Meloidogyne salasi sp. n. (NEMATODA: MELOIDOGYNIDAE), A NEW PARASITE OF RICE

(Orvza sativa 1.) FROM COSTA RICA AND PANAMA'/

R LOPEZ*

Se describe e ilustra el nematodo formador de nodulos radicales en arroz, Meloi-
dogyne salasi sp. n, encontrado en Costa Rica y Panamd Las hembras se caracterizan
por tener el cuello desplazado hacia la porcion ventral del cuerpo, una protuberancia
posterior ¥ un disefio perineal ovalado, con estrias continuas ¥ lisas. Los machos tienen
los campos laterales completamente areolados, con un estilete de 18.2 pm de largo y
con los fasmidios localizados posterior a la cloaca El segundo estadio juvenil tiene ung
longitud pronedio de 464.2 pm, una cola de 67.8 pm de largo y sus campos laterales
estdn areolados. M salasi sp n puede ser distinguida de las especies cercanas M. kralli,
M acronea y M. graminis por las dimensiones del cuerpo y las caracteristicas del dise-
fio perineal de las hembras, la areclacion de los campos laterales en los machos, y por
la longitud toral y las proporciones a, by cola/didimetro anal del segundo estadio juve-

nil.

Introduction

damage on upland rice was found in Voledn de

Buenos Aires, Puntarenas, Costa Rica. The
parasite was tentatively identified as a new species of
Hypsoperine (6). Although several aspects of the bi-
ology, morphology and the pathogenicity of this
nematode on rice were studied, no species description
was given In late 1979 high population densities of
an undescribed root-knot nematode were found on
rice, cv CR.1113, at La Cuesta, Puntarenas, Costa
Rica (1). This nematode caused severe damage on rice
under preenhouse conditions and was found to be

I n 1968 a root-knot nematode causing severe

localized on a few farms in the southeastern part of

the country {9)
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A rootknot nematode with characteristics simi-
lar to those described previousty was found in 1975
in the province of Coclé, Panamd. Because of the
severe damage caused by this nematode, farmers in
this area abandoned rice production in favor of grass-
lands Again, no description of the species involved
was given {12)

An examination of g few perineal patterns from
the population studied by Figueroa (6) and some
preserved specimens from Panama, provided by Ing.
Julio Lara, confirmed that the species involved is the
same as the root-knot nematode found on rice at La
Cuesia, Costa Rica.

Populations of this root-knot nematode from both
Costa Rica and Panama have been studied cytological-
ly {14) and found to reproduce by obligatory mitotic
parthenogenesis and have a diploid chromosome
number of 36

This nematode is herein described, illustrated and
named Meloidogyne salasi sp. n, in honor of Profes-
sor Luis Ange} Salas Fonseca, the founder of Plant
Nemaiology in Costa Rica

Materials and methods

A cubture of M. salasi sp. n. was established from
eggs and sccond stage juveniles obtained from the
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type locality of La Cuesta, Costa Rica The nema-
todes were increased and maintained on rice, cv
CR.IVE3, in g greenhouse Nematodes f(rom this
culture were used for all morphologic and morphome-
tric studies.

Light compound microscope (LM) studies

Galled rice roots were placed in shallow petri
dishes containing distilled water and cut open Eggs
from several egg masses were selected at random with
a smail pipette, placed on a glass slide, ringed with
Zut and covered with a coversiip Other egps were left
avernight in the petri dish and the freshly hatched
second stage juveniles were picked with @ fine needle,
placed in a group of ten in a drop of distilled water
on a glass slide, ringed with Zut and covered with a
coverslip. Fifteen to 20 minutes later the juveniles
were observed and measured using a camera fucida

Males were dissected [rom old galls and prepared
for study using the same method as described for the
juveniles.

