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Abstract: Useful diagnostic characters in the nematode genus A xonchium include: lip shape, styler length, 
shape of the esophageal constriction, presence or absence of spiral musculature in the esophageal sheath, 
proportion of the esophageal length occupied by the esophageal expansion, length and shape of cardia, 
shape of the vulva and vaginal cuticularization, development of the anterior gonad, shape of the posterior 
uterus, subcuticle thickness at mid-body, tail shape, number and arrangement of supplements and caudal 
pores, and body measurements. A. thornei n. sp. is separated from A. choristum by its thinner subcuticle 
at mid-body, number of supplements, and shorter spicules, from A. solitare by presence of males, and 
from both species by the female tail shape and shorter stylet. A.  saccatum is synonymized with A. gos- 
sypii and A. nitidum is synonymized with A. bulbosum. A. leptocephalum, A.  Iongicollis, A.  magnicol- 
lis, and A. tenuicollis are made species inquirendae. A key to 25 species of Axonchium is given. 

Species of Axonchium Cobb, 1920 have 
been found in Brazil, the Congo Republic, 
Hawaii, India, Mauritius, the Netherlands, 
Puerto Rico, Switzerland, Sumatra, and the 
continental United States. They have been 
collected from around the roots of many 
kinds of plants, including alfalfa, banana, 
cactus, citrus, coconut, cotton, mahogany, 
rubber, sugarcane, tea, and turf. Nothing is 
known of their feeding habits or parasitic ef- 
fect. Thirty-two species have been described. 
The type species is Axonchium ampIicolle 
Cobb, 1920. 

MATERIALS AND METHODS 

Most of the specimens used in this investi- 
gation are syntypes of species of Axonchium 
described by Thorne (! 7) and now kept in 
the Gerald Thorne Collection within the 
U.S.D.A. Nematode Collection, Beltsville, 
Maryland. These species are: A. choristum 
Thorne, 1939; A. crassum Thorne, 1939; A. 
gigas Thorne, 1939; A. micans Thorne, 1939; 
A. serpens Thorne, 1939; and A. solitare 
Thorne, 1939. An additional species, de- 
scribed herein as A. thornei n. sp., was found 
among this material. All these nematodes 
had been fixed in formalin and mounted 
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in glycerine. Syntypes of A. amplicolle, and 
a single male and a single female of A. 
rnacrophallum Thorne, 1939, stained with 
carmine and mounted in balsam, were also 
in this collection. Paratypes of A. rotundum 
Thorne, 1964 and specimens of A. ampli- 
colle, mounted in glycerine, were kindly 
loaned by Dr. A. J. Ayala. Paratypes of A. 
asacculum Siddiqi, 1958 were from the 
U.S.D.A. Type Collection. About 70 females 
of A. micans were collected from turf under 
the bridge at the intersection of Virginia 
Route 7 and Broad Run. These specimens 
were studied live, in formalin, and in glyc- 
erine. 

Details of the stylet and its extensions, lat- 
eral and ventral pores, esophageal sheath, 
and amphid pouches were obscured in many 
of the carmine stained-balsam mounted speci- 
mens. The stylet extensions were nearly in- 
visible in specimens mounted in glycerine, 
but were easily seen in the Broad Run ma- 
terial of A. micans, either live or fixed in 
formalin. 

Many of the older specimens had become 
flattened after years under a cover slip. 
Therefore the width and "a" value were 
omitted in reports of the dimensions of sev- 
eral species. Spicules were measured in a 
straight line between the anterior and pos- 
terior ends. 
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Lectotypes were selected from among the 
syntypes of those species for which no holo- 
type had been designated. These type speci- 
mens were deposited in the Gerald Thorne 
Collection within the U.S.D.A. Nematode 
Collection. The holotype, allotype, and para- 
types of A. thornei n. sp. were deposited in 
the Type Collection of the U.S.D.A. Nema- 
tode Collection. 

MORPHOLOGY AND DIAGNOSTIC CHARACTERS 

HEAD AND LIPS: The shape of the head 
and lips is useful in separating species of 
Axonchium. Four types have been found: 
Type 1. (Fig. 9C) Head smooth, narrower 
than the neck and widening gradually to 
the neck diameter. The lips are nearly amal- 
gamated. Type 2. (Figs. 2A, 2H1, 2H2, 
4A, 4D1, 7A, 8A) Head set off from the 
neck region with lips separate, smooth and 
rounded. In focal plane view lateral body 
walls in amphidial region nearly parallel, 
forming the feature Thorne (17) called a 
"collar." Type 3. (Fig. 3D, 5A, 6A) Similar 
to type 2, except the anterior part of each lip, 
hearing the inner papilla, is set off by a de- 
pression. Type 4. In only one species, A. 
labiatum Thorne, 1939, the head is similar to 
type 3, except the anterior part of each lip 
is comparatively enlarged and conspicuously 
set off by a deep constriction. 

STYLET AND STYLET EXTENSION: The 
stylet (Fig. 3D) is fusiform in lateral view in 
all the species examined. The stylet orifice 
extends between one-fifth and one-third of 
the stylet length, depending on the species, 
with some variability within a species. The 
orifice length is very difficult to measure ac- 
curately unless the stylet is situated in a per- 
fect lateral view, which is rare because 
mounted specimens of Axonchium tend to 
twist anteriorly. Thus, although the propor- 
tion of the stylet length occupied by the orifice 
varies between some species, this proportion 
is seldom useful diagnostically. In dorsoven- 

tral view the sides of the stylet are nearly 
parallel or slightly divergent posteriorly, and 
closer together than in lateral view (Fig. 9D) ; 
therefore the stylet is oval in cross section 
(Fig. 4D3). A bifurcation is visible at the 
dorsal posterior end of the stylet in many 
specimens, particularly in the larger species. 
It probably is present in all species. The 
length of the stylet, varying between 8 and 
23 microns in the species examined, is oc- 
casionally useful as a diagnostic character. 
The stylet is not shorter than the head width, 
as stated by several authors (9, 17, 18), but 
slightly longer in the species examined here. 

The styler extension, best studied in fresh 
material, comprises two tubes, the shorter 
one surrounding the longer one (Fig. 3D). 
The shorter tube is of greater diameter pos- 
teriorly and its axis tends to be ventrally 
displaced. The inner, longer tube is only 
slightly wider in diameter at the posterior 
end. Thickenings are present at the posterior 
end of the extensions where it joins the 
esophageal lumen. 

AMPHIDS: The amphidial apertures in all 
species are transverse slits located at the base 
of the lips. The slit may be noticeably 
shorter than the head width, particularly in 
those species with amalgamated lips, whereas 
in most species with separate lips it is almost 
as wide as the head. In a few species, in 
which the anterior pouches of the two 
amphids are separated by a very narrow par- 
tition, the amphids seem to surround the 
head. In all species the pouch is cyathiform 
with the sensillae near the base of the stylet 
extension. Thorne (17) observed triangular 
structures, deeply notched anteriorly, within 
the base of the amphid pouches in A. cras- 
sum, which he named "stiffening elements." 
He figured them also for A. rnicans. These 
structures were visible in all the species 
examined here (Figs. 1B, 2A, 2H3, 3D, 4A, 
4D3, 5A, 6A, 7A, 8A, 9C) except A. ampli- 
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colle mounted in balsam and may be present 
in all species of Axonchium. 

ESOPHAGUS: The esophagus consists of a 
slender anterior portion with fine muscula- 
ture, and a wider posterior section with 
heavier musculature and sourrounded by a 
sheath. The musculature in the posterior 
portion, as illustrated by Siddiqi (14), is con- 
fined to rays, with non-muscular areas be- 
tween them. Only the large dorsal esopha- 
geal gland nucleus, located in the anterior 
end of the wide basal portion, is visible. 
Either the subventral gland nuclei are ex- 
tremely inconspicuous and obscured by the 
musculature, or these glands are absent. 

In most of the species examined specimens 
were found in which the esophageal expan- 
sion was as long as three-fourths or as short 
as two-thirds the esophageal length. In A. 
asacculum the constriction was located about 
two-fifths the distance from the anterior end. 
Therefore the location of the constriction is 
of diagnostic value for only a few species. 

In some species the anterior end of the 
basal expansion tapers toward the constric- 
tion, and the two parts of the esophagus are 
separated by a narrow isthmus (Figs. 2B, 
3B, 5D, 6B, 7D, 7H, 8D). In other species 
the anterior end of the expansion is truncate, 
and the two portions of the esophagus abut 
(Fig. 1F). In these species, the isthmus is 
not present. 

In all species except A. gigas the muscle 
bands of the sheath are straight. They spiral 
dextrally around the esophagus in A. gigas. 
These differences have been discussed in de- 
tail elsewhere (8). 

CARDIA: The cardia differs in length from 
species to species and its size and shape can 
sometimes be used as a diagnostic character 
(Figs. 1C, IH, 2C, 3C, 5E, 6C, 7F, 7I, 8H). 

VULVA AND VAGINA: The vulval orifice 
may be a transverse slit (Fig. 1Jl) ,  a trans- 
verse oval (Fig. 3El, 4El,  5G1 ), or circular 
(Fig. 2G1, 6H1, 7El, 8F1 ). Vaginal cuticu- 

larization ventral to the sphincter may be very 
narrow and inconspicuous, becoming gradu- 
ally thicker than the body cuticle and not off- 
set from it (Fig. 1D, G), or it may be quite 
thick but not offset from the cuticle (Fig. 
1E). This usually occurs in association with 
the slit-like vulval orifice. In other species 
the vaginal cuticularization is conspicuous, 
thickened, and offset from the body cuticle 
and sometimes from the vaginal sphincter 
(Fig. 2F, 3F, 4F, 5B, 6E, 7B, 8E). This 
type of cuticularization is associated with the 
circular or oval vulval opening. In some spe- 
cies an additional, more heavily striated disc- 
like cuticularization is present surrounding 
the vulval opening (Fig. 2F, 6E, 7B, 8E). 
The variability of the vulva cuticularization 
between species is a useful diagnostic char- 
acter. 

The walls of the vagina within the sphinc- 
ter have sigmoid striations. The vaginal lu- 
men assumes various shapes ventrally but 
becomes cross-shaped dorsally at the sphinc- 
ter in the species studied (Fig. 1J, 2G, 3E, 
4E, 5G, 6H, 7E, 8F). 

