Descriptions of Meloidogyne camelliae n.sp. and
M. querciana n.sp. (Nematoda:Meloidogynidae),
with SEM and Host-Range Observations
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Abstract: Meloidogyne camellice nsp. on camellia (Camellia japonica) from Japan and M.
querciana n.sp. on pin oak (Quercus palustris) from Virginia, USA, are described and illustrated.
M. camelliae n.sp. is distingnishable from other species of the genus especially by its striking
perineal pattern having heavy ropelike striae forming a squarish to rectangular outline with
shoulders or projections, appearing sometimes almost starlike. M. querciana differs from other
species by its characteristic perineal pattern round to oval in outline, sometimes with a low arch,
and sunken vulva surrounded by a prominent obovate area devoid of striae. M. querciana shows
some relationship to M. ovalis, but differs further from the latter by longer larvae, absence of
annules on head of larvae, and rarity of males. Examination of specimens of M. camelliae n.sp.
and M. querciana n.sp. with the scanning electron microscope confirmed observations made by
optical microscopy and revealed diagnostic and other structures in greater detail. In greenhouse
host tests, M. camellige infected camellia heavily, showed moderate infection on oxalis, only a
trace infection on tomato, and no infection on five other plants tested; and M. querciana
attacked pin oak, red oak, and American chestnut heavily, but did not infect nine other test
plants. In another test, pin oak seedlings did not become infected when heavily inoculated with
and grown in the presence of two populations of M. incognita incognita and one of M. incognita
acrita. The common names “camellia root-knot nematode” and “oak root-knot nematode” are
respectively proposed for M. camelliae and M. querciana. Key Words: taxonomy, morphology,
SEM ultrastructure, host-range, camellia, Camellia japonica, pin oak, Quercus palustris, red oak,

Q. rubra.

In 1965 two interesting root-knot nema-
todes were received for identification, one
on camellia (Camellia japonica L.) from
Japan and the other on a pin oak (Quercus
palustris Muenchh.) seedling from a nursery
in Virginia, USA. Examination of a limited
number of females obtainable from the
roots indicated that both nematodes were
new species of Meloidogyne. For study of
more females and other stages, the small
camellia plant and pin oak seedling were
potted and grown in isolated areas of the
greenhouse. The specimens used in this
paper and an earlier report (1) came from
these cultures.

Larvae for morphological examination
were generally recovered from fresh infected
roots (or egg sacs) kept in petri dishes with
a small amount of water. Females were later
dissected from the roots after fixation over-
night in 3% formaldehyde solution. Some
males were obtained in this same manner,
but most were recovered from the soil by
sieving followed by Baermann funnel ex-
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traction. The procedures used in measuring,
drawing, and preparing specimens were
essentially those used by Golden and Birch-
field (2) except that some fixed females were
cut and mounted in lactophenol solution.
Photomicrographs of perineal patterns and
eggs were made with an automatic 35-mm
camera using an interference contrast system
attached to a compound microscope; and
those of infected roots and whole females
were made with a 8.3 X 10.8-cm sheet-film
camera attached to a dissecting microscope.
The photograph of the oak plant was taken
with a 35-mm camera. In making the
scanning electron microscope (SEM) micro-
graphs, living specimens were fixed in 3%
glutaraldehyde solution with phosphate
buffer, dehydrated in ethanol, critical-point
dried, sputter-coated with gold-palladium,
and examined with a scanning electron
microscope.

Host tests were conducted in the green-
house on the plants listed below.

For the nematode from camellia: camel-
lia, Camellia japonica L.; citrus (rough
lemon), Citrus limon (L.) Burmann; corn
(Golden Bantam), Zea mays L.; rose (un-
known cultivar of floribunda type), Rosa
sp.; soybean (Lee), Glycine max (L.) Merr.;
tomato (Marglobe), Lycopersicon esculen-
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tum Mill,; and wheat (Red coat), Triticum
aestivum L.

For the nematode from pin oak: barley,
Hordeum vulgare L.; chestnut (American),
Castanea dentata (Marsh.) Borkh.; blue-
grass (Kentucky), Poa praiensis L.; corn
(Golden Bantam), Zea mays L.; oats, Avena
sattva L.; pansy, Viola tricolor L.; peanut,
Arachis hypogea L.; pin oak, Quercus
palusiris Muenchh.; red oak, Q. rubra L.;
rye (Gates), Secale cereale L.; strawberry
(Fairfax no. 2), Fragaria x ananassa
Duchense; wheat (Red coat), Triticum
aestivum L.

