
Meloidogyne aquatilis n. sp (Nematoda:Meloidogynidae) from 
Spartina pectinata with a Key to the Canadi~,n Species of 

Meloidogyne 
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Abstract: A new xoot-knut nematode, Meloidogyne aquatilis n. sp., attacking the roots of 
Spartina pectinata Link growing in the Ottawa River is described and illustrated. Meloidogyne 
aquatilis is distinguished from M. graminis by the light brown body color and by the absence of 
perineal lateral fields in the female. T h e  male differs by the shorter  styler and by the hemizonid 
being separated by 7-9 annules from the excretory pore. T h e  second-stage juveniles are also rec- 
ognized by the 7-9-annule gap between the hemizonid and excretory pore and by the shorter  tail 
with a disc-like subterminal  tail structure,  lower b ratio value, and inflated rectum. A key to the 
r(rot-knot trematode species of Canada based on females, males, and juveniles is provided. The  
type host of Dolichodera [luvialis Mulvey and Ebsary, 1980, Spartina pectinata Link, is reported 
for the first time. Key words: taxonomy, new species, morphology.  

J o u r n a l  of Nematology 15(3):349-353. 1983. 

Mulvey and Ebsary (2) described the 
new cyst nematode, Dolichodera fluvialis, 
fi'om Ottawa River bottom samples col- 
lected at Deschenes, Quebec; however, the 
host plant was unknown. Subsequent collec- 
tions in 1981 of root and soil samples re- 
vealed that Spartina pectinata was the host 
plant. Further examination of the roots of 
S. pectinata revealed a new root-knot nema- 
tode species which is described and illus- 
trated herein. The new species is the second 
root-knot nematode to be described from 
this locality, the first having been Meloid- 
ogyne sewelli Mulvey and Anderson (1). A 
key to facilitate the identification of the 
females, males, and second-stage juveniles 
of known Canadian root-knot nematode 
species is also provided. Procedures for fix- 
ing, preserving, and mounting specimens 
were previously described by Mulvey (3). 

Meloidogyne aquatilis n. sp. 
Figs 1, 2, 3 

Holotype (female): Length (excluding 
neck) 623 t~m; width 289 t~m; L / W  ratio 
2.2; neck 114 ~ln; stylet length I 1/zm; dorsal 
esophageal gland orifice (DGO) 6 /zm pos- 
terior to base of styler knobs. 

Paratypes (20 females): Length (exclud- 
ing neck) 670/zm (540-767); width 295 /~m 
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(247-334); L / W  2.3 (2.1-2.4); neck 110 #m 
(99-129); styler length 11.5 /~m (10.5-12.5); 
width of stylet knobs 2.5-3.0 /xm; DGO 
4-6.6 /~m posterior to base of stylet knobs; 
vulva slit length 23 #m (21-25); vulva-anus 
distance 14 /~m (12-16); distance between 
phasmids 14 #m (12.5-17); distance midway 
between pllasmids to anus 6.5/ml (6-7.5). 

Young and mature females light brown 
in color, elongate ovoid to pear shaped, 
with a slight posterior protuberance (Fig. 
1A, B). Cuticle at midbody about 20 ~tm 
thick, annules prominent, 4-5 ~m wide. 
Annules particularly conspicuous on esoph- 
ageal and caudal regions, less conspicuous 
over remainder of body. Head slightly set 
off with two annules and a prominent head 
cap (Fig. 2A). Cephalic framework weak. 
Stylet slender; knobs small, rounded. Ex- 
cretory pore distinct near base of styler 
knobs or slightly posterior. Vulva area re- 
cessed into posterior protuberance (Fig. 2B). 
Anus covered by a fold of cuticle in vulval 
depression (Fig. IC, D, F). Perineal pattern 
coarse, strongly etched with a high truncate 
dorsal arch and discontinuous striae. Striae 
in the anal region perpendicular to the 
vulva. Phasmids small, indistinct. Female 
embedded completely in the root without 
gall formation (Fig. 1E). Egg sac external 
to root, three to four times larger than fe- 
male, containing several hundred smooth, 
thin-shelled eggs measuring 90 ~m (80-106) 
× 43 #m (42--44). 