POStERTOR GONAD: (Fig. 1D, 1G, 7C, 
9A). In all species the posterior gonad con- 
sists of an ovary, oviduct, oviduct expansion, 
sphincter, uterine expansion, and uterus, as 
described by Coomans (6). 

The ovary is reflexed, with a broadly 
rounded or truncate terminus. In the germi- 
nal zone several germ cells appear in a cross 
section. In the growth zone the younger 
oocytes are flat discs occupying the full diam- 
eter of the ovary. The oldest germ cell distal 
to the junction of the ovary and oviduct is 
longer than wide. A blind sac extends be- 
yond the junction of ovary and oviduct. As 
pointed out by Coomans (6), the epithelium 
of ovary and blind sac consists of a layer of 
spindle-shaped cells. A constriction may be 
present between the ovary and the sac at the 
junction of the oviduct if no enlarged egg cell 
is present, and the walls of the sac may be 
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quite plicated and the epithelial covering 
finely striated. The wall is elastic and ex- 
pands considerably to accommodate an en- 
larging egg. In highly fecund nematodes the 
ovary is quite large, whereas it is small and 
shrunken with plicated walls in females in 
which reproduction has ceased. 

The oviduct is a thick-walled narrow tube 
surrounded by very conspicuous transverse 
striae. The walls of its lumen do not have 
the longitudinal striae found in the walls of 
the uterus (Fig. 9E). Proximally, the oviduct 
enlarges to a heavily convoluted expansion 
with thinner walls. This expansion is roughly 
triangular in shape, but one or two arm-like 
extensions may be present overlapping the 
oviduct expansion. A sphincter separates the 
oviduct expansion from the uterus. 

Proximal to the sphincter, a spherical or 
oval expansion of the uterus is present. Its 
walls are slightly thicker than those of 
the oviduct expansion. Both expansions are 
highly convoluted and capable of stretching 
to accommodate enlarged eggs. 

The uterus is wide adjacent to the vulva, 
but distally is usually narrow, sinuous, and 
thick-walled with longitudinal striae lining 
the lumen, a transversely striated outer wall, 
and a somewhat convoluted outer covering 
(Fig. 9B). In most species the long narrow 
part occupies a very short section of the 
nematode body and overlaps itself several 
times in a sinuous manner. The wider section 
of the uterus, just posterior to the vulva, is 
sometimes separated from the narrow part by 
a constriction and is often filled with sperm 
in species with males. Sperm may also be 
present throughout the length of the uterus, 
in the uterus expansion, and occasionally in 
the oviduct expansion. 

The ovary, oviduct, oviduct expansion, and 
uterus expansion differ little between species. 
The uterus may vary in the length of the 
narrow, sinuous portion, or the narrow por- 
tion may be almost straight. In most species 

the differences in proportion of the wide part 
to the narrow part seem to result from dif- 
ferences in fecundity or sperm content be- 
tween the individual specimens, and not to 
differences between species. However, in A. 
amplicolle the uterus is consistently shorter 
and considerably less sinuous than in most 
of the other species (Fig. 1G). In A. asac- 
culum the uterus is very short. The narrow 
portion between the proximal wide portion 
near the vulva and the uterine expansion is 
very short and straight, and the expansion is 
hardly set off (Fig. 1D). 

ANTERIOR GONAD: The form of the an- 
terior gonad may differ considerably between 
species. The gonad may be entirely absent 
(Fig. 1D) or limited to a short, narrow, digi- 
tate sac anterior to the vulva (Fig. 1G). In 
other species it is wider and longer, with a 
constriction located at one-third to one-half 
the distance between the vulva and the termi- 
nus of the gonad (Fig. 2I, 7C, 8G). It has 
not been determined whether this constric- 
tion is a sphincter. The portion distal to the 
constriction may be wide and truncated or 
more narrow and tapering. In a fourth type 
almost all parts described for the posterior 
gonad are present in the anterior gonad, al- 
though most of them are much smaller. The 
uterus is often as large and conspicuous as 
in the posterior gonad, but always straight, 
never sinuous. The uterus expansion, sphinc- 
ter, oviduct expansion, oviduct, and ovary 
are much smaller than those of the posterior 
gonad (Figs. 3A, 4C, 5C). The oviduct and 
ovary may be absent, with the gonad termi- 
nating in a spherical oviduct expansion (Fig. 
1 E, 6D). No author has reported a functional 
anterior gonad in species of Axonchium; the 
structures anterior to the uterus are reduced 
in size and no egg from the anterior gonad 
has been seen. 

PRERECTUM: The length of the prerectum 
has been used as a diagnostic character by 
some authors. Actually it is quite variable 
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within a species. In .4. serpens the length 
varies between 5 and 10 times the anal body 
diameter, and it varies between 3.5 and 7.5 
times the anal body diameter in A. micans. 
In many specimens the stricture was difficult 
to locate. Therefore, although the prerectum 
may tend to be longer in some species than 
in others, its length should not be considered 
an important diagnostic character for a spe- 
cies. 

CUTtCLE: Two layers are easily visible in 
the cuticle in all species. The outer, more 
hyaline, one is usually about one micron 
thick over the entire body, sometimes thicker 
on the tail, and somewhat thicker overall in 
larger species. The inner one is much thicker 
at the extremities than at mid-body. The 
bounding surfaces of the inner layer are 
marked with transverse striae, very fine in 
most species, but coarser in a few. In species 
with coarse transverse striae, the striae may 
be repeated on the outer surface of the outer 
layer, particularly in the neck region. Radial 
striae are present, extending through the en- 
tire thickness of the inner layer and visible 
as punctations in surface view. The puncta- 
tions are not arranged in rows in association 
with the transverse striae. The radial striae 
are most noticeable in profile at the extremi- 
ties of the body where the inner cuticle is 
thicker, but are present at mid-body also. In 
some of the larger species layers of crisscross 
fibers are visible in the inner layer. At the 
middle of the body the inner layer of the 
cuticle is much thicker than the outer layer in 
some of the species (Fig. 2F, 3F, 4F, 5B, 
6E) ;  in others the two layers are of almost 
the same thickness (Fig. 7B, 8E) .  This dif- 
ference is useful as a diagnostic character. 

HYPODERMAL CHORDS AND PORES; T h e  

hypodermal chords at the anterior end of the 
body are T-shaped in cross section, quite 
narrow near the cuticle between the muscle 
bands and widening gradually toward the 
center of the body (Fig. 9F) .  Near the 

middle of the body the dorsal chord is smaller 
than the others and often is not T-shaped 
(Fig. 5F) .  Posteriorly the chords are quite 
wide (Fig. 9G) .  Therefore the distance be- 
tween the muscle fields is widest in the tail 
region and becomes progressively more nar- 
row anteriorly until, at two-thirds to three- 
fourths the esophageal length from the head, 
they are hardly farther apart than the indi- 
vidual muscle bands. 

The hypodermal organs or glands are lo- 
cated in the enlarged part of the chord nearer 
the center of the body. In some species the 
organs tend to be large and conspicuous and 
the chord is wider to accommodate them 
(Fig. 8B).  In other species their presence 
causes little change in the width of the chord. 
The conspicuousness of the organs is also 
somewhat variable within species. Therefore 
the size of the hypodermal organs is not a 
very useful diagnostic character. 

Associated with the hypodermal organs are 
pores extending through the cuticle to the 
surface (Fig. 2B).  They occur laterally and 
ventrally. In all species the lateral pores are 
fairly evenly distributed in a single row from 
just anterior to the nerve ring to about two- 
thirds of the body length from the head in 
males and to the anus in females. In females 
of several species the single row of pores con- 
tinues on the tail. In other species the last 
two pores on the tail are paired, arising from 
the same hypodermal gland in both sexes. In 
still others one pair is found on the female 
tail and two to four pairs on the male tail. In 
males the pores may occur in two staggered 
rows anterior to the anus for a distance of 
about one-third body length. Thus, the ar- 
rangement of lateral pores in the posterior 
part of the body is of diagnostic significance. 

Ventral pores are unevenly distributed. 
They are concentrated in the neck region in 
both sexes. Two to four pores anterior to the 
nerve ring may pass through the cuticle 
obliquely; the remainder are perpendicular to 
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the surface of the cuticle. In males the ven- 
tral pores tend to be more closely spaced just 
anterior to the supplements, with fewer be- 
tween the base of the esophagus and the 
middle of the body. In females they are more 
closely spaced near the vulva. 

Ventral pores are rare in A.  rotundum and 
apparently lacking in A.  asacculum. 

FEMALE TAIL: Female tail shapes range 
from hemispherical to digitate and can be a 
useful diagnostic character. Species with very 
short tails are easily separated from species 
with very long tails of a similar general type. 
However, the method used by several authors 
of separating species on the basis of the tail 
length being either shorter or longer than the 
anal body width is not useful to separate 
species since in some species tails may be 
either slightly longer or shorter than the anal 
width. 

MALE TAIL: Male tails tend to be asym- 
metrical in lateral view, less curved ventrally 
than dorsally; thus the terminus is located 
ventrally. Shape of the spicules and lateral 
guiding pieces seems fairly uniform through- 
out the genus, but the size varies between 
species. Each spicule forms a single tube 
anteriorly (Fig. 9H, 9I) and a double tube 
posteriorly (Fig. 9J). Supplements vary con- 
siderably between species in number, loca- 
tion, and arrangement and the total number 
present may vary slightly within a species. 
The arrangement of supplements is of great 
diagnostic value in species in which males 
occur. 

TESTES: NO variability between species in 
the form and shape of the testes was noted in 
those studied here. 

BODY MEASUREMENTS: Species of Axon-  
chium range in length from about 1 to 4.5 
mm. Variability within many species is about 
0.5 mm and over 1 mm in a few. Because 
many specimens had been flattened when 
they were mounted, accurate "a" values could 
not be calculated for them, and body width 

was not evaluated as a diagnostic character. 
The esophagus length varies between species 
from ~.'., to 1A the body length in adult females; 
in most species it is about % as long as the 
body. The "c" value for species of Axon-  
chium varies from about 50 to over 100, with 
variability within some species up to 20 "c" 
units. The vulva is located at a little over 
half the body length in most species. 