Females were prepared by boiling galled roots in
lactopheno! for two minutes and dissecting them
from the cooted roots. The perineal patterns were
prepared according to the method described by Fran-
klin {7) and modified by Taylor and Netscher {13)
Whole females were mounted on a cavity slide and
their fenght (excluding neck) and maximum body
width were drawn. The females were removed {rom
the soiution and punctured in the middle of the body
with a fine needle to release the internal pressure. The
head and the neck were excised and mounted in a
drop of lactophenol on a glass slide, covered with a
coverslip and ringed with Zut. Type specimens of
males and females were prepared by fixing in 3% for-
malin foi 48 hours, transferring to lactophenol at
S0°C for 24 hours, and mounting in dehydrated
glycerin

All specimens were observed under & LM using
Nomarski differential interference contrast optics
Photoemicrographs of mules, second stage juveniles
and the perineal patterns of females were taken with
an Olympus OM-2 camerz Drawings of males, fe-
males and second stage juveniles were prepared with a
camera fucida

Scanning electron microscopy (SEM) studies

Males, females and second stage juveniles were
processed for SEM by a modification of the techni-
ques described by Eisenback and Hirschmann (3, 4)
and Eisenback et al {(5)

Freshly hatched second stage juveniles were ob-
tained by maintaining eggs in a shallow petri dish
with distilied water {or 18-24 hours at room tempera-
ture. The juveniles were fransferred to 05 mi of
distilled water in a BPI watch glass, chilled at 5°C for
one hour and killed by adding three drops of cold
(5°C) 4% glutaraldehyde solution buffered with 0.1
M sodium-cacodylate at pH 7.1. More buffered
4% glutaraldehyde was added at 24 hours intervals,
three drops at & time, unti] a {inal 2% concentration
was obtained Fixation continued for an additional
72 hours at 5°C The nematodes were washed two
times in sodium-cacodylate buffer (pH 7.1}, trans-
ferred after 24 hours to an small plastic chamber with
a fine (15 pm diameter pores) screen on the bottom
and kept for 24 hours at 5°C Postfixation was done
with 2% osmium tetroxide, buffered with 01 M
sodium-cacodylate at pH 7.1, for 18-24 hours at
room temperature This solution was replaced with
sodium-cacodylate buffer and kept at 5°C for another
24 hours. Specimens were dehydrated with a graded
series of room temperature ethano] changes (5-10-20-
35-50-653-80-95-100% ), with 24 hours intervals per
step. Another screen was placed on top of the
chamber and then critical point dried with CQ, in a
Balzer drier. Dried nematodes were propped up
against a hair on the surface of a stub covered with
double-coated tape, coated with gold for five minutes
in a Giko Engineering 1 B-2 model ion coater and
viewed with an Hitachi $-450 scanning electron
microscope operated at 20 KV of accelerating
voitage Photomicrographs were taken using type-55
Poizroid film

Males were dissected from galled rice roots and
treated as previously described for the second stage
juvenites

Small pieces of galled roots were fixed in a 4% glu-
taraldehyde solution buffered with 01 M sodium-
cacodyiate at pH 7.1 After 6-7 days whole females
were dissected from the roots, washed with sodium-
cacodylate buffer, posi-fixed with 2% osmjum tetro-
xide, rinsed in sodium-cacodylate buffer, dehydrated,
critical point dried, mounted and photographed as
previously described for the juveniles

In describing the external morphology of the
males, femsales and second stage juveniles, the termi-
nology proposed by Eisenback and Hirschmann (3, 4)
and Eisenback er ¢l (5) has been followed.