For each test plant, for each nematode,
three 15-cm pots were filled with steam-
sterilized soil, inoculated with about 100 ml
of heavily infested soil containing chopped
infected roots, and then planted with young
seedlings or seeds as appropriate. After
about five months the plants were harvested
and the roots examined macro- and micro-
scopically for infection. The host test with
the nematode from pin oak was repeated.
Concurrently, a separate experiment with
pin oak as the test plant was conducted in
the same manner using as inoculum two
populations of M. incognita incognila
(Kofoid & White, 1919) Chitwood, 1949
(one from cucumber and one from azalea),
and onc population of M. incognita acrita
Chitwood, 1949, from pepper. Tomato and
pepper were used as controls in this test.

Meloidogyne camelliae n.sp.

FEMALES (30): Length 700-1081 nm
(mean 905 ym, standard deviation (SD) 95
pm); width 857-674 ym (545 um, SD 75);
a=14-22 (1.7,8D 0.2); b = 4.1-6.2 (5.2,
SD 0.6); stylet 17.2-18.1 ym (17.5 pm, SD
0.3); width of stylet knobs 4.0-5.6 pm (4.9
um, SD 0.4); dorsal esophageal gland orifice
(DGO) 3.4-5.6 ym (4.4 pum, SD 0.4) from
base of stylet; center of median bulb 72-110
pm (88 um, SD 9.5) from anterior end;
vulva slit length 26-36 ym (30 pm, SD 3);
distance from vulva slit to anus 17-27 pm
(20 pm, SD 2.9).

HOLOTYPE (female): Length 989 ym;
width 530 um; a = 1.8; b = 5.2; stylet 18
um; DGO 4.3 ym from base of stylet; width
of stylet knobs 4.3 xm; vulva slit length 33
um; distance from vulva slit to anus 22.4
pIIL.

Description: Body globular to pear-

shaped (Fig. 36), without posterior protu-
berance, and with prominent neck situated
anteriorly on a median plane with terminal
vulva. Females pearly white, often become
cream-colored in older specimens. Esoph-
ageal and anterior region commonly appear-
ing as illustrated (Fig. 6). Head offset from
neck, bearing a labial cap and two cephalic
annules. Cephalic framework distinct but
weak; stylet fairly strong, with backward-
sloping knobs (Fig. 6). Excretory pore
clearly visible, variable in exact position,
but averaging 31 um from anterior end.
Massive egg sac extruded posteriorly, often
two or more times the size of the female
(Figs. 32, 35, 87). Perineal pattern (Figs. 7-
15, 19-23) highly distinctive, with heavy
ropelike striae forming a squarish to rec-
tangular outline having shoulders or
projections sometimes appearing almost star
like (Fig. 7); vulva and anus sunken in a
squarish area devoid of striae.

MALES (55): Length 1587-2180 um
(1945 ym, SD 151); a = 36-54 (44, SD 3.8);
b = 56-98 (7.6, SD 0.8); ¢ = 127-321
(182, 8D 28); stylet 20.7-23.7 ym (22.4 pm,
SD 0.7); DGO 4-7 pm (5.3 um, SD 0.8)
from base of stylet; center of median bulb
86-112 ym (102 ym, SD 6.6) from anterior
end; spicules 33-39 ym (35 um, SD 1.2);
gubernaculum 8-12 ym (9.6 pym, SD 0.6);
tail 6-13 ym (11 pm, SD 1.4).

ALLOTYPE (male): Length 2034 um;
a = 43; b = 8.7; c = 170; stylet 22.9 um;
DGO 5.2 ym from base of stylet; spicules
85 ym; gubernaculum 8.6 ym; tail 12 ym.

Description: Body long, slender, vermi-
form, tapering slightly at both extremities.
Midbody width 34-55 ym (44 um, SD 3.5).
Cuticular annules prominent, measuring
about 8.5 um at midbody. Head only
slightly offset, with large labial annule
(head cap), and without postlabial annules
(Figs. 3, 28-31). Lateral field (Fig. 2) about
1/4 body width at midbody, commonly with
four lines; two outer bands occasionally
areolated but not completely so; center
band slightly smaller, sometimes showing a
fifth line, especially in older specimens.
Stylet, knobs, cephalids, hemizonid, excre-
tory pore, and anterior portion commonly
appear as illustrated (Fig. 3). Testis one.
Spicules arcuate, tips rounded. Distinct
phasmids at level of or posterior to cloaca.
Tail short, rounded (Fig. 1).
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FIG. 1-6. Drawings of Meloidogyne camelliae nsp. 1-3) Male. 4-5) Larva. 6) Anterior region of female.
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FIG. 7-15. Photomicrographs of representative perineal patterns of nine different females of Meloidogyne
camelliae n.sp.