In summary, tail length can be useful for 
separating species. Body length is useful for 
separating species that differ considerably 
from each other, but variability within a few 
species prevents its use to separate species of 
nearly the same length. Esophagus length 
may occasionally be useful to separate spe- 
cies. The location of the vulva differs little 
between species and has no diagnostic value. 

Axonchium Cobb, 1920 EMENDED 

DEFINITION: Belondiroidea. Body taper- 
ing anteriorly to a narrow lip region. Lips 
separate with head offset, or lips amalgam- 
ated, head not offset. Amphids usually very 
wide, with stiffening elements. Stylet fusi- 
form in lateral view, tapering gradually ante- 
riorly in dorsoventral view. Stylet extensions 
comprised of two concentric tubes, the outer, 
shorter one widening posteriorly, the inner, 
longer one of almost the same diameter 
throughout, its walls thickened slightly at its 
junction with the esophageal lumen. Anterior 
part of esophagus narrow with delicate mus- 
culature, separated from the wider, more 
heavily muscled portion by a constriction or 
narrow isthmus. Dorsal esophageal gland 
nucleus large and conspicuous; subventral 
gland nuclei inconspicuous or absent. Muscle 
bands of esophageal sheath straight or spiral. 
Anterior gonad non-functional or absent. If 
present it may be a short digitate sac, or 
wider and longer with a single constriction, 
or similar to the posterior gonad but reduced 
in size. Vulva circular, oval, or slit-like; 
vaginal lumen gradually becoming cross- 
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shaped dorsally. Vagina often surrounded by 
thickened cuticularization of various shapes. 
Tails of females hemispherical, rounded coni- 
cal, or digitate; shape of male tails close to 
that of females. Ventromedian supplements 
5 to 30, usually closely spaced or contiguous, 
an adanal pair present. Spicules dorylaimoid, 
lateral guiding pieces present. 

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

,4xonchium amplicolle Cobb, 1920 
(Fig .  I A ,  B, F, G,  H ,  I )  

Lectotype (1 9 ) :  ~ L = 1 . 5 3  mm; w =  
.042 mm; e - - . 6 9 0  mm; t - - - .024 mm; a - -  
36; b - - 2 . 2 ;  c = 6 4 ;  V = 5 7 % ;  stylet not 
visible. 

Paralectotypes (6 9 2)  : L = 1.36-1.56 
(1.47) mm; w = . 0 3 7 - . 0 4 5  ( .042) mm; 
e - - . 5 5 0 - . 6 9 0  ( .650) mm; t = . 0 1 8 - . 0 2 4  
( .022) mm; a = 33-36 (35) ;  b - -  2.2-2.7 
(2 .3) ;  c - -  62-82 (68) ;  V = 55-67 (57)%; 
stylet -- .009 mm (visible on one specimen 
only),  extensions not visible. 

Mauritius Specimens (2 ~ 9 ) : L = 1.85, 
1.78 mm; w = . 0 5 7 ,  .057 mm; e = . 8 1 0 ,  
.780 mm; t = . 0 2 8 ,  .028 mm; a = 3 3 ,  31; 
b = 2.3, 2.3; c = 65, 63; V --- 52, 54%; sty- 
let = .011 mm, extensions = .013 mm. 

Female.--Head offset, anterior part of lips 
slightly offset by a depression (Fig. 1A, 1B). 
Amphids almost as wide as constriction be- 
hind head. Narrow anterior part of esopha- 
gus occupying 26 to 40% of total esophageal 
length. Esophageal expansion truncate ante- 
riorly, the two parts of the esophagus abutting, 
separated by a very narrow constriction 
(Fig. 1F). Esophageal sheath muscle bands 
straight, not spiral. Cardia (Fig. 1H) 15 to 
21 ~ long in paralectotypes, 19 ~t long in 
lectotype, 17 and 25 /~ long in specimens 
from Mauritius, about 1.5 times as long as its 
diameter. Outer cuticle about 1 ~ thick, sub- 

L = actual  length, w = actual width,  e ---- length of  esopha- 
gus, including cardia ,  t : - l e n g t h  of  tail, va lue  in paren- 
theses is the  mean.  

cuticle slightly thicker at mid-body. Vulva a 
crosswise slit, vaginal lumen gradually be- 
coming cross-shaped dorsally within sphinc- 
ter. Vaginal culticularization inconspicuous, 
thickening gradually toward sphincter, not 
offset from sphincter or body cuticle (Fig. 
1G). Anterior gonad an undifferentiated 
digitate pouch less than one body diameter 
long (Fig. 1G). Posterior uterus short, with 
no narrow sinuous section, tapering gradually 
to the constriction proximal to the uterus 
expansion (Fig. 1G). No sperm cells seen 
within the female reproductive system. Tail 
tapering slightly to broadly rounded terminus 
(Fig. 1I). One or two caudal pores present 
on each side of tail. They are arranged in the 
same row with the lateral pores anterior to 
the anus, not paired side-by-side as illus- 
trated by Cobb (5) .  Prerectum 7 times as 
long as the anal body diameter in one para- 
lectotype, stricture difficult to locate in the 
other specimens. 

Males.--Unknown. 
Diagnosis.---A. amplicolle is similar to ,4. 

mauritiense and ,4. amphidium. It differs 
from ,4. mauritiense by having one caudal 
pore on each side of the tail, or two arranged 
in the same row with the lateral pores ante- 
rior to the anus (five pores on each side in 
A. mauritiense ), and from ,4. amphidium by 
the more narrow amphid. 

Type Habitat and Locality.--Soil around 
roots of Luca de Persia, imported to the 
United States from Rio de Janiero, Brazil. 

,4dditional Locality.--Mauritius (speci- 
mens loaned by A. J. Ayala) .  

Type Specimens.--Lectotype ~ on slide 
Mononchus 25a-T, paralectotypes 6 2 ~ on 
slides Belondira 3 (1)-P,  Dorylaimus 82-P, 
Dorylaimoides 4b-P, and T-677p. 

,4xonchium asacculum Siddiqi, 1968 
(Fig .  I D )  

Paratypes (2 7 ~ ) :  L = 1 . 0 7 ,  1 .10mm;  
w --- .024, .027 mm; e = .465, .442 mm; t = 



328 Journal o[ Nematology, Vol. 1, No. 4, October 1969 

i~i~ ¸ iF  
~ -:.. ,,' 

,, y , { 

i? ~ i 
: j  

, i 

!i iL /,~ ) 
o~ , • 

" O I,D ,,\ 
" "  F t :  ! 

t s J ' ! !~  
I " [ :k '! • I [ , 

' . [  

i l l  • . l> / 

J + t;{ \,,G .~ 
• \ I"1 ~ ' ' ' , U ' Y  

7 U 
I / 
{ \ 

( ' , -  

\ " \  

.0 2_ mm 

I / . . . . . . .  

I 
L ~ . . . . . . .  j 

/ < : I 

I ( '= 
/ t 

t 7 
.- ,/' 

{.: - i  / 

~ E  

~t 

I . I  

' i  ' 

1~~ ~ 1 
f 

" I !'1 
,) 

, / . ] 1 . !' ',1 

: !l, i 

IJ 



A x o n c h i u m  TAXONOMY ° Hech le r  329 

.019, .018 mm;  a = 44,  40;  b = 2.3, 2.4; c = 
55, 61; V = 58, 55%; s t y l e t - - . 0 0 8 ,  .009 
mm,  extensions = .009 mm. 

Female.--Lips amalgamated ,  head  not  off- 
set f rom body.  A m p h i d s  not  as wide as b o d y  
just  beh ind  head.  Esophagea l  expans ion  
t runca te  anter ior ly ,  the two por t ions  of the 
esophagus  abutt ing.  Esophagea l  const r ic t ion 
loca ted  abou t  40% of  esophagea l  length f rom 
head. Muscle  bands  of esophagea l  sheath 
straight ,  not  spiral .  Ca rd ia  short ,  about  8.5 ~z 
long, hard ly  longer  than  its d iameter .  Oute r  
cuticle abou t  1 ~ thick,  subcuticle  bare ly  
visible except  on tail. Vu lva  a t ransverse  slit, 
vagina  a tube f la t tened dorso-ven t ra l ly  and 
extending  pos te r ior ly  within body.  Vaginal  
cu t icu lar iza t ion  ex t remely  inconspicuous ,  not  
offset  f rom body  cuticle or  sphincter  (Fig.  
1D) .  A n t e r i o r  g o n a d  a b s e n t .  P o s t e r i o r  
u terus  very short ,  with a wide sect ion near  
vulva  and a short ,  s traight,  na r row por t ion  
distal ly (Fig .  1D) .  Uter ine  expans ion  very 
inconspicuous .  Tai l  te rminus  hemispher ical .  
A single cauda l  pore  present  on each  side of  
tail  in one specimen;  in the o ther  spec imen a 

single pore  was present  on one side of the 

tail and  a pa i r  was presen t  on the other.  

Vent ra l  pores  not  seen. P re rec tum abou t  5.5 

t imes as long as anal  body  d iameter .  

Males.--Unknown. 
Specimens.--Paratypes 2 ~ 9 on slides 

T - 6 6 9 p  and  T-670p .  

Axonchium choristum Thorne ,  1939 
(Figs. 2; 9F, G) 

Lectotype (1 9 ) :  L = 2.13 mm;  w---- .060 

ram; e = .810 mm;  t = .031 mm;  a = 35.5; 
b = 2.6; c --  68; V = 53%; stylet  = .012 

mm, extensions = .013 mm. 

Allolectotype ( ~ ) : L = 2.67 mm;  w = 
.064 mm; e = .840 mm;  t = .034 mm;  a = 
41;  b = 3.2; c = 77; stylet  = .013 mm;  spic-  
ules = .057 mm. 