Species description

Meloidogyne salasi sp. n

Females: Measurements of 50 females in lacto-
phenol are presented in Table |
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Table 1. Morphometrics of 50 females and 50 egps of Meloidogyie salasi sp. n.
Character Mean Range Standard Standard Cv{%h)
error of deviation
the mean
Female linesr measurements (um)
Body tength 486 3 37206250 892 6310 129
Maximum body width 3381 0904250 661 46.76 138
Neck length 1351 86.0-203.0 325 2299 174
Neck width at middle
of metacorpus 633 43.7- 999 133 941 14 8
Middle ol metacorpus to
head end 182 60.9- 99.9 1.43 1416 124
Metacorpus width 357 294- 4138 .39 219 i8
Metacorpus length 356 300- 434 (+.44 312 8.7
Metacorpus valve width 106 90- 137 .13 094 89
Metacorpus valve length 137 115- 156 .13 0.97 7.0
Stylet Ht B1-1235 011 0 84 84
Stylet knobs height 21 15- 34 005 041 Ie3
Stylet knobs widih 34 215- 45 0.66 044 129
DEGO 49 34- 68 014 100 03
Lxcretory pore-head end iz 187- 625 1.45 10 26 319
Vulva slit fength 21.9 159- 265 034 243 11.0
Anus-vulva i64 9.0- 244 041 194 179
[nterphasmidial distance i5.2 [06- 218 033 2.35 154
Female ratios
i 14 i6- 20 002 (.20 14.2
Body fength/neck length 37 21- 58 02 0 .8S 231
Stylet knebs width/height 16 0.8 26 005 0.36 22
Metacorpus length/widtis 1.4 07- 12 001 409 9.8
Metacorpus valve length/width 13 09 13 (.01 011 87
Egp fincar measarements (um}
Length 94.5 828-1132 0.74 520 55
Width 411 38.2- 445 .22 1 50 38
Egg ratios
Lengthfwidth 23 19- 27 001 013 58

Measurements of holotype in glycerin.— Body
length (excluding neck): 422 pm; maximum body
width: 306 pm; neck length: 133 pm; neck width at
middle of metacorpus: 43 8 pm; middle of metacor-
pus to head end: 7} 9 um; metacorpus width: 305
#m; metacorpus length: 33 6 pm; metacorpus valve
width: 95 um; metacorpus valve fength: 122 um;
stylet: 109 pm; stylet knobs height: 2 1 um; stylet
knobs width 3.2 um; DEGO: 4.5 gym; ratio a: 1.37;
body length/neck length: 3.17; styiet knobs width/
height: 1.52; metacorpus length/width: 1 10; meta-
corpus valve length/width: 1.28 Female as in general
description. Perineal region not visible

Description (Figures 1, 2, 3): Body pearly white,
with body length (excluding neck(/maximum body
width (ratio a) with an average value of 14 and a

range of 1 to
present (Figure

Distinct posterior protuberance
TE}. Neck inserts on the ventral side

of body. Hts position varying from approximately
even with the anterior end of body to about one third
of body length ventrad to this point Center line of
neck and axis of body (straight line from middle of
perineal arex to the anterior most part of body)
making and angle that varies between 21°Cand 130°C
Cuticle distinctly annulated, often with incomplete
annulations in the head and neck regions Head region
offset [rom body. in SEM {Figure 3A-D) the labjal
disc appears slightly elevated, with the rounded and
relatively large prestoma located in the middle. The
labial disc and the medial lips form an anchor-shaped
structure, the ventral lip (determined from the posi-
tion of the excretory pore) being the pointed end of
it In afew cases the ventral lip is not very pointed,
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Pig b bemales of Meloidogvne salasi spono A Dy Perineal patierns (A C lrom Costa Rica, D trom Panamd). L) Qutlines of bedy
shapes b)) Lsophageal region (ventral). G) Cephalic region (lateral)

but the anchor-shaped structure is stili recognizable
{Figure 3D). Inner labial sensillae difficuit to see
Head region appears zs a single annule, often marked
by longitudinal lines. Amphid openings clearly distinct,
rectangular. Lateral lips arched, slightly larger than
the ventral or dorsal sectors. The vestibule and vesti-
bule extension are clearly distinct when observed

with the LM (Figure 1G). Stylet delicate, cone usual-
ly straight, with triangular base about i/4 of its
length, tapering to a fine, pointed tip. Opening of
stylet near the tip, in the anterior 1/4 of the cone
Shaft with approximately the same dizmeter
throughout and shorter than the cone Stylet knobs
offset from the shaft, ovoid to almost triangular in
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Fig. 2 Perineal patterns of females
microscope photomicrograph

Fig. 3. Scanning electron microscope photomicrographs of lace views of Meloidogyue salasi sp n A- 1) Temale.
juvesnile,

