and  roots  
of F. myuros growing  in  shal low clay soil, 
con ta in ing  m u c h  undecomposed  p lan t  
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FIG. 3. Scanning electron micrographs of Thecavermiculatus gr(lcilihmcea n. gen., n. sp. A-D) Second- 
singe juvenile. A) Anterior. B) l:ace view. C) Lateral, face view. D) Posteri~)r. E-(;) Female. E) Face view. 
F) Vulval-anal region. G) Vulval-anal closeup. 

matter,  on a h i l l top  in unirr igated range- 
land about  4 miles Nor th  of Chualar ,  
Monterey County,  California. Townsh ip  15 
South, Range 5 East, Section 20. 

Pa~atypes: 40 ~ 9, same data as above. 
Distr ibuted as follows: 6 2 9, UCNC,  
Davis; 4 9 9, USDA Nematode  Collection, 
Beltsville, Maryland;  3 9 9, Nemato logy  
Depar tment ,  Rothamsted  Exper imenta l  
Station, Harpenden ,  England; 3 9 9 Lab- 
ora tor ium Voor Nematologie,  Wageningen,  
T h e  Netherlands;  3 ~ 9, Labora to i re  des 
Vers, Museum, 43 Rue  Cavier, Paris; re- 
main ing  specimens in the CFDA Nematode  
Collection, Sacramento. 

Diagnosis: Since this is the type and 
only species of this genus, see genus diag- 
nosis. 

DISCUSSION 

Thecavermiculatus was placed in the 
subfamily Ataloderinae Wouts,  1973 (4, 5), 

because the mature  saccate female body 
does not  form a cyst (i.e., the body remains  
white, no tanning occurs); the vulva and 
anus are on a terminal  prominence;  the 
second-stage juveniles have narrow esoph- 
ageal glands; and tile phasmids of the 
second-stage juveniles have a lenslike 
structure. 

T h e  eggs of T. gracililancea must  hatch 
relatively soon after formation.  In  one 
young female, eggs only were observed. 
Several young females contained bo th  eggs 
and hatched second-stage juveniles. Older  
females contained only hatched second- 
stage juveniles. All observations suggest 
that  the second-stage juveniles re ta ined in 
the mature  female body are a resistant 
oversummering stage. 

Festuca myuros, the host of this nema- 
tode, is a short-lived annual  grass which 
sprouts with the coming of the winter  rains 
and dies by late spring. Oversummer ing  as 
resistant second-stage juveniles may be an 
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- critical, for the life cycle must be completed 
before the host dies. 

lOpm 
FIG. 4. Scann ing  electron mic rog raph  of T h e c a -  

v e r m i c u l a t u s  g r a c i l i l a n c e a  n.  gen., n. sp., m idbody  
wall pa t te rn .  

adaptat ion saving time anti energy ex- 
pended in the hatching of eggs. Seasonal 
rains provide sufficient moisture for germi- 
nation and growth of host plants, as well as 
nematode locomotive activities associated 
with host finding and invasion. T h e  cool 
temperatures at this time may be needed 
also; the juveniles were active and readily 
escaped from older saccate females stored 
at slightly below 10 C. Since the host is 
short lived, the t iming of infection may be 

K E Y  T O  F E M A L E S  O F  T H E  G E N E R A  
O F  T H E  S U B F A M I L Y  

A T A L O D E R I N A E  

1. Vulval  p rominence  sl ight ,  indis t inct ,  ha tched  ju-  
veniles re ta ined  in females . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  T h e c a v e r m i c u l a t u s  n.gen.  
Vulval  p rominence  large, dist incl ,  eggs re ta ined  
in females . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

2. Dorsal vulva  lip larger t h a n  vent ra l  vulval  lip ___ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  A t a l o d e r a  W o u t s  and  Sher, 1971 
Vulval  lips the  same size ..................................... 
. . . . . . . . . . . . . . . . . . . . .  S h e r o d e r a  Wouts .  1973 
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