Paralectotypes (5 3 ~ )  : L = 2 . 1 6 - 2 . 6 7  
(2 .43 )  mm;  w = . 052 - .063  ( . 0 5 9 )  mm;  e = 
. 6 6 0 - . 9 4 0  ( . 7 8 0 )  ram;  t = . 0 3 0 - . 0 3 6  ( . 034 )  
mm; a =  3 8 - 4 6  ( 4 2 . 1 ) ;  b - 2 . 6 - 3 . 7  ( 3 . 1 ) ;  
c = 6 4 - 7 7  ( 7 1 . 8 ) ;  stylet  = . 0 1 2 - . 0 1 3  mm,  
extensions = . 0 1 3 - . 0 1 7  mm;  spicules = 
. 0 5 1 - . 0 5 7  mm. 

Timpanogos Loop Specimens (5 ~ Q ) : 
L = 2 . 1 9 - 2 . 5 8  ( 2 . 4 1 )  mm;  w = . 0 5 2 - . 0 6 0  
( .055)  mm;  e = .7200.845 ( . 8 0 8 )  mm;  t = 

. 0 3 3 - . 0 3 6  (.034) mm;  a = 4 1 - 4 6  (43.2);  b --  
2 . 6 -3 .3  (3.0); c = 6 6 - 7 6  (70.2);  V = 4 7 - 5 2  
(49.8)%; stylet  = . 012 - .013  mm, extensions 
= . 0 1 5 - . 0 1 6 m m .  1 ~ :  L = 2 . 3 5 m m ; w - - - -  
.054 mm;  e = .645 mm;  t = .036 mm;  a = 
44;  b = 3.7; c - -  65; stylet  = .012 mm,  ex- 
tensions not  visible;  spicules - .055 mm. 

Provo, Utah Specimens: 4 ~ 9 : L = 2 . 3 1 -  
2 .50 (2 .39 )  mm;  w = . 0 5 4 - . 0 6 3  ( . 060 )  
mm;  e = . 6 7 5 - . 7 3 0  ( . 7 0 7 )  mm;  t = . 0 3 1 -  
.036 ( . 0 3 3 )  mm;  a = 3 6 - 4 3  ( 3 9 ) ;  b --  3 . 2 -  
3.7 ( 3 . 5 ) ;  c = 6 5 - 7 9  ( 7 1 . 7 ) ;  V = 4 8 - 5 0  
( 4 8 . 7 ) % ;  s tylet  = .012 mm,  extensions  ---- 
. 0 1 5 - . 0 1 6  mm. 

Ogden Canyon Specimens: 3 9. 2 : L = 
2 . 1 3 - 2 . 2 7  ( 2 . 1 7 )  mm;  w = . 0 5 7 - . 0 6 3  
( . 0 6 1 )  mm;  e --  . 6 0 0 - . 6 9 0  ( . 6 4 0 )  mm;  t = 
, 0 3 0 - . 0 3 6  ( . 032 )  mm; a =  3 4 - 3 7  ( 3 5 . 6 ) ;  
b = 3 .2 -3 .5  (3.3);  c = 6 3 - 7 1  (68);  V = 500 
52 ( 5 1 ) % ;  stylet  = .012 mm,  extensions = 
.016 mm. 

Female.---Head offset  f rom body ,  anter ior  
l ips not  offset, amphids  as wide as lip con- 
s tr ict ion (Fig .  2 A ) .  Esophagea l  constr ic t ion 
loca ted  at 28 to 36% of  esophagea l  length 

<-- 

FlG. 1. A. Axonchium amplicolle, type locality, head; B. A. amplicolle from Mauritius, head; C. A. 
rotundum, base of esophagus with cardia; D. A.  asacculum, female reproductive system; E. A. rotun- 
dum, anterior female gonad; F. A.  amplicolle, type locality, esophageal constriction; G. ,4. amplicolle, 
type locality, female reproductive system; H. A. amplicolle, type locality, base of esophagus with cardia; 
I. A. amplicolle, type locality, tail; J. A.  rotundum, vulva, ventral view. 1. surface, 2. cuticularization, 
3. sphincter. 
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from anterior end of body. Anterior part 
of esophageal expansion tapered, esophageal 
cons t r i c t ion  narrow,  the two par ts  not  
abutting (Fig. 2B).  Muscle bands of esopha- 
geal sheath straight, not spiral. Cardia (Fig. 
2C) cylindrical, 25 ~ long in lectotype, 25 
to 27 ~ long in paralectotypes, about 3 times 
as long as its diameter. Outer cuticle about 
1 ~ thick, subcuticle at mid-body about 3.5 t' 
thick. Vulva circular (Fig. 2G1, 2G2) .  
Vaginal lumen gradually becoming a length- 
wise slit, then cross-shaped within the sphinc- 
ter (Fig. 2G3, 2G4) .  Vaginal cuticulariza- 
tion appearing hemispherical in lateral view, 
with a more heavily striated, disc-like struc- 
ture just ventral to it surrounding the vulval 
opening, which may serve as the attachment 
point for some of the vaginal dilator muscles 
(Fig. 2F) .  Anterior gonad with one constric- 
tion near vulva, anterior part with a truncate 
terminus (Fig. 2I) .  Posterior uterus wide 
behind vulva, then narrowing abruptly to a 
short sinuous section proximal to the uterus 
expansion. Tail conical, slightly curved on 
ventral side, tapering on dorsal side to a 
moderately broad, rounded terminus (Fig. 
2E)  with two caudal pores on each side. 

Male.--Anterior part of body similar to 
that of female. Tail (Fig. 2D) nearly straight 
ventrally, curved dorsally toward a moder- 
ately broad, rounded terminus. Caudal pores 
3, or sometimes two pairs, on each side. 
Lateral pores staggered 200 tz anterior to 
anus, then in a single row anteriorly to neck 
region. Supplements 19 to 26, contiguous, 
beginning opposite anterior end of spicules 
or slightly more anterior. 

Diagnosis.----A. choristum is similar to A. 
sofftare and A. thornei. It differs from A. 
solitare by its female tail shape and presence 

of males, and from A. thornei by a larger 
number of supplements on the male and 
longer stylet and spicules. It  differs from 
both these species because the subcuticle is 
thicker than the outer cuticle at mid-body. 

Type Locality and Habitat.--Soil around 
cactus roots, prickly pear, Opuntia hystricina, 
Emigration Canyon, Utah, near Salt Lake 
City. 

Other Localities.--Timpanogos L o o p  
above Camp Timpanoolie, Utah; soil around 
sugar beet roots, Provo, Utah; hillside soil, 
Ogden Canyon, Utah. 

Type Specimens.---Lectotype Q on slide 
Axonchium 3 (1)-T; allolectotype ~ on slide 
Axonchium 3 (2)-TT; paralectotypes 3 ~ 
on slides Dorylaimus 17a (1-3)-P, 2 ~ ~ on 
slide Axonchium 3-P. 

Additional Specimens.--Timpanogos 
Loop 1 ~ on slide Dorylaimus 27, 1 Q on slide 
Axonchium 1 j, 4 9 9 on slide Axonchium 
1 i; Provo, Utah 4 2 ~ on slide Axonchium 
10 c; Ogden Canyon 3 2 Q on slide Axon- 
chium 1 h. 

Axonchium crassum Thorne, 1939 
(Figs. 3; 9A, B, E) 

Lectotype (2) :  L----3.82 mm; w----.127 
mm; e = 1.50 mm; t = .035 mm; a = 30.0; 
b = 2 . 5 ;  c = l l l ;  V = 5 7 % ;  s ty l e t= .021  
mm, extensions = .024 mm. 

Paralectotype (1 9 ) : L = 3.66 mm; w = 
.120 mm; e = 1.50 mm; t = .038 mm; a = 
30.5; b = 2 . 4 ;  c = 9 8 ;  V = 5 8 % ;  stylet = 
.021 ram, extensions = .024 mm. 

Arkansas Specimen (1 Q ): L = 4.17 mm; 
e = 1.47 mm; t = .045 mm; b = 2.8; c = 93, 
V = 58%. 

Georgia Specimen (1 9 ) :  L =  3.74 mm; 
e = 1 . 5 9  mm; t = . 0 3 7 ;  b - - 2 . 4 ;  c = 1 0 4 ;  

<-- 

FIG. 2. Axonchium choristum. A. female head; B. esophageal constriction and ventral pore; C. 
base of esophagus with cardia; D. male tail; E. female tail; F. vulva, lateral view; G. vulva, ventral  
view. 1. surface, 2. disc surrounding vulva, 3. dorsal cuticularization, 4. sphincter; H. en face view, 
female. 1. extreme anterior end, 2. lips, 3. base of amphid pouch; I. female anterior gonad. 
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V -- 56.5%; stylet -- .023 mm, extensions = 
.026 mm. 

Female.--Head offset, anterior portion of 
lips offset by a depression (Fig. 3D). Narrow 
anterior part of esophagus occupying 21 to 
25% of esophageal length. Anterior end of 
esophageal expansion tapered, esophageal 
constriction long and narrow, the two por- 
tions not abutting (Fig. 3B). Muscle bands 
of esophageal sheath straight, not spiral. 
Cardia 46 t~ long, cylindrical, its length about 
21~ times its diameter (Fig. 3C). Outer cuticle 
about 1.5 ~ thick, subcuticle about 12 ~ thick 
at midbody. Vulva oval on surface, a cross- 
wise slit within cuticle (Fig. 3El,  3E2). 
Vaginal lumen gradually becoming cross- 
shaped dorsally (Fig. 3E). Cuticularization 
surrounding vagina conspicuous, in lateral 
view appearing wedge-shaped ventrally, sides 
nearly parallel dorsally between hypodermis 
and vaginal sphincter (Fig. 3F). Anterior 
gonad convoluted, tapering gradually ante- 
riorly to the very small vestigial uterine and 
oviduct expansions and a small vestigial ovary 
at its terminus (Fig. 3A). Vestigial ovary re- 
flexed in Arkansas specimen. Posterior uterus 
wide near vulva, narrowing more or less 
abruptly to a long, narrow, sinuous portion 
proximal to the uterus expansion (Fig. 9A). 
No sperm cells seen within the female repro- 
ductive system. Tail short, hemispherical, 
one pair of caudal pores on each side (Fig. 
3G). Lateral pores anterior to anus arranged 
in a single row. Prerectum about 5 anal body 
diameters long. 