--1) Second stape
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shape Lumen of stylet in the knobs is about the same
as in the procorpus, but narrows sharply in the cone
(utlet of the dossal esophageal gland branched, with
dorsal ampulla refatively large Excretory pore posi-
tion variable, about 1-1 1/2 times the stylet length
behind the stylet knobs in 66% of the specimens
observed In a few females (4% ) the excretory pore
was about 1/2 stylet length behind the stylet knobs,
while in others (6% ) it was about 3 times the stylet
length behind the stylet knobs. Lumen of esophagus
strongly sclerotized in the procorpus and metacorpus,
but very difficult to see beyond the latter. Metacor-
pus relatively large and rounded (Figure 1F), with a
sirong, oval central valve Escphageal glands appear
as a massive, globose structure with five nucleated
iobes, often difficult to observe with bright field
illumination but distingt with Nomarski differential
interference contrast optics. Perineal pattern {Figures
1A-D. 2) oval-shaped, with fine outher striae and
somewhat coaise strize in the inner portion. The
strine are mostly unbroken, smooth, relatively few in
numbers and [ar apart Perineurn with no or only one
striae, and enly a few in the roughly circular central
area of the pattern. Vulva a transverse, sinooth slit,
with no or few strine coming out of its sides.
Plasmids small, closely spaced Dorsal arch high and
wide, usually rectangular in shape, but somewhat
square in some specimens No evidence of lateral tines
or interrupted striae where these usually are Tail tip
prominent in freshly mounted perineals

Males: Measurements of 50 males in distilled water
are presented in Table 2

Measurements of allotype in glycerin— Body
length: § 711 pm; maximum body width: 35 3 pm;
bady width at base of knobs: 16.6 pum; body width at
excretory pore: 26 6 um; body width at middle of
metacorpus: 222 um, excretery pore to head end:
136.7 um; middie of metacorpus to head end: 94 5
um; head height: 5.3 gm; head width: 109 um; ex-
cretory pore to middie of metacorpus: 484 um;
esophageal iobe to head end: 243.2 um; stylet: 19
um: stylet base to head end: 21 8 um; stylet shaft +
krobs: 9 pm; stylet cone: 10 um; stylet knobs height;
2.3 um: stylet knebs width: 3 3 pm; DEGO: 4 4 um;
metacorpus width: 11 9 um; metacorpus valve width:
34 wm; metacorpus valve length: 84 um; testis:
§ 034 um. testis % 60 4; spicules: 28 8 pm; guberna-
cuium: 9 um; tail tength: 13 8 um: cloaca-phasmids:
8 4 um;ratio a: 48 4:ratio b 7 9Q:ratio ¢ 123 9.

Description (Figures 4. 5% Vermiform. body
length variable, tapering at the anterior end {Figure
4A-BY and refatively rounded at the posterior end
{Figure 4C-D) Head region slightly offset from
hody, bearing a variable number of incomplete an-
nulations, with distinct head cap (Figure 5A-D) In