Males are very common on the type host.

SECOND-STAGE LARVAE  (70):
Length 443-576 pm (501 pm, SD 21); a =
21-30 (26, SD 1.8); b = 2.3-3.8 (3.1, SD
04); ¢ = 95-12 (10.7, SD 0.6); stylet
11.2-12 ym (11.6 pm, SD 0.2); DGO 3-4.5
pm (3.7 pm, SD 0.4) from base of stylet;
median bulb center 58-73 ym (65 pm, SD
2.7) from anterior end; head width 5.2-6.9
pm (6.2 ym, SD 0.2); head height 2.6-3.4
pm (3.0 pm, SD 0.1); hw/hh ratio 1.5-2.3
(2.1 SD 0.1); tail length 40-56 pm (47 pm,
SD 3.1); hyaline tail terminal 4-8.9 pm (6.3
pm, SD 1.4); caudal ratio A 1-2.7 (1.6, SD
0.3); caudal ratio B 1-2.9 (1.8, SD 0.5);
phasmids 32-38 ym (35 um, SD 2.3) from
tail tip.

Description: Body vermiform, tapering
at both extremities but much more so pos-
teriorly. Head continuous with body, with
weak cephalic framework, but without
postlabial annules (Figs. 4, 24-27). Body
annules distinct, becoming coarser in pos-
terior portion. Lateral field with 4 lines,
not areolated, and 1/4 body width, the
latter being 17-24 ym (19.5 pm, SD 1.2} at
its widest part. Stylet, knobs, excretory pore,
hemizonid, and anterior portion appearing
about as illustrated (Fig. 4). Cephalids in-
distinct and not shown. Phasmids small but
distinct, located about one anal body width
posterior to anus. Rectum not dilated. Tail
with rather coarse annules extending almost
to end, with fine rounded terminus (Fig. 5).

EGGS (25): Length 100-120 um (110
pm, SD 5); width 46-53 ym (48.6 um, SD
2.3y; L/W ratio 2-2.6 (2.3, SD 0.2). Egg
shell hyaline, without visible markings, as
seen with optical microscopy (Fig. 38).

HOLOTYPE (female): Originally re-
ceived from Japan 26 March, 1965, and
subsequently grown on camellia in an iso-
lated greenhouse area. Slide T-293t, USDA
Nematode Collection (USDANC), Belts-
ville, Maryland, USA.

ALLOTYPE (male): Slide T-294t. Same
data as holotype. USDANC, Beltsville,
Maryland, USA.

PARATYPES: Males, females, larvae,
and eggs: USDANC, Beltsville, Maryland;
University of California Nematode Survey
Collection (UCNSC), Davis, California,
USA; Nematology Department, Rothamsted
Experimental Station, Harpenden, Herts.,
England; Canadian National Collection of
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Nematodes, Ottawa, Canada; and Labora-
toire des Vers, Muséum National d’Histoire
Naturelle, Paris, France.

TYPE HOST AND LOCALITY: Roots
of Camellia japonica from an unknown
area of Japan.

DIAGNOSIS: The perineal pattern,
described and illustrated herein, with
coarse, ropelike striae readily distinguishes
Meloidogyne camelliac from all other spe-
cies of the genus.

SEM examination of specimens con-
firmed observations made with optical
microscopy and showed much more detail.
On the female (Figs. 16-23), two head an-
nules were evident (see especially Fig. 18)
and the perineal pattern showed a sunken
vulva and anus and heavy ropelike striae
often interspersed with fine striae. Anterior
views of larvae (Figs. 24-27) and males
(Figs. 28-31) clearly revealed, particularly,
the absence of postlabial head annules, and
showed the amphidial openings, and nature
of the labial cap.

In the hostrange test, no infection of
citrus, corn, rose, soybean, and wheat by M.
camelliae was detected. Tomato had a few
scattered tiny galls in which a single small
adult female was occasionally found and a
small number of eggs were seen rarely. Some
of the galls contained only an immature
female. On camellia, however, during the
test period large numbers of females de-
veloped on the roots. Also, a volunteer
oxalis plant (Oxalis sp.) found growing
with one of the camellia replicates had a
moderate infection.