Males.--Unknown. 
Diagnosis.---A. crassum is similar to A. 

gigas and A. coronatum because of its large 
size. It differs from A. coronaturn by the 
smooth cuticle on the neck region and from 

A. gigas by the straight muscle bands in the 
esophageal sheath. It differs from both these 
species by its short, hemispherical tail. 

Type Habitat and Locality.--Forest soil, 
Washington, D. C. 

Other  L o c a l i t i e s . - - O r c h a r d ,  J a s p e r  
County, Georgia; peach orchard, Pike 
County, Arkansas. 

Type Specimens.---Lectotype 9 on slide 
Axonchium 7 (1)-T; paratype 9 on slide 
Axonchium 7-P. 

Additional Specimens.---Arkansas ~ on 
slide G-1457; Georgia ~ on slide G-1646. 

Axonchium gigas Thorne, 1939 
(Figs. 4; 7H, I) 

Lectotype (1 9): L ---- 4.25 mm; e = 1.14 
mm; t = . 0 4 4  ram; b---3.7; c = 9 8 ;  V =  
53%; stylet-- .018 mm, extensions= .024 
m m .  

Allolectotype (1,~): L = 3 . 7 6  mm; e =  
1.03 mm; t = .045 mm; b = 3.8; c = 84; sty- 
let = .018 mm, extensions = .024 mm; spic- 
ules = .089 mm. 

Female.--Head offset, rounded, anterior 
part of lips not offset (Fig. 4A). Amphids 
very wide, nearly encircling lip region, crenate 
in cross section anteriorly (Fig. 4D2). Esoph- 
ageal constriction located at 31 to 34% of the 
esophageal length from the anterior end of 
the body. Esophageal expansion tapering an- 
teriorly, the two portions of the esophagus 
separated by a narrow isthmus, not abutting 
(Fig. 7H). Basal part of esophagus sur- 
rounded by muscle bands which spiral dex- 
trally for most of its length, but are straight 
for a short distance anteriorly. Cardia (Fig. 
71) 42 to 65 ~ long, cylindrical posteriorly, 
slightly constricted at junction with esopha- 
gus, its length about 2% its diameter. Outer 

<- 

FIG. 3. Axonchium crassum, female. A. anterior gonad; B. esophageal constriction; C. base of 
esophagus with cardia; D. head; E. vulva, ventral  view. 1. surface, 2. just within cuticle, 3. ventral  por- 
tion of cuticularization, 4. dorsal portion of cuticularization, 5. sphincter, 6. vagina dorsal to sphincter; 
F. vulva, lateral view; G. tail. 
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cuticle about 1 ~ thick, subcuticle at mid- 
body about 8 t~ thick. Vulva a crosswise 
oval, vaginal lumen gradually becoming cross- 
shaped dorsally (Fig. 4E) .  Vaginal cuticu- 
larization quite narrow ventrally, widening 
within cuticle to diameter of sphincter (Fig. 
4F). Anterior gonad (Fig. 4C) with all struc- 
tures of the posterior gonad but smaller. 
Anterior uterus packed with sperm cells, par- 
ticularly near vulva. Posterior uterus wide 
near vulva, narrowing abruptly to a sinuous 
portion proximal to uterus expansion, with 
sperm present in wide part. Tail tapering to 
a rounded terminus (Fig. 4G) .  One pair of 
caudal pores present on each side of tail. 
Lateral pores in a single row anterior to anus. 
Prerectum about 5 anal body diameters long. 

Male.---Anterior part of body similar to 
that of female. Tail (Fig. 4B) straight ven- 
trally, curved dorsally to a rounded terminus. 
One pair of caudal pores on each side of tail, 
lateral pores staggered in two rows anteriorly 
between anus and a point a short distance 
anterior to supplements, then arranged in a 
single row anteriorly toward the head. A 
single row of 17 supplements present begin- 
ning just anterior to the adanal pair. Supple- 
ments closely approximated, the anterior ones 
separated by one or two smooth mammilate 
structures on the surface of the cuticle. 

Diagnosis.-----A. gigas is similar to A. pro- 
pinquum, A. crassum, and A. coronatum. It 
differs from A. coronatum by lack of con- 
spicuous striae on the neck region, from A. 
propinquum by a larger number of supple- 
ments in the male, and from A. crassum by a 
longer, more conical tail in the female. 

Type Locality and Habitat.--Soil in aspen 
grove about roots of Rudbeckia occidentalis, 
City Creek Canyon, Utah. 

Type Specimens.----Lectotype Q on slide 

NygoTaimus 5 e (1 ) -T ;  allolectotype ~ on 
slide Nygolaimus 5 e (2 ) -TT.  

Axonchium micans Thorne, 1939 
(Figs. 5, 9D) 

Lectotype (1 Q ) : L = 2.52 ram; w -- .075 
mm; e----.840 ram; t = . 0 2 4  mm; a = 34; 
b - - 3 . 0 ;  c - - 1 0 5 ;  V = 5 2 % ;  stylet----.013 
mm, extensions not visible. 

ParaIectotype (1 Q ) : L = 2.46 mm; w = 
.069 ram; e - - . 8 0 0  mm; t = .025 mm; a - -  
36; b -- 3.1; c = 96.5; V = 54%; stylet = 
.012 mm, extensions not visible. 

Broad Run, Va. Specimens (25 Q Q ) : 
L = 1.90-2.66 (2.23) mm; w = .051-.077 
(.062) mm; e = .660-1.090 (.807) mm; t = 
.022-.031 ( .025) mm; a = 2 9 - 4 2  (35.7) ;  
b - -  2.1-3.3 ( 2 . 8 ) ; c  = 74-105 ( 8 8 . 4 ) ; V  = 
50-57 (52.5)%; stylet = .009-.011 mm, ex- 
tensions = .013-.016 mm. 

Female.--Head offset, anterior portion of 
lips offset by a depression (Fig. 5A, 9D) .  
Esophageal expansion tapering anteriorly, 
junction of the two portions a narrow isth- 
mus, the two portions not abutting (Fig. 5D). 
Constriction located at 25 to 33% of esopha- 
geal length from anterior end of body. 
Muscle bands of esophageal sheath straight, 
not spiral. Cardia (Fig. 5E) wider anteriorly, 
35 t~ long in lectotype, 34 t~ in paralectotype, 
21 to 27 t,. long in Broad Run specimens, 
its length about 3 times its diameter. Outer 
cuticle about 1 ~ thick, subcuticle at mid- 
body about 6 ~ thick. Vulva circular or a 
crosswise oval on surface, vaginal lumen 
cross-shaped (Fig. 5G). Vaginal cuticulariza- 
tion a very shallow wedge ventrally within 
subcuticle, dorsally the same diameter as 
sphincter (Fig. 5B). Anterior gonad convo- 
luted, tapering gradually to small uterine and 
oviduct expansions (Fig. 5C). A minute re- 

<-- 

FIG. 4. Axonchiurn gigas. A. female head; B. male tail; C. anterior female gonad; D. en face 
view. 1. anterior end, 2. amphid pouch, anterior, 3. base of amphid pouch; E. vulva, ventral  view. 
1. surface, 2. within cuticle, 3. cuticularization, 4. sphincter; F. vulva, lateral view; G. female tail. 
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flexed ovary present in most of the specimens. 
Posterior uterus wide at vulva, tapering to a 
long narrow sinuous section proximal to the 
uterus expansion. Tail curved dorsally and 
ventrally to a rounded terminus (Fig. 5H, 51). 
A pair of caudal pores present on each side. 
In a few Broad Run specimens they vary in 
arrangement, sometimes closer together on 
one side of the specimen than on the other 
(Fig. 5I). Lateral pores anterior to anus ar- 
ranged in a single row. Prerectum 6 times as 
long as anal body diameter in lectotype, vary- 
ing between 3.5 and 7.5 times anal body 
diameter in Broad Run specimens 

Males.--Unknown. 
Diagnosis.--A. rnicans is similar to A. 

serpens, from which it differs by very wide 
amphids, nearly surrounding the head, ante- 
rior portion of the lips more offset, the shape 
of the vaginal cuticularization, and absence 
of males. 

Type Locality and Habitat.--Forest soil, 
Washington, D. C. 

Other Locality.---Turf under bridge at 
junction of Virginia highway 7 and Broad 
Run. 

Type Specimens.--Lectotype 9 on slide 
Axonchium 8 (I)-T; paralectotype 9 on slide 
Axonchium 8-P. 

Additional Specimens.---Broad Run 5 Q 
on slide G-2070, mass collection vial G-836-f. 

Axonchium rotundum Thorne, 1964 
(Fig. 1C, E, J; 9C K) 

Paratypes (2 Q 9) : L = 2.25, 2.08 mm; 
w = .037, .039 mm; e = .640, .630 mm; t = 
.022, .020 mm; a = 60, 53; b = 3.4, 3.3; c = 
100, 107; V = 51, 52.5%; stylet = .008-.009 
mm, extensions = .013 mm. 2 6' ~ : L = 2.20, 
2.05 mm; w = .040 ,  .040 mm; e = .064 ,  

.585 mm; t = .021, .021 mm; a = 54, 51; b 
= 3.4, 3.5; c = 105, 98; stylet = .008, .009 
ram, extensions = .013 mm; spicules = .044, 
.046 mm. 

Female.--Head smooth, barely offset (Fig. 
9C). Amphids not as wide as head. Esopha- 
geal constriction a narrow isthmus, the two 
portions of the esophagus not abutting. Con- 
striction located at 32 to 35% of esophageal 
length from anterior end. Muscle bands of 
esophageal sheath straight, not spiral. Cardia 
short (Fig. 1C), 12 to 15 t~ long, slightly 
longer than wide. Outer cuticle about 1 
thick, subcuticle quite thin except at extremi- 
ties of body. Vulva a crosswise slit (Fig. 1J1), 
vaginal lumen flattened ventrally, gradually 
becoming cross-shaped (Fig. 1J2, 1J3). 
Vaginal cuticularization gradually widening 
between surface cuticle and sphincter, incon- 
spicuous but wider than in A. amplicolle 
(Fig. 1E). Anterior gonad convoluted, filled 
with sperm cells, tapering gradually to sphinc- 
ter proximal to vestigial oviduct expansion 
(Fig. 1E). Uterine expansion not well de- 
fined, no vestigial ovary present. Posterior 
uterus with short wide portion near vulva, 
narrowing to a Iong sinuous portion proximal 
to uterine expansion. Sinuous portion may 
have wider section containing sperm. Body 
diameter less at level of rectal sphincter than 
at anus, forming a clavate terminus (Fig. 9K). 
Tail almost hemispherical. A pair of caudal 
pores present on each side of tail, lateral 
pores anterior to anus in a single row, ventral 
pores rare. Prerectum length 4 to 6 times 
anal body diameter. 