Allotype (male): Length 975 t~m; a = 
42; b = 7; c = 78; stylet length 16 tzm; 
spicules 24 ttm. 

Paratypes (three males): Length 820 #m 
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Fig. 1. Meloidogyne aquatilis n. sp. A, B) Mature females showing the slight posterior protuberance and 
elongate ovoid (A) and pear shapes (B). C-F) Perineal patterns. Note the truncate dorsal arch and fold of 
cuticle above anus (arrows). D) l'erineal pattern at a lower plane of focus than C and F showing the trun- 
cate dorsal arch and anus (arrow) below the anal fold. E) Two females completely embedded in the root 
oC Spartina pectinata. Note the absence of gall [ormath)n and size of egg mass in relation to the embedded 
female at right, 

(775-874); a = 40 (36-45); b = 4.5 (4-5); 
c = 103 (96-108); stylet length 14tzm (13- 
16); spicules 26 t~m (24-26). 

Body slender, vermiform,  tapering an- 
teriorly and posteriorly. Head  set off by 
constriction f rom body, head cap p rominen t  
with one or two smooth post-labial annules 
(Fig. 2C, 3A.) Annula t ion  prominent ,  an- 
nules at midbody  about  4 t~m wide. Stylet 
slender; knobs rounded,  3 t~m wide, sloping 
posteriorly. Dorsal esophageal gland orifice 
3-4 /zm posterior to base of styler knobs. 
Vesicles present posterior to metacorpal  
valve. Excretory pore 96 ttm (78-111) from 
head. Hemizonid  7-9 annules anter ior  to 
excretory pore, occupying abou t  two an- 
nules. Lateral  incisures four; outer  incisures 
crenate. Outer  sectors of lateral field areo- 
lated completely; inner sector with infre- 
quent  transverse striae. Test is  one. Spicules 
arcuate; head cephalated (Fig. 2D, E). 

Gubernacu lum 6 ~tm long, spindle-shaped. 
Tai l  rounded,  clavate in ventral  view. 

Second-stage juveniles (27): Length  459 
/~m (418-490); a = 33 (30-36); b = 2.0 
(!.9-2.1); c = 7.5 (7-10); stylet length 11 
~nl (10-12); tail length 61 /zm (48-68); 
hyaline port ion 12/zm (10-12). 

Head  with two or three fine annules; 
oral disc small, low (Fig. 3B). Head  slightly 
set off from body. Cephalic f ramework weak. 
Stylet fine, slender; knobs about  2 t~m wide, 
rounded,  posteriorly sloping. Dorsal esoph- 
ageal gland orifice 3 ~tm (2-4) posterior to 
base of styler knobs, Excretory pore 70 p,m 
(62-76) from head. Hemizonid  7-9 annules 
posterior to excretory pore and occupying 
about  two annules. Lateral  incisures in- 
completely areolated. Rec tum inflated (Fig. 
3C, D). Phasmids minute ,  off set to ventral  
margin  of lateral field, 11 /~m (9-17) pos- 
terior to anus. Seventy percent  of sample 
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Fig. 2. Meloidogyne aquatilis n. sp. A) Head and esophageal regiou of female. B) Perineal region in 
lateral view showing the recessed vulva. C) Head and esophageal region of male in dorso-ventral view. D) 
Tail  of male in lateral view. E) Tail of male in velltral view. Note the clavate appearance. 

with a disc-like structure near the slightly 
clavate terminus. 

Type host and locality: Collected De- 
cember 1981 from Spartina pectinata Link 
growing in 15-20 cm of running  water in 
tile Ottawa River at Deschenes, Quebec. 