On the roots of its type host and on
oxalis, M. camelliae does not appear as a
usual root-knot species. There is little or no
swelling of the root at the infection site, and
half or more of the female’s body protrudes
from the root (Figs. 32-35), as is common
with cyst nematodes. The massive egg sac,
attached posteriorly to the female, adds
further to the unusual appearance of this
species.

The common name ‘“camellia root-knot
nematode” is proposed for this new species.

Meloidogyne querciana n.sp.

FEMALES (30): Length 533-1170 ,m
(891 pm, SD 163); width 387-877 ym (639
pm, SD 106); a = 1.1-1.9 (1.4, SD 0.2); b =
8.7-7.1 (5, SD 1.2); stylet 17-18.7 pm (17.5
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FIG. 16-23. Scanning electron micrographs of females of Meloidogyne camelliae nsp. 16) Anterior neck
region and head. 17-18) End view of head. 19-22) Perineal patterns. 23) Vulval area of specimen in 22.
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FIG. 24-81. Scanning electron micrographs of larvae and males of Meloidogyne camelliae nsp. 24-27)
Anterior regions and heads of larvae. 28-31) Anterior region and heads of males.
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pm, SD 0.5); width of stylet knobs 3.9-4.7
pm (4.3 pm, SD 0.2); DGO 4.3-6.0 ym (4.5
pum, SD 0.5) from base of stylet; vulva slit
length 20-33 pm (29 um, SD 3.3); distance
from vulva slit to anus 17-23 ym (20 um,
SD 2.3); center of median bulb to anterior
end 73-95 ym (84 pm, SD 7.1); excretory
pore 26-51 um (36 pm, SD 6.4) from an-
terior end.

HOLOTYPE (female): Length 955 ym;
width 731 pm; a2 = 1.3; b = 4.8; stylet 17.2
um; width of stylet knobs 4.7 ym; DGO 4.7
wm from base of stylet; vulva slit length 33
wm; distance from vulva slit to anus 21 pm;
center of median bulb 89 um and excretory
pore 43 um from anterior end.

Description: Body pearly white, globular
to pear-shaped, without posterior protuber-
ance, and with well defined but small neck
situated anteriorly on a median plane with
the terminal vulva (Fig. 77). Esophageal
and anterior region commonly appearing as
illustrated (Fig. 47). Head more or less con-
tinuous with neck, bearing a prominent
labial cap (Fig. 71) and two annules (Figs.
47, 72). Cephalic framework weak. Stylet
strong with rather prominent knobs sloping
posteriorly. Excretory pore distinct, and
about two stylet lengths from anterior end.
Vulva sunken, surrounded by a prominent,
squarish to egg-shaped area devoid of striae
(Figs. 59, 60, 66). Perineal pattern (Figs.
48-58, 65-70) often oval, but more elongate
in dorso-ventral plane, sometimes squarish
with indication of a low arch just above
anal area; striae generally well spaced,
fairly coarse and often continuous, and com-
monly surrounding the vulva area, which is
located almost in the center of the pattern.

MALES (4): Length 1392-1862 um
(1635 um, SD 248); a = 49-58 (53, SD 4.5);
b = 6-9 (8, SD 1.3); ¢ = 187-182 (148, SD
25); stylet 19-19.6 ym (19.3 pm, SD 0.4);
width of stylet knobs 3.9-4.5 ym (4.1 pm,
SD 0.8); DGO 2.2-2.8 um (2.6 pm, SD 0.3)
from base of stylet; spicules 32-32.5 um
(32.83 pm, SD 0.4); gubernaculum 7.3-10.1
wm (8.4 um, SD 1.2); center of median bulb
80-87 pm (83 pm, SD 3.3) from anterior
end; tail 10-12 ym (11 pm, SD 1.0).

ALLOTYPE (male): Length 1836 nm;
a=49; b = 9; c = 182; stylet 19 ym; DGO
2.8 ym from base of stylet; spicules 32 pm;
gubernaculum 10 ym; tail 10 pm.

Description: Body quite slender, vermi-

form, tapering slightly at both extremities.
Head slightly offset, with massive labial
annule (head cap), and without postlabial
annules. Stylet, knobs, cephalids, hemizonid,
excretory pore, and anterior portion com-
monly appearing as illustrated (Fig. 46).
Lateral field (Fig. 45) with 4 lines, generally
not arcolated, and about 1/5 body width at
midbody, the latter being 25-38 ym (31
pm, SD 5.1). Testes two. Spicules arcuate,
with rounded tips. Phasmids prominent, at
level of cloaca. Tail short, rounded (Fig.
45).