Male.--Anterior portion of male body 
similar to that of female. Terminus of male 
body not clavate, shaped as illustrated by 
Thorne (17). Similar to female in arrange- 

<-- 

FIc. 5. Axonchiurn micans, female. A. head; B. vulva, lateral view; C. anterior gonad; D. esoph- 
ageal constriction; E. base of esophagus with cardia; F. cross section through vulva; G. vulva, ventral 
view. 1. surface, 2. cuticularization, 3. sphincter, 4. dorsal part  of vagina and uterus; H. tail, type local- 
ity; I. tail, Broad Run specimen, showing variability in arrangement  of caudal pores. 
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ment of caudal and lateral pores. Ventral 
supplements widely and evenly spaced, 7 
present in each specimen, beginning within 
range of spicules. 

Diagnosis.---A. rotundum is similar to A. 
amalgans, from which it differs by larger size, 
shorter tail and greater "c" value, and pres- 
ence of males. 

Type Locality and Habitat. E1 Yunque 
Rain Forest, Puerto Rico. Specimens loaned 
by A. J. Ayala. 

Axonchium serpens Thorne,  1939 
(Figs. 6; 9H, I, J) 

Lectotype (1 9 ) : L = 3.0 mm; w = .054 
mm; e = .870 mm; t =  .030 mm; a = 56; 
b = 3 . 5 ;  c : 1 0 1 ;  V = 5 2 % ;  s t y l e t = . 0 1 5  
mm, extensions = .018 mm. 

Allolectotype (1 ~ ) :  L :  3.10 ram; w =  
.067 ram; e : 1.14 mm; t : .034 mm; a = 
48; b -- 2.8; c -- 93; stylet = .014 mm, ex- 
tensions not visible; spicules = .068 mm. 

Paralectotypes (6 Q 9 ) : L = 2 .43-3 .70 
(3.19) mm; e = .720-1.065 (.964) mm; t = 
.030-.037 ( .033) ram; b - - 3 . 0 - 3 . 7  (3 .3) ;  
c - - 8 1 - 1 1 2  (94.5) ;  V = 4 8 - 5 5  (49.9)%; 
stylet = .012-.015 ram, extensions = .017-  
.019 mm. 9 ~ ~ : L = 2 .83-3.60 (3.36) mm; 
e = .780-1.035 (.919) mm; t = .033-.036 
( .034) mm; b = 3.2-4.3 (3 .7) ;  c -- 82-110 
(98) ;  stylet = .013-.015 ram, extensions = 
.017-.019 mm; spicules = .068-.076 mm. 

Aspen Creek Specimens (2 Q Q ): L = 3.05, 
3.05 mm; w = .052, .055 mm; e - - 1 . 0 0 0 ,  
.900 mm; t = .030, .034 mm; a - - 5 8 ,  55; 
b = 3.0, 3.4; e = 101, 8 8 ; V  = 50, 50%; sty- 
let = .014 ram, extensions = .019 mm. 

Female.--Head offset, lips comparatively 
low, anterior part of lips barely offset from 
posterior part (Fig. 6A).  Esophageal expan- 

sion tapering anteriorly, constriction forming 
an isthmus, the two portions of the esophagus 
not abutting (Fig. 6B).  Constriction located 
at 23 to 35% of esophageal length from an- 
terior end of body. Muscle bands of esopha- 
geal sheath straight, not spiral. Cardia (Fig. 
6C) about twice as long as its diameter, a 
slight constriction present a short distance 
behind esophageal expansion, 25 t~ long in 
lectotype, 25 to 49 ~ long in female para- 
lectotypes, 25 to 38 ~ long in male paralecto- 
types. Outer cuticle about 1.5 ~ thick, sub- 
cuticle about twice as wide at mid-body. 
Vulva circular on surface, vaginal lumen 
gradually becoming cross-shaped within body 
(Fig. 6H) .  Vaginal cuticularization set off 
from body cuticle, wider than sphincter (Fig. 
6E) .  A more heavily striated, disc shaped 
cuticularization present just within the vulval 
opening and surrounding it. Anterior gonad 
long, with most of the parts of the posterior 
one (Fig. 6D).  Uterine section convoluted, 
wide near vulva, constricted to a more nar- 
row tube leading to conspicuous uterine ex- 
pansion, sphincter, and large oviduct expan- 
sion. A very small vestigial ovary present in 
many specimens. Sperm cells present in an- 
terior gonad. Posterior uterus wide near 
vulva, a constriction present proximal to 
sinuous narrow portion, enlarging gradually 
distally to the uterus expansion. Sperm cells 
often present. Tail (Fig. 6G) conical with 
rounded terminus. A pair of caudal pores 
present on either side of tail, lateral pores 
anterior to anus in a single row. Length of 
prerectum 4 anal body diameters in lecto- 
type, 5 to 10 in paralectotypes. 

Male.--Anterior part of male body similar 
to that of female. Tail (Fig. 6F)  nearly 
straight on ventral side, curved on dorsal side 

<... 

FIG. 6. Axonchium serpens. A. female head; B. esophageal constriction; C. base of esophagus with 
cardia; D. anterior female gonad; E. vulva, lateral view; F. male tail; G. female tail; H. vulva, ven- 
tral view. 1. surface, 2. within cuticle, 3. ventral part  of cuticularization, 4. dorsal part  of cuticularization, 
5. sphincter. 



3 4 0  Journal o] Nematology, Vol. I, No. 4, October 1969 

i ~' i h 

• I ' D 

, / ;  
' ' , ,  / 

k 
/ 

/ L ¸ 

I I 

. . . .  [ I -  
'II , F ~,, I , !i i ,s 

. . . . . .  , t 

, . !  . :: ~ • 

i ) "  I 

,,q, [ 

.. \,~I:L ! I 
, ' \ " L J  

.;;, "" '1; : :  , \ ~ \  

i .  / . ' . . :  '.- 
/ . ~. . . .  

• n 

. . . .  .. ( 
: t . . . .  - 

I -, . , . ,  . - - -  

\~' • )- .... 

• t "., . 

, L ,: ..) • <. 

• I'. ":~L?.: . : -  

" ~ J / I  

, i ( 

i ~, . , 

f i ' l l '  / I ' / f 
It I ' '~ 

!" it ',, 

.02mm AB DE GJ 

.03ram CF 

~.04 mm HI 

E 

,, I L ,  ¸¸ . :  ~; , , -  • , , j ,  /' 
I ,, / •. ~// ) 
i 

i, ~, / { ] /  / /  / 

\ 

i 

F I ~ : ,I 
I " :(i i I 

,L ,. 



Axonchium TAXONOMY • Hechler 341 

to a rounded terminus. Two to four pairs of 
caudal pores present on each side, lateral 
pores in two staggered rows for about 700 t,. 
anterior to anus, in a single row more ante- 
riorly. Ventral supplements 25 to 30, con- 
tiguous, beginning just anterior to adanal 
pair. 

Diagnosis.---A. serpens is similar to A. 
micans, from which it differs by the rounded 
lips with the anterior portion less offset, more 
narrow amphids, shape of the vaginal cuti- 
cularization, and the presence of males. 

Type Locality and Habitat.--Soil from 
scrub oak, Red Butte Mountain, Utah. 

Other Locality.--Aspen Creek, Utah. 
Type Specimens.----~ctotype ~ on slide 

`4xonchium 1 b (1 ) -T ;  allolectotype ~ on 
slide Axonchium 1 b (2 ) -TT ;  paralectotypes 
6 9 ~, 9 3 5 on slides Axonchium l-P, Axon- 
chium 1 b ( 3 - 6 ) - P ,  Nygolaimus 5 a-P, Ny- 
golaimus 5 e-P. 

Other Specimens.---Aspen Creek 2 Q ~ on 
slide .4xonchium 1 m. 

Axonchium solitare Thorne, 1939 
(Fig. 7A-G) 

Lectotype (1 9 ) : L = 2.02 mm; w -~ .046 
ram; e = . 6 0 0  mm; t = . 0 3 2  mm; a = 4 2 ;  
b = 3.4; c = 64; V = 51%; stylet-----.012 mm, 
extensions not visible. 

Paralectotypes (3 2 Q ) : L -- 2.13-2.43 
(2.20) mm; w = .042- .046 ( .045) ram; e -- 
.580- .730 ( .660) mm;  t = .032- .034 (.033) 
mm;  a = 42 -52  (48 .5) ;  b = 3.1-3.7 (3 .4) ;  
c = 64 -70  (65.8); V = 50-52  (51.3)%; stylet 
= .012 ram, extensions = .012 mm. 

California Specimens (3 Q ~ ) : L ----- 2 .14-  
2.20 (2.18) mm; w -- .039-.042 ( .040) mm;  
e = .640- .660 ( .650)  mm;  t - -  .032-.033 

( .032) mm; a---- 52-55 (53.8) ;  b = 3.3-3.4 
(3.3); c = 65-70  (68.3) ;V -- 56-58 (56.5)%; 
stylet -- .011-.012 ram, extensions not visible. 

