Paratylenchus minutus, n. sp., a Nematode Parasitic on Roots'
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MEMBERS OF THE GENUS Paratylenchus Mico-
letzky (1921: 605-607) (Criconematinae, An-

guillulinidae) have been reported from soil

samples taken about the roots of various plants
and, less often, from within the root cortex
from a number of localities in Europe, the
British Isles, North America, and the Nether-
lands Indies; but nowhere has the abundance of
these nematodes been sufficient to facilitate an
investigation of their biology. Certain reports,
including descriptions of two species, have been
based upon individual nematodes. The most
comprehensive and most recent paper on Para-
tylenchus is that of Goodey (1934), who con-
cluded that the genus is monotypic and estab-
lished P. macrophalins (de Man) Goodey as
the type species. Although recognizing that
some former workers had found this nematode
within the cortex, Goodey determined that it
occurred chiefly on the surface among the root
hairs. He found one individual still attached by
its stylet to the surface of a processed root.
Goodey regarded this nematode as a semi-para-
site, a term that seems to imply incomplete
dependence upon the living root for sustenance.

Over a period of years in this laboratory a
small representative of this genus that appears
to be a distinct species has been taken in mod-
erate numbers from soil samples from pine-
apple fields and has been found sparingly in or
attached to the roots of pineapple plants and
of various weeds (Oliveira, 1940: 368). Later
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investigations have disclosed that it frequently
is the most abundant nematode found about the
roots of pineapple plants in certain old fields
on the island of Oahu, Hawaii. Methods em-
ployed earlier had resulted in grossly under-
estimating its abundance: its very small size
permits it to pass readily through the finest
sieves suitable for separation of nematodes from
soil suspensions, whether 200-mesh bolting silk
or 325-mesh brass screen. Its predominantly
ectoparasitic habit results in there being rela-
tively few individuals within roots prepared for
microscopic study, even if plants are grown in
very heavily infested soil. Utilizing natural
infestations, in which other nematodes of known
pathogenic nature also occurred, we have in-
vestigated certain phases of the biology of this
little parasite, including especially its feeding
habits. We have not yet established, however,
the pure cultures of this species that would be
required to determine its significance as a
pathogen.

Paratylenchus minutus Linford, n. sp.
Measurements— @ :  0.24-031 mm. mean
0.267 mm.; a=16-24, mean 19.1; B=3.4-4.1,
mean 3.68; y=12-18; V=80-84; stylet 16-21
w. &: 022027 mm. mean 0.258 mm,
a=22-27, mean 24.4; =3.5-4.1, mean 3.82;
y=12-19, mean 14.4; spicula 16-19 p; tail
14-19 . Larvae: As small as 0.130 mm. long
and 9 p in diameter.

Diagnosis—Paratylenchnus of small size, with
fine cuticular annulation interrupted by narrow
lateral fields. Buccal stylet only moderately vari-
able in length, degenerate in male. Esophagus
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proportionately long; degenerate in male. Excre-
toty pore opposite anterior end of pyriform
terminal bulb in living females; slightly pos-
terior when killed. Anus in male protuberant;
in female reduced to a faintly distinguishable
pore three-fifths to two-thirds distance from
vulva to terminus. No postvulvar uterine sac.
Spicula slender, nearly straight through proximal
four-fifths of length; almost equal in length
to the proportionately short tail. Tail of male
convex-conoid to the subacute terminus. Female
body tapering behind vulva; tail dorsally conoid,
ventrally subarcuate, variably subdigitate, with
subacute terminus (Fig. 1).

Type locality —Wahiawa, Oahu, Hawaii.

Type host—Ananas comosus (L.) Merr. (pine-
apple).

Comparisons.—In size and proportions our
specimens closely resemble P. besoekianus Bally
and Reydon (1931: 92-94). This led to an
earlier identification of our material with that
species (Oliveira, 1940: 368). P. minutus dif-

fers, however, in lack of a postvulvar uterine
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sac and in a shorter terminal bulb. Major dif-
ferences occur in size and form of spicula and
gubernaculum, and in the male anus.

P. minutus is distinctly smaller than P. buko-
winensis Micoletzky (1921: 606), P. nanus
Cobb (1923: 367), and P. macrophallus (de
Man) Goodey (1934: 80). From the latter it
differs also in its less variable stylet length.
Lateral fields bearing four faint incisures are in
agreement with P. nanus but not with P. anceps
Cobb (1923: 370). None have been described
for the other. species.

Males of P. minutus, which usually are as
abundant as females in extracts from moist soil
about roots, are distinctly smaller than those
described by Goodey and tend to be more
slender and to have proportionately shorter and
less acute tails. Spicula and gubernaculum, al-
though smaller, agree well in form with
Goodey’s 1934 figure 3. The protuberant anus
of P. minutus distinguishes it from both P.
besoekianus and P. macrophallus, the only spe-
cies for which males have been described. A

FiG. 1. Female of Paratylenchus minutus relaxed in water. Observe the relatively long stylet, the large
median bulb, the characteristic distribution of fat globules especially in walls of the intestine, the light-appeat-
ing sperm mass in the uterus, and the abrupt narrowing of the body at the vulva. X 570.
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similar anus has been illustrated for Criconema
squamosum (Cobb, 1913; Taylor, 1936, pl. 46,
fig. 11). In lateral view this appears as two
narrow lip-like projections about 1p wide that
extend somewhat backward about 1.5 p or one-
fifth the width of the body at this position. This
character is best seen when the spicula are
retracted, although the posterior lip can be
distinguished when they are protruded.