Type deposition: Holotype female and 
allotype male mounted  on slides 273 and 
273a and deposited in the Canadian 
National  Collection of Nematodes type col- 
lection, Ottawa. Paratype females, perineal 
patterns, males, and second-stage juveniles 
mounted  on slides 273 and 273b-m and de- 
posited as above. One male, four juveniles, 
~lnd three female paratypes also deposited 
with the Uni ted  States Depar tment  of Agri- 
culture Nematode Collection at Beltsville, 
Maryland. 

Differential diagnosis: Meloidogyne 
aquatilis n. sp. is most similar to M. gram- 
inis Sledge and Golden, 1964 but  differs by 
the female being light brown in color with- 
out  a perineal lateral field (M. grarninis 

females are white and have a deeply incised 
lateral field). T h e  second-stage juveniles 
are readily distinguished by having the 
hemizonid 7-9 annules posterior to the ex- 
cretory pore (4 annules posterior in M. 
graminis), a shorter tail (48-68 /xm) with a 
refractive disc-like structure near the tail 
terminus versus a longer tail (68-88 /~m) 
without  the disc-like structure in M. gram- 
inis. M. aquatilis also has a smaller b rat io 
than M. graminis (2 [1.9-2.1] versus 2.3 
[2.1-2.9]) and an inflated rectum (nonin- 
flated in M. graminis). T h e  male o[ M. 
aquatilis differs from M. graminis by its 
shorter length (886 tzm [775-975] versus 
1,500 ,tin [1,200-1,700]), smaller b rat io 
(4-5 versus 6-8), shorter styler (13-16 #,m 
versus 17-19 /,m), and by tile hemizonid 
being 7-9 annnles anterior  to the excretory 
pore (anterior hemizonid separated from 
excretory pore by 1-2 annules in M. 
graminis). 
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Fig. 3. Meloidogyne aquatilis n. sp. A) H e a d  of  m a l e  in  l a t e r a l  v iew.  B) H e a d  a n d  e s o p h a g e a l  r e g i o n  of 
s econd- s t age  j u v e n i l e .  C, D) "Fails of  j u v e n i l e s  in l a t e r a l  v iew.  N o t e  t he  i n f l a t e d  r e c t u m  a n d  d i sc - l ike  s t ruc-  
t u r e  n e a r  t he  t a i l  t e r m i n u s .  

Key to C a n a d i a n  M e l o i d o g y n e  species 

1. Females .................................................. 2 
Males . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 
Second-stage juveniles  ........................ 10 

2. Per ineal  pa t t e rn  wi th  s t ippl ing  con- 
cent ra ted  in  anal  area or  diffused over 
inner  par t  of pa t t e rn  . . . . . . . . . . . . . . . .  hapla 
Perineal  pa t t e rn  w i t h o u t  s t ippl ing ._ _ 3 

3. Vulva  recessed in a slight poster ior  
p ro tuberance ;  per ineal  pa t t e rn  very 
strong; anus covered by a fold of  
cuticle .......................... aquat i l i s  n. sp. 
Vulva no t  recessed; p ro tube rance  lack- 
ing; perineal  pa t t e rn  weakly to  mod-  
erately developed;  annus  no t  covered 
by fold of  cuticle ............................. 4 

4. Per ineal  pa t te rn  very weak, incon- 
spicuous ...................................... sewel l i  
Perineal  pa t te rn  well de l inea ted  ........ 5 

5. Per ineal  pa t te rn  wi th  striae inter- 
r up t ed  above anus appea r ing  as a 

6. 

. 

. 