Female.---Head offset slightly, lips low, 
rounded, anterior portion of lips not offset 
(Fig. 7A) .  Esophageal expansion tapered 
anteriorly, constriction forming an isthmus, 
the two portions of esophagus not abutting 
(Fig. 7D). Constriction located at 31 to 37% 
of esophageal length from anterior end of 
body. Sheath muscle bands straight, not 
spiral. Cardia (Fig. 7F)  medium in length, 
14 t, long in lectotype, 10 to 21 ~ long in 
paralectotypes, 15 to 17 ~ long in California 
specimens, about twice as long as its diam- 
eter. Outer cuticle about 1 t~ thick, subcuticle 
about the same thickness at mid-body. Vulva 
circular on ventral surface, vaginal lumen 
gradually becoming diamond-shaped, then 
cross-shaped, within body (Fig. 7E). Vaginal 
cuticularization hemispherical in lateral view, 
the same diameter as sphincter, with a more 
heavily striated, disc-like portion surround- 
ing vulval opening (Fig. 7B). Anterior gonad 
wide with a truncate or broadly rounded 
terminus and a constriction near vulva (Fig. 
7C) .  Posterior uterus wide near vulva, con- 
stricted to a narrow sinuous portion proximal 
to uterus expansion (Fig. 7C) .  Tail curved 
about equally dorsally and ventrally to a 
rounded terminus (Fig. 7G) .  One pair of 
caudal pores present on each side of tail, lat- 
eral pores arranged in a single row anterior 
to anus. Prerectum 5.5 times as long as the 
anal body diameter in lectotype, 5 times as 
long in one paralectotype, stricture not visible 
in other specimens. 

Males.--Unknown. 
Diagnosis.---A. solitare is similar to .4. 

<-- 

FIG. 7. A. Axonchium solitare, female head; B. A. solitare, vulva, lateral view; C. A.  solitare, 
female reproductive system; D. `4. solitare, esophageal constriction; E. A. solitare, vulva, ventral view, 
1. surface, 2. level of subcuticle, 3. ventral part of cuticularization, 4. dorsal part of cuticularization, 5. 
sphincter. F. A.  sol#are, base of esophagus with cardia; G . . 4 .  solitare, female tail; H . . 4 .  gigas, esoph- 
ageal constriction; I. A. gigas, base of esophagus with cardia; J. `4. thornei, female tail. 



342 Journal o/ Nematology, Vol. 1, No. 4, October 1969 

IiliJi,,ii"! ':i 
t ~/r:! :,'rl '~ 

/ 
/ 

o" t,'~, 

o 

: _ ,' T 

• \ 

.°':£,: 

. . . .  ~ td' 

-,,.~ 

" \ 

' ~ 0 2  mm ACDEFH 

/ 

- /  . 0 3 m m  8 G  

/ 

\ 

\ 
// . . . .  

/ 

" "~-~!~ ,,,, 

i i ~ ~, ~ ,  "~,'~ , '~, 

c 

Lb 
j _ ~ 2  

4- 

H 



Axonchium TAXONOMY • Hechler 343 

thornei and .4. choristum. I t  differs from ,4. 
chor&tum by the thinner subcuticle at mid- 
body and the shape of the tail, f rom A. 
thornei by longer stylet and the shape of the 
female tail (compare Fig. 7G and 7J) ,  and 
from both these species in the absence of 
males. 

Type Locality and Habitat.--Soil from 
around alfalfa roots, Grand Junction, Colo- 
rado. 

Other Locality.--Kern County, California. 
Type Specimens.--Lectotype ~ on slide 

,4xonchium 12 (1)-T; paralectotypes 3 ~ ~ on 
slides ,4xonchium 12-P and Dorylaimus 31 i 
(1)-P. 

Addit ional Specimens.--3 ~ Q on slide 
,4xonchium 12 c. 

Axonchium thornei n. sp. 
(Figs. 7J, 8) 

Holotype (1 ~ ) : L = 1.96 mm; w = .052 
ram; e = .622 mm;  t---- .031 mm; a = 37.4; 
b = 3 . 1 ;  c = 6 2 ;  V----52.6%; s t y l e t = . 0 0 9  
mm, extensions = .014 mm. 

,4llotype (1 ~ ) :  L = 2 . 1 3  mm; w = . 0 4 2  
mm; e----.720 mm;  c = .030 mm;  a = 50; 
b = 2.9; c = 71; stylet = .010 mm, exten- 
sions = .014 ram; spicules = .042 mm. 

Paratypes (6 ~ ~ ) : L = 1.75-1.98 (1.89) 
mm;  w --- .045-.054 ( .049) mm; e = .570-  
.675 ( .610) mm; t - - . 0 3 0 - . 0 3 6  ( .033) mm; 
a -- 33-41 (38.2); b = 2.8-3.3 (3.1);c = 5 2 -  
66 (58.7); V = 52-57  (54.2)%; stylet = . 0 0 9 -  
.011, extensions = 0.011-.015 mm. 5 ~ 3 : L 
= 1.87'-2.13 (1.93) mm; w = .042-.048 
( .045) mm; e = .465- .720 ( .590) ram; t = 
.030-.033 ( .031) m m ; a  = 40 -44  ( 4 2 ) ; b  = 
2.9-4.2 (3.3); c = 57-71 (63); stylet = .009-  
.011 mm, extensions = .014-.016 mm; spic- 
ules = .039-.043 mm. 

Female.--Head offset, lips higher than in 

,4. sol#are, rounded, the anterior portion not 
offset (Fig. 8A) .  Anterior end of esophageal 
expansion tapering toward isthmus, the two 
portions of the esophagus not abutting (Fig. 
8D).  Esophageal constriction located at 30 
to 38% of esophageal length from anterior 
end of body. Muscle bands of esophageal 
sheath straight, not spiral. Cardia (Fig. 8H) 
19 t~ long in holotype, 21 to 25 t~ long in 
other females, slightly over twice as long as 
its diameter. Cuticle about 1 ~ thick, sub- 
cuticle slightly thinner at mid-body. Vulva 
(Fig. 8F) circular on surface, vaginal lumen 
gradually becoming diamond-shaped, then 
cross-shaped, within body. Vaginal cuticu- 
larization in two parts, ventral part disc like, 
dorsal part  less heavily striated, hemispheri- 
cal in lateral view, of the same diameter as 
sphincter (Fig. 8E) .  Anterior gonad wide 
throughout its length except for constriction 
near vulva, its terminus truncate, containing 
sperm cells in proximal part  or throughout its 
length (Fig. 8G) .  Posterior uterus wide 
proximally, constricted to a narrow sinuous 
portion distally, sperm present within it. Tail 
conical, ventral side not curved as much as 
dorsal side, terminus rounded (Fig. 7J, 8B).  
A pair of caudal pores present on each side 
of tail; in one specimen they are paired on 
one side, nearly in the same row with the 
anterior lateral pores on the other. Lateral 
pores anterior to anus in a single row. Organs 
of the lateral chord associated with the pores 
large and conspicuous (Fig. 8B).  Prerectum 
about 6 times as long as anal body diameter 
in holotype, 5 times as long in one paratype, 
stricture not visible in remaining specimens 
(Fig. 8B).  

Male.--Anterior portion of body similar 
to that of females. Tail slightly curved ven- 
trally, curved more dorsally to a rounded 

<- 

FIG. 8. Axonchium thornei n. sp. A. female head; B. female tail; C. male tail; D. esophageal con- 
striction; E. vulva, lateral view; F. vulva, ventral view. 1. surface, 2. just dorsal to cuticle; 3. cuticulari- 
zation, 4. sphincter; G. anterior female gonad; H. base of esophagus with cardia. 
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terminus (Fig. 8C). Three caudal pores 
present on each side of tail, lateral pores 
staggered between anus and anterior supple- 
ment, in a single row anterior to supplements. 
Ventromedian supplements 14 in allotype, 13 
to 15 in paratypes, contiguous, beginning 
anterior to spicule. 

Diagnosis.--A. thornei is very similar to 
both A. choristum and A. solitare. In A. 
thornei the female tail tends to be more 
tapered and the terminus is not quite as broad 
as in A. solitare. There is more curvature 
dorsally and less ventrally than in A. solitare; 
thus the terminus has a slightly more ventral 
location in A. thornei (compare Fig. 7G, 7J). 
The female tail of A. choristum is wider in 
comparison to its length than in A. thornei, 
and the terminus is slightly broader. The sub- 
cuticle at mid-body is somewhat thicker than 
the outer cuticle in A. choristum, whereas in 
the other two species both cuticular layers at 
mid-body are of nearly the same thickness. 
There are 12 to 15 ventral supplements on 
the male of A. thornei and 19 to 26 in A. 
choristum. The stylet of A. thornei is slightly 
shorter than the styler in either A. choristum 
or A. solitare, and the spicules are shorter in 
A. thornei than in A. choristum. 

Type Locality and Habitat.--Soil around 
roots of Balsamorrhiza sagitata, Cache 
County, Utah. 

Type Specirnens.--Holotype 2 on slide 
T-123t; allotype ~ on slide T-124t; para- 
types 6 9 Q  and 5 ~  on slides T-674p, 
T-675p, T-676p. 

DISCUSSION 

The original description of several species 
of Axonchium for which no specimens were 

available give so few details that identifica- 
tion by present standards is not possible. 
Five of these species, listed below, are con- 
sidered to be species inquirendae: 

Axonchium dudichi Andrassy, 1952 
A. leptocephalum Altherr, 1953 
A. longicollb (Cobb, 1893) Thorne & 

Swanger, 1936 
A. magnicollis (Cobb, 1906) Thorne & 

Swanger, 1936 
A. tenuicollis (Steiner, 1914) Thorne & 

Swanger, 1936 
A. parvum Steiner, 1927 was removed 

from Axonchium by Thorne (17),  who con- 
sidered it a species of undetermined position. 

A. saccatum was separated from A. gos- 
sypii because of its longer prerectum, tail 
longer than anal body diameter, longer body, 
and longer esophagus. The body and esopha- 
geal lengths reported by Jairajpuri (9) were 
slightly longer for A. saccatum but not suf- 
ficiently to justify description of a new spe- 
cies. Although the diagnosis of A. saccatum 
(9) specifies a tail longer than one anal body 
diameter, in the description and illustration 
it is shorter, similar to the tail of A. gossypii. 
Thus, the tail lengths of A. saccatum and A. 
gossypii probably do not differ. The fourth 
criterion given for separation of the two spe- 
cies is that the prerectum is twice as long in 
A. saccatum as in A. gossypii. It has been 
shown here that the prerectum in paratypes 
of A. serpens varies between 5 and 10 anal 
body diameters, and it also varies between 
3.5 and 7 anal body diameters in specimens 
of A. micans. This raises the possibility that 
comparable variability could also occur in A. 
gossypii. Therefore the following synonymy 
is proposed: 

<- 

Fro. 9. A .  A x o n c h i u m  crassum,  posterior female gonad; B. A .  crassum,  cross section, uterus; C. A. 
r o tundum,  female head; D. A .  micans,  head, dorso-ventral view; E. A .  crassum,  cross section, oviduct; 
F. A .  chor is tum,  cross section, nerve ring; G. A .  chor i s tum female, cross section, level of caudal pores; 
H. A .  serpens,  cross section, extreme anterior end spicules; I. A .  serpens,  cross section, 1/~ distance from 
anterior end of spicules; J. A .  serpens,  cross section, posterior part  of spicules and guiding pieces; K. A. 
ro tundum,  female tail. 
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A .  g o s s y p i i  de Coninck,  1962 

syn. A .  s a c c a t u m  Jairajpuri ,  1964 
n. syn. 