SEM the large, rounded labial disc is stightly elevated
above the medial lips. with lateral edges slightly
arcuate {Figure 5C-D), Oval prestoma in the center of
the labial dise, encircled by six inner labial sensillae
with pitlike openings Stoma with a slitlike opening
Medial iips wider than the labial disc, formiag 2 con-
tinuous head cap with it, with no discernible indenta-
tions at the lateral junctions Four cephalic sensillae
appearing as slight, small cuticutar depressions on the
medial lips, two on each Amphidial openings are rela-
tively long slits below tite lateral edges of the labial
disc. Lateral lips almost inconspicuous, marked by
short grooves that start near the lateral junction of
the medial lips and the lzbial disc, and extend into
the head region, One to three rows of short, incom-
plete annulations at different levels of the head region
{Figure 5A-B) Frecuently the specimens have one
row on one side and two or three on the opposite
side Cuticle with distinct annules, about 1 9 pm wide
near the head region, 2 pum wide around the middie of
the body and 1.6 pm wide near the tail Lateral field
shout 6, 7.5 and 3 pm wide near the anterior, middle
portion and fail areas of the body, respectively There
are basically four lateral lines in the lateral field, one
at each edge on the ridge and two in the inner por-
tion, but in some specimens five or up to six lines are
visibte for some distance in the middie of the body;
the additional lines are {ainter Lateral fields start as
two lines with crenated edges near the base of the
stylet, some four to 10 body annules behind the head
region, where the inner two lines appear, and contin-
ue to the posterior end, where they twist arcund 90°
The lateral fields are areclated in their entirety, usual-
ly corresponding with the body annulatiens, but in
seme areas, especially the middle portion, there is no
correspondence (Figure 5F). Cephalic framework
sclerotized, with tateral sectors slightly larger than the
head cap {Figure 4A-B, 5E-F). Stylet robust, with a
pointed cone, slightly fonger than the shaft, with the
opening near the tip and a triangular base in the basal
1/4 of its length. Stylet shalt of same diameter
throughout, with ring-ike structure near its base
{Figure 4A-B) Stylet knobs rounded, offset from the
shaft, with an ascending slope toward its base (Fig-
ures 4A-B, SE-F) Lumen of stylet almost as wide as
that of the procorpus, but narrowing at the cone
Qutlet of the dorsal ssophageal eland branched, with
a relatively smali dorsal ampulla Procorpus two to
three times as long as the muscuiar, elongated, oval
metacorpus (Figure 4A): this with a strongly scle-
rotized central valve. Nerve ring encircling the short
isthmus. Distinct excretory pore, with long, curved
excretory duct that dissapears in the intestine. Basal
lobe of esophagus overlapping ventraily the intestine,
with three nuclei; anterior nucleus near beginning of
lobe; posterior nucleus near the end of the lobe
Hemizonid i-2 annules anterior 1o excretory pore,
1.2 annules long . Intestinal caecum extends on the
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Table 2. Morphometrics of 50 males of Meloidogyne salasi sp. n,
Character Mean Range Standard Standard CV(h)
error of deviation
the mean

Linear measurements (um)
Total length 16190 9920-20%390 40.87 28904 17 8
Maximum body width 339 254- 418 {49 3153 103
Body widti at base of knobs 16 8 118 207 019 1 40 B3
Body width at exe pore 268 231- 344 033 240G 89
Body width at middle of
melacorpus 236 01 270 022 1.58 66
Exc pore to head end 156 9 880- 2270 56 323 2003
Middle of metacorpus to
head end 1017 64.0- 1340 264 18351 iz
Head height 4.3 2.5- 56 6.09 069 i5.3
Head width 104 75 131 G1s 112 197
Exc. pore to middle of
metacarpus 558 18.7- 999 289 2044 366
Stylet 182 121- 218 031 219 120
Stylet base to head end 06 159- 231 0.27 1.96 9.5
Stylet shaft + knobg 104 68 (235 020 143 137
Stylet cone 1.7 43 163 017 122 157
Stylet knobs height 31 21- 4.2 0 o7 54 176
Stylet knobs width 4.6 35- 75 0.09 066 i4 1
BLEGO 41 28- 59 §.10 072 i7.4
Metacorpus width 126 84- 162 424 173 137
Metacorpus valve width 51 31 7% 012 088 172
Metacorpus valve length 6.8 4 8- 8.7 .14 099 14 4
Testis B87.1 3530-1 2500 2524 178.51 201
Spicules 158 175- 345 063 452 174
Gubernaculum 78 56- 118 019 134 170
Tail fength 13¢ 65 39490 665 466 35.7
Clotca-phasmids 41 {}.3- 9.9 G35 250 596
Phasmids-tail end B8 40- 178§ 036 258 29 4

Ratios
& 475 318 581 092 6.51 136
¢ 1328 46 6- 254 7 5.46 3862 260
Body lenght/middie of metacarpus
1o head end 16 0 187- 116 032 133 i4 .4
Head region width/height 23 | 8- 30 063 026 iid
Stylet knobs width/height 15 1.0- 30 004 032 112
Metacorpus valve lenghit/width 1.3 07 23 004 038 217

Percentages
Excretory pore 97 65- 127 0.20 HE: X! 147
Testis 550 326- 716 i1l 7.90 143

dorsal side of the body to about the same level or
below the nerve ring. Most specimens posses one
outstretched testis, but & few have two testes, or
the testis may be reflexed for a short distance If two
testes are present, one may be outstretched and the
other reflexed, but about the same length. Sperm
globular, granular. Spicules long, arcuate, typical of
the genus (Figure 4C-D). In SEM each spicular tip
shows one transverse opening {Figure 5H) Guberna-

cutum simple. Phasmids typically below the cloacal
opening, with a pore-like opening Body twists about
90° near the cloacal region