Males are extremely rare, with only four
having been found on the type host (pin
oak) and two in poor condition on red oak.

SECOND-STAGE LARVAE  (70):
Length 411-541 ym (467 um, SD 25.5); a =
23-39 (30, SD 3); b = 2.2-3.4 (2.6, SD 0.2);
¢ = 7-13 (10, SD 0.6); stylet 10.2-11.6 pm
(1.1 ym, SD 0.3); DGO 2.64.3 .m (3.5
pm, SD 0.4) from base of stylet; head height
4.3-5.6 ym (5.2 ym, SD 0.2); hw/hh ratio
1.7-2.6 (2.1, SD 0.2); center of median bulb
51-63 pm (56 wm, SD 2.5) from anterior
end; tail length 39-52 ym (46 pm, SD 3);
hyaline tail terminal 8-14 ym (11 wm, SD
1.4); caudal ratio A 1.4-2.8 (2.1, SD 0.3);
caudal ratio B 2.4-5.6 (3.3, SD 0.8).

Description: Body vermiform, 11-20 ym
(15 um, SD 1.3) wide at midbody, tapering
at both extremities but much more so pos-
teriorly. Head not offset, with weak cephalic
framework, and without annules (Figs. 39,
62-64). Cuticular annulation on most of
body (Fig. 40) very fine, measuring about 1
pm, but becoming much coarser in vicinity
of anus and then disappearing about 1/3 of
tail length from terminus (Figs. 41, 42, 61).
Lateral field with 4 lines (Fig. 40), not
areolated, and 1/4 body width at midbody.
Stylet, knobs, hemizonid, excretory pore,
and anterior portion commonly appearing
as illustrated (Fig. 39). Cephalids indistinct
and not shown. Phasmids small, difficult to
see, and located about one anal body width
posterior to level of anus. Rectum not in-
flated. Tail rather variable in shape but
with a characteristic slight swelling near the
beginning of hyaline tail terminal, and with
a slightly swollen, rounded terminus (Figs.
41-44).

EGGS (30): Length 94-110 ,m (101
pm, SD 3.5); width 47-62 ym (51 um, SD
2.6); L/W ratio 1.7-2.2 (2, SD 0.1). Egg
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FIG. 32-38. Photomicrographs of females and eggs of Meloidogyne camelliae n.sp. 32-35) Females typi-
cally protruding from roots of camellia and causing little or no gall formation. (Note the small young egg
sac on female in Fig. 34 and the massive one on female in Fig. 35). 36) Isolated females showing gross shape.
37) Isolated females with characteristically large egg sacs intact. 38) Eggs with larvae within.
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FIG. 39-47. Drawings of Meloidogyne querciana nsp. 39-44) Larvae. (Consecutively, anterior region,
cuticular annulation and lateral field at midbody, tails showing nature of annulation and shape). 45-46)
Male. 47) Anterior region of female.

>
FIG. 48-60. Photomicrographs of females of Meloidogyne querciana n.sp. 48-58) Representative perineal

patterns of 11 different specimens. 59) Focus on sunken vulva slit of specimen in Fig. 57. 60) Focus on
sunken vulva slit of specimen in Fig. 58.
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shell hyaline, without visible markings as
seen by optical microscopy (Fig. 78).

Following are morphometric data on
females and larvae grown on another host,
red oak:

FEMALES (25): Length 774-1324 pm
(1056 pm, SD 175); width 490-860 um (683
pm, SD 100); a = 1.1-2.1 (1.6, SD 0.2); b =
4.7-8.0 (6.2, SD 1.3); stylet 17-18.7 um
(17.7 um, SD 0.6); width of stylet knobs
3.4-4.7 pm (4.2 pm, SD 0.3); DGO 3.5-6.0
pm (4.7 ym, SD 0.8) from base of stylet;
vulva slit length 21-34 ym (28 pm, SD 3.9);
distance from vulva slit to anus 15-28 um
(19 pm, SD 2.1); median bulb center 70-98
pm (84 pm, SD 8) from anterior end; ex-
cretory pore 2672 pm (41 ym, SD 11) from
anterior end.