OCCURRENCE

We have collected this little nematode from
three islands of the Hawaiian group: Oahu,
Molokai, and Maui. On Oahu it occurs widely
and abundantly in pineapple fields in several
districts but not in all of the fields where pine-
apples have long been grown. On Molokai it
has been' taken from a single pineapple field
location among 16 sampled. On Maui it has not
been found in a number of pineapple field
samples, but it was taken from the roots of
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mixed vegetation at elevations of 4,100 and
6,700 feet above sea level. Other habitats gen-
erally have not been searched. Limited sampling
from mixed vegetation and grasslands adjacent
to heavily infested pineapple fields on Oahu,
however, has produced few individuals of this
species, which suggests that the pineapple field
environment is especially favorable to it.
Because of its small size and ectoparasitic
habit this paratylench is readily overlooked. We
first became aware of its abundance when we
found large numbers of these parasites attached
to pineapple rootlets that had been fixed, cleared,
and stained without washing (Linford, 19425:
97-100). (Fig. 2.) Because their size permits
most of them to be lost through the finest sieves,
we adopted the Baermann funnel technique or
modifications of it for extraction from roots
and soil. In one comparative test, decanting
and wet screening recovered 16 paratylenchs per
gram of soil, all of them adult females, but the

F16. 2. Numerous Paratylenchus minutus projecting from a fixed and stained pineapple rootlet. Most, if not
all, of these nematodes were attached only by the buccal stylet. Crescentic posture is typical of this species when
relaxed or dead. X 175.
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Baermann method extracted 209 males, females,
and larvae per gram. To retain the soil while
allowing small nematodes to crawl through, we
have used a fine-textured grade of paper towel
that retains its strength when wet.

Soil from under pineapple plants in old
fields frequently contains 100 ot mote paraty-
lenchs per gram. Two samples from separate
fields have yielded over 900 per gram. These
nematodes are particularly numerous in imme-
diate association with roots. Four composite
samples of unwashed roots from each of two
fields were held in extraction funnels for 48
hours, then the heaviest nematode population
from each field was selected for closer study.
The extracted roots were washed free of soil,
blotted, weighed, and measured. From one sam-
ple, paratylenchs were obtained at rates of
23,800 per gram of root or 570 per centimeter
of length. Soil from this source yielded 266 per
gram. From the other field, paratylenchs num-
bered 23,500 per gram of root or 600 per centi-
meter of root length, and 258 per gram of soil.
These and the remaining six samples contained
much smaller numbers of other plant parasites
in addition to predaceous species of Apbhelen-
choides and Dorylaimus (see Linford, 1937a:
4244 and Christie, 1939).

Within fields, populations sometimes are
highly variable, even from plant to plant, but
if this nematode is pathogenic to pineapple its
effects are overshadowed by other injurious fac-
tors, for no apparent correlation exists between
populations of paratylenchs and growth vigor
of the plants. Very heavy populations are some-
times found around the roots of strong plants.

TOLERANCE TO ADVERSE CONDITIONS

Extraction of numerous paratylenchs from
dry, loose soil in September in a field that was
almost ready for planting after having been
plowed several times suggested that this nema-
tode was tolerant to desiccation. Naturally in-
fested soil selected for laboratory tests was of
fine texture, with a wilting point in the vicinity
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of 27 per cent moisture. When first sampled, at
30.7 per cent moisture, it contained numerous
females, males, and larvae. After drying to 20
per cent moisture in 5 days these were only
slightly less abundant. At 16.3 per cent moisture,
males and larvae were more reduced in numbers
than were the females. No living males were
recovered at 10.0 per cent, the next drier sam-
ple tested. A few larvae were recovered at 9.4
per cent but not at 7.5 per cent. Females revived
sparingly after the soil had dried to 7.5 per cent
and 7.2 per cent but not to 6.3 per cent moisture.
There is no assurance that drying was suffici-
ently gradual in these tests to measure the max-
imal degree of tolerance to desiccation. The data
are adequate, however, to demonstrate that nat-
ural desiccation in the field is not likely to
eradicate this nematode, for it occurs in subsoil
to a depth of 18 inches or more where drying
is much less extreme than near the surface.

Limited information on the sensitivity of P.
minutus to soil fumigants has been obtained
from experiments concerned chiefly with the
root-knot and reniform nematodes. Roots of
cowpea or tomato grown as indicator plants
were washed rapidly from their pots and then
held in dishes of shallow water 18 hours or
longer before being examined for galls and egg
masses. Microscopic examination of the sedi-
ment in such dishes frequently detected suf-
ficient paratylenchs for comparative scoring, al-
though the method seriously underestimates
populations of this species.

Data collected in this way from laboratory
fumigation tests have indicated P. minutus to
be almost equal to Heterodera marioni in sensi-
tivity to various samples of D-D mixture, chloro-
picrin, and ethylene dibromide. It sometimes has
appeared slightly more tolerant. In field tests,
following injection of 200 pounds of D-D mix-
ture per acre under mulch paper, this nematode,
like other species, has not been recovered from
soil samples taken before planting. After 2 years
of pineapple growth, however, it has been found
even where the soil had been fumigated with
400 pounds per acre or, in one test, with 600


