Second stage juveniles: Measurements of 50 juveni-
les in distilled water are presented in Table 3

Description {Figures, 3E-F, 6, 7): Body vermiform,
tapering at both ends but much more so posteriorly

Tumialba Vol. 34, No. 3, 1984, pp. 275-286
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28 4m

Fig. 4 ]
D) {ail (latero-ventral)

{Figures 6, TA, C-D). Head region slightly offset
from body, with lateral sectors slightly narrower than
the body, and elevated head cap. In SEM the elon-
gated labial disc is slightly elevated above the medial
lips, with lateral edges straight or almost so (Figure
3E) Oval prestoma in the center of the labial disc,
encircled by six inner labial sensillae with pit-like
openings. Stoma with a small slit-like opening. Medial
lips crescentic in most specimens, wider than the

28 Am

Drawings of males of Meloidogyne salasi sp. n. A) I'sophageal region (ventral} B) Cephatic region (fateral). ¢} Tail (fatesal}

iabial disc, with no discernible indentations at the
lateral junctions with it, forming a dumbell-shaped
cap. In a few specimens one of the medial lips can be
pointed (Figure 3F) Amphidial opening slit-like,
located below the iateral edges of the labial dise.
Lateral lips narrow, with straight or slightly arcuate
edges, almost parallel to the lateral edges of the labial
disc. Head region is smooth, without annulations.
Cephalic framework weakly developed Body dis-
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Fig 5. Males of Meloidogyne salasi sp. n A-D, G, H) Scanning electron microscope photomicrographs. L—F) Light microscope photo-
micrographs A--Bj Cephalic region C--D) Face views .- F) Cephatic region G) Laterat ficld H) Spicules showing pores on the

tips

tinctly annulated, the annulations being discernible
with the LM up to the beginning of the tail {erminus
Lateral fields areclated, with four lines, the two
external slightly crenated {Figure 7B) They begin as
two lines at about the middle of the procorpus, then
three and finally four lines that continue as far as past
the anus where the two central lines dissapear and the
two laterzl ones continue for a short distance, up to
the beginning of the tail termiaus Stylet weakly
developed, with smali rounded knobs, one slightly
larger and in a lower position than the other two
(Figures 6A-B, 7A) The knobs have an ascending
slope toward the shalt A ringike structure encircles
the shaft near its base {Figure 6B) Dorsal ampulla
weakly developed. Procorpus about 2 to 2 1/2 times
as long as the muscular, oval metacorpus; this with a
sclerotized central valve. Nerve ring encircles the
narrow isthmus. Hemizonid 1-2 annules anterior to
the excretory pore, about 1 annule long Excretory
pore located at about the same level or below the
nerve ring, with curved excretory duct that dissapears
inside the intestine Basal lobe of esophagus rather
short, with three nuclei, the anterior one located near
its beginning and the posterior one near its end. The
basal esophageal lobe overlapps the intestine ventraily
{Figure 6A}. Anal opening a small pore on the cuticle

Rectum weakly dilated Tail relatively long, tapering
to & fine, rounded, slightly clavated terminus (Figure
7C-D)

Eggs: Mersurements of 50 egps in distilled water
are presented in Table 1.

Description: Eggs similar to those of other species
of the genus, enclosed in a soft, highly water-soluble
gelatinous matrix Up to 2000 eggs/epg mass have
been counted on galled rice roots collected from the
type tocality (L. A Salazar, unpublished data)

Diagnosis: M salgsi sp. n is closely related to the
recently described M &ralli (8), and is also related to
M acronea (2y and to M graminis (11)

M. salasi sp n can be distinguished from Af kralli
by the dimensions of the female (body leagth of 486
Hm vs 463 pmy, masimum body width of 338 um vs
306 pmy), the straight shorter stylet (16 gm vs 13}
pm}, longer excretory pore of the female (32 um vs
15 8 um}, by the higher