LARVAE (30): Length 419-493 um
(452 ym, SD 21); a = 21-28 (25, SD 1.8); b
= 2.7-39 (8.1, SD 0.4); c = 7.6-10.9 (9.7,
SD 0.7); stylet 10.2-11.9 ym (11.1 pm, SD
0.3); DGO 2.6-3.4 ym (3.3 um, SD 0.3) from
base of stylet; head height 5.1 um; hw/hh
ratio 2; center of median bulb 49-69 ym
(56 pum, SD 3.5) from anterior end; tail
length 4149 um (45 ym, SD 2.4); hyaline
tail terminal 6.8-12.8 ym (10.1 pm, SD 1.5);
caudal ratio A 1.3-2.5 (2.0, SD 0.3); caudal
ratio B 2.6-4.9 (3.3, SD 0.8).

HOLOTYPE (female): Originally re-
ceived from an unknown nursery in Augusta
County, Virginia, on 17 February 1965 (and
subsequently grown in an isolated green-
house area). Slide T-295t, USDA Nematode
Collection (USDANC), Beltsville, Mary-
land, USA.

ALLOTYPE (male): Slide T-296t. Same
data as holotype. USDANC, Beltsville,
Maryland USA.

PARATYPES: Males, females, larvae,
and eggs in USDANC, Beltsville, Mary-
land. Females, larvae, and eggs: University
of California Nematode Survey Collec-
tion (UCNSC), Davis, California, USA;
Nematology Department, Rothamsted Ex-
perimental Station, Harpenden, Herts.,
England; Canadian National Collection of
Nematodes, Ottawa, Canada; and ILabora-
toire des Vers, Muséum National d’Histoire
Naturelle, Paris, France.

TYPE HOST AND LOCALITY: Roots
of Quercus palustris Muenchh. (pin oak) at
an unknown nursery in Augusta County,
Virginia, USA.

DIAGNOSIS: Meloidogyne querciana
differs from other species of the genus
especially by its characteristic perineal pat-
tern and sunken vulva with surrounding
area devoid of striae as described and il-
lustrated above. Although this new species
shows some relationship to M. ovalis Riffle,
1963, it differs further from the latter species
by longer larvae (467 um vs 342 ,m),
absence of annules on larval head (2 in
ovalis), and rarity of males.

SEM examination of M. querciana con-
firmed observations made with optical
microscopy. On the female head (Figs. 71,
72), two annules, labial cap, and slitlike
amphidial openings can be seen. The gen-
eral nature and some variations in perineal
pattern and vulva region are depicted in
Figs. 65-70. A partial view of a larva tail
(Fig. 61) shows typical absence of striae in
about the posterior 1/3 tail portion. The
dumbbell shape of the labial cap and the
complete lack of postlabial annules in larvae
are evident in Figs. 62-64.

In the host-range test, barley, corn,
Kentucky bluegrass, oats, pansy, peanut, rye,
strawberry, and wheat were not hosts. Chest-
nut, pin oak, and red oak were hosts. On pin
oak the numerous galls on young roots were
rather small and discrete (Figs. 73, 74, 76)
but on older roots the galls coalesced and
formed massive knots. Females of M.
querciana were generally embedded in the
galls though on young roots egg masses
could sometimes be seen protruding from
the gall surface. Host plants infected by M.
querciana were smaller than uninfected
controls, as indicated by red oak (Fig. 75).
In the separate test in which pin oak was
grown in the presence of two populations of
M. incognita incognita and one population
of M. incognita acrita, there was no evidence
of infection on this plant. The tomato and
pepper control plants, however, were heav-
ily infected.

Microscopic examination and the mor-
phometric data for specimens from red oak

>

FIG. 61-72, Scanning electron micrographs of larvae and females of Meloidogyne querciana n.sp. 61)
Posterior portion of larva tail showing absence of annules. 62-64) Head region and heads of larvae. 65-70)
Perineal patterns and vulval areas. 71-72) Head end and head region of females.
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FIG. 73-78. Specimens of Meloidogyne querciana n.sp. on or isolated from roots of two oaks. 73, 74, 76)
Photomicrographs of small infected roots of pin oak showing galls and some eggs sacs on surface. 75) Photo-
graph of red oak, infected on left, healthy on right. Note stunted size and galled roots (actual size of
infected plant about 35 cm). 77) Photomicrographs of females isolated from pin oak showing gross shape.
78) Photomicrograph of eggs.



(presented above) did not differ from those
for the specimens grown on pin oak. Also,
specimens from pin oak collected in 1965
did not differ from specimens collected from
the same host in 1978.

The common name “oak root-knot
nematode” is proposed for this new species.

Two New Meloidogyne Species: Golden 189
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