A .  n i t i d u m  was separated from A .  bu l -  

b o s u m  by its posture when relaxed, longer 
prerectum, and tail shape (9 ) .  In  species of 
which a large n u m b e r  of specimens were 
available, A .  s e r p e n s  and the Broad R u n  
popula t ion  of A .  m i c a n s ,  as much  variabili ty 
was seen within species in prerectum length 

and tail shape, and in the relaxed posture of 

A .  m i c a n s ,  as was reported between A. 
n i t i d u m  and A .  b u l b o s u m .  Unfor tunate ly  de- 

tails of m a n y  other structures, such as the 
subcuticle thickness, anter ior  port ion of the 
lips, anter ior  gonad, muscle bands  of the 

esophageal sheath, shape of the esophageal 

constriction, and shape of the vaginal cuticu- 
larization, were not  given in the descriptions 
of either / t .  n i t i d u m  or A .  b u l b o s u m ,  and 

the caudal  pores were not  described for A. 
n i t i d u m .  If this addit ional  informat ion  were 

to become available the two populat ions  

might  prove to be different. At  this time, 
however,  it seems best to synonymize them 

as follows: 

A .  b u l b o s u m  Williams, 1958 
syn. A .  n i t i d u m  Jairajpuri ,  1964 

n. syn. 

The  description of A .  m a c r o p h a l l u m  was 
based on two specimens moun ted  in balsam, 
a single male and a single female from two 
different localities ( 16 ) .  The male clearly 
differs from males of other species of A x o n -  

c h i u m  because of its long spicule. The 
muscle bands  of the esophageal sheath in  the 
male and  the two larvae collected with it do 

not  spiral. The  muscle bands  in the female 
are spiral. The female is in poor  condi t ion 

but ,  except for the sheath, it seems to corre- 
spond well with the male in those structures 
that are visible. It  will be necessary to col- 
lect specimens of both sexes from both lo- 
calities before the species of the female can 

be definitely assigned. Therefore,  in the key 
to the species given below only the male of 
A .  m a c r o p h a l l u m  is considered. 

KEY TO THE SPECIES OF A x o n c h i u m  

1. Spicule length almost twice anal body 
diameter __ A.  macrophallun Thorne, 1939 

Spicule length definitely less than twice 
anal body diameter ........................ 2 

2. Female tail terminus peg-like . . . . . .  3 
Female tail terminus rounded or broadly 

conical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
3. Tail 1.5 times as long as anal body diam- 

eter, peg portion occupying less than ½ 
tail length ..... A. arcuatum Thorne, 1964 

Tail 3 times as long as anal body diam- 
eter, peg portion occupying about a~ 
tail length __ _ A.  caudatum Williams, 1958 

4. Lips nearly amalgamated, head hardly set 
off from body . . . . . . . . . . . . . . . . . . .  5 

Lips separate, head set off from body by 
a definite constriction . . . . . . . . . . . . . .  9 

5. Anterior gonad absent in females .... 
. . . . . . . . . . . . . . .  A. asacculum Siddiqi, 1968 

Anterior gonad present in females _ 6 
6. Posterior portion of female body clavate, 

tail diameter greater than body diam- 
eter immediately anterior to anus . . . . .  7 

Diameter of female tail equal to or less 
than pre-anal body diameter ................ 8 

7. Females about 1.0 mm long, female tail 
about as long as anal body diameter, 
"c" = 50, males unknown . . . .  
. . . . . . . . . . . . . . . . .  A. amalgans Thorne, 1939 

Females about 2.0 mm long, female tail 
length about -% anal body diameter, "c" 

90 to 100, male with 6 to 8 ventro- 
median supplements spaced about 1~ 
body diameter apart, beginning opposite 
anterior end of spicules . . . . . . . . . . . . .  

.................... A. rotundum Thorne, 1964 
8. Two caudal pores present on each side of 

female tail, a refractive band of tissue 
present in lip region .......................... 
. . . . . . . . . . . . . . . . .  A.  baldum Thorne, 1964 

One caudal pore present on each side of 
female tail, no refractive band of tissue 
present in lip region ...................... 
. . . . . . . . . . . . . . . . . . . . . .  A. indicum Siddiqi, 1964 

9. Anterior portion of lips set off conspicu- 
ously by a deep constriction . . . . .  
. . . . . . . . . . . . . . . .  A. labiatum Thorne, 1939 

Anterior portion of lips slightly set off by 
a depression or not set off . . . . . . . . . . . . . . .  10 

10. Posterior end of female clavate, tail wider 
than body immediately anterior to anus 11 

Female tail diameter equal to or less than 
pre-anal body diameter . . . . . . . . . . . . . . . . . . .  12 
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11. Anterior gonad length less than one body 
diameter, males not described . . . . . . . . . .  
. . . . . . . . . . . . . . . .  A .  b u l b o s u m  Williams, 1958 

syn. A .  n i t i d u m  Jairajpuri, 1964 
Anterior gonad length 3 times body diam- 

eter, male tail with 5 ventromedian sup- 
plements, one opposite anterior end of 
spicules, one a body diameter anterior 
to the first, a group of 3 a little more 
than one body diameter anterior to the 
second . . . . . .  A .  e l e g a n s  Jairajpuri, 1964 

12. Surface cuticle on neck very conspicuously 
striated . . . .  A .  c o r o n a t u m  (de Man, 1906) 

Thorne and Swanger, 1936 
Cuticle on neck smooth or with incon- 

spicuous striae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 
13. Length of anterior female gonad less than 

one body diameter, with no constriction 14 
Length of anterior female gonad one 

body diameter or longer, with at least 
one constriction . . . . . . . . . . . . . . . . . . . . . .  16 

14. Caudal pores more than two on each side 
of tail, paired side by side . . . . . . . . . . . . . .  
. . . . . . . . .  A .  m a u r i t i e n s e  Williams, 1958 

Caudal pores one on each side of tail, or 
two arranged in the same row with 
lateral pores anterior to anus, not 
paired side by side . . . . . . . . . . . . . . . . . .  15 

15. Amphids very wide, nearly surrounding 
lips ._ _ A .  a m p h i d i u m  Thorne, 1964 

Amphids not quite as wide as lip region 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  A .  a m p l i c o l l e  Cobb, 1920 

16. Anterior female gonad with one constric- 
tion between vulva and terminus, por- 
tion anterior to constriction undifferen- 
tiated, its terminus truncate or broadly 
rounded .............................................. 17 

Anterior female gonad with most of the 
structures of the posterior one: uterus, 
uterine expansion, sphincter, oviduct ex- 
pansion, and possibly a vestigial ovary 21 

17. Female with a single caudal pore on each 
side, male with 6-9 ventromedian sup- 
plements widely spaced, beginning op- 
posite anterior end of spicules ........ 

. . . . .  A .  g o s s y p i i  de Coninck, 1962 
syn. A .  s a c c a t u m  Jairajpuri, 1964 

Female with two caudal pores on each 
side. Males, if present, with supple- 
ments closely spaced, beginning op- 
posite anterior end of spicules . . . . .  18 

18. Esophageal sheath with spiral muscle 
bands . . . . . . .  A .  v a g i n a t u m  Jairajpuri, 1965 

Sheath muscle bands straight . . . . . . . . .  19 
19. Female tail curved almost as much ven- 

trally as dorsally, terminus almost cen- 
trally located, males unknown . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  A .  s o l i t a r e  Thorne, 1939 

Female tail curved more dorsally than 
ventrally, ventral side nearly straight, 

terminus ventrally located, males de- 
scribed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

20. Subcuticle thicker than outer cuticle at 
mid-body. Male with 19-26 ventro- 
median supplements beginning anterior 
to spicules . . . . . .  A .  c h o r i s t u m  Thorne, 1939 

Subcuticle at mid-body not thicker than 
outer cuticle. Males with 12-15 ventro- 
median supplements beginning anterior 
to spicules . . . . . . . . .  A .  t h o r n e i  n. sp. 

21. Stylet at least 18 /~ long . . . . . . . . . . . . . . . . .  22 
Stylet less than 16 # long . . . . . . . . . .  24 

22. Female tail very short, hemispherical, less 
than 1/., anal body diameter long, males 
not described . . . . . . .  A .  c r a s s u m  Thorne, 1939 

Female tail longer, at least :Y~ as long as 
the anal body diameter. Males de- 
scribed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

23. Male with 11 to 13 ventromedian sup- 
plements beginning near adanal pair, 
closely spaced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . .  A .  p r o p i n q u u m  (de Man, 1921) 

Thorne, 1939 
Male with about 20 closely spaced ventro- 

median supplements, beginning just an- 
terior to adanal pair. Sheath muscle 
bands spiral . . . . . . . . . .  A .  g i g a s  Thorne, 1939 

24. Anterior portion of lips offset. Amphids 
quite wide, nearly surrounding head. 
Vaginal cuticularization no greater in 
diameter than sphincter, no disc sur- 
rounding vulva. Males unknown 
. . . . . . . . . . . . . . . . . . . . . . . . . .  A .  m i c a n s  Thorne, 1939 

Anterior portion of lips very slightly off- 
set. Amphids not quite as wide as head. 
Vaginal cuticularization with heavily 
striated disc-like portion surrounding 
vulva, dorsal portion wider in diameter 
than sphincter. Males with 25 to 30 
contiguous ventromedian supplements 
beginning just anterior to adanal pair 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  A .  s e r p e n s  Thorne, 1939 
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