9. 

ridge; striae widely spaced; dorsal  arch 
high, squared  off; dorsal esophageal  
g land orifice 5 -6 / zm beh ind  stylet_ _. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  micro ty la  
Perineal  pa t te rn  con t inuous  above 
anus w i thou t  a ridge; striae closely 
spaced; dorsal  arch high, r ounded ;  
dorsal esophageal  g land  orifice 3-4 ffm 
beh ind  stylet . . . . . . . . . . . . . . . . . . . .  incogni ta  1 
Stylet 23-33 ffm; spicules 29-40 /~m .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  incogni ta  
Stylet 13-20 fire; spicules 24-31 ffm_ __ 7 
Latera l  incisures areolated ................ 8 
Latera l  incisures incomple te ly  areo- 
la ted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 
Ta i l  subdigi ta te  ..................... sewel l i  
T a i l  r o u n d e d  . . . . . . . . . . . . . . . . . . . . .  micro ty la  
Stylet 13-16/xm; spicules 24-28 izm - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aquat i l i s  n. sp. 

1This species is a greenhouse pest and does not over- 
winter in the field in Canada. 
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Stylet 17-20 tLm; spicules 28-31 /ml .... 
.............................................. hapla 

10. Rec tum not inflated . . . . . . . . .  hapla 
Rectum inflated . . . . . . . . . . . . . . . . . . . . . . . .  11 

11. Tai l  68-78/~m; terminus subacute ..... 
............................................... sewelli 
Tai l  38-68 t~m; terminus rounded  .... 12 

12. Hemizonid  posterior to excretory pore 
....................................... aquatilis n. sp. 
Hemizonid  anter ior  to excretory pore 
............................................................. 13 

13. Outer  lateral incisures transversely 
striate ...................................... incognita 
Outer  lateral incisures not  transversely 
striate ..................................... microtyla 
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Description of Pararotylenchus belli n.sp. 
(Nematoda:HoplolaimidaeY 

R .  T .  ROBBINS ~ 

Abstract: A new species of Pararotylenchus Bahlwiu  & Bell, 1981 from the Pacific coastal  area 
of Cal i fornia  is described. Numerous  females and  juveni les  were recovered, bu t  no males were 
ftumd. Pararotylenchus belli n.sp. is most  s imi la r  to P. sphaerocephalus, but  females of P. belli 
are shm'ter and  have a shor ter  s tylet  and  a hemispher ica l  tail .  Specimens from a cereal field in 
South Dakota  were ident i f ied as P. colocaudatus. Key words: taxonomy,  new species, scanning 
electr tm microscopy, morphology .  J o u r n a l  of Nemato logy  15(3):353-356. 1983. 

Baldwin and Bell (2) recently proposed 
the genus Pararotylenchus with eight spe- 
cies. This  genus is unique  in the Hoplo-  
laimidae because it possesses a basal esoph- 
ageal bulb  instead of over lapping esoph- 
ageal lobes. In  October 1977 numerous  
female and juvenile specimens of an unde- 
scribed species of this genus were discovered 
in soil samples taken from about  the roots 
of unidentified herbaceous and shrubby 
plants about  6-12 m above the high tide 
mark  on the slope leading to Shell Beach, 
Sonoma County, California. Th i s  nematode  
is described herein. Its specific epi thet  
acknowledges the many  contr ibut ions of 
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M A T E R I A L S  A N D  M E T H O D S  

Specimens were extracted by sieving- 
mist ing (1) of the soil and  were killed and 
fixed in hot 2% formalin. T h e y  were im- 
pregnated with glycerin by a modified Sein- 
horst rapid  method.  Glycerin impregnated  
specimens were gold coated, and specimens 
were studied with a Jeol JSM-U3 SEM using 
the method of Sher 8~ Bell (3). 

In  the following description, all meas- 
urements  are in /~m. Means are given first, 
followed in order by the range, s tandard 
deviation, and coefficient of variat ion (as a 
percentage) in parentheses for the measure- 
ments and ratios. In  the descriptive text, 
only mean  and range are given. Measure- 
ments, ratios, and corresponding abbrevia- 
tions included in the description are as de- 
fined by Baldwin and Bell (1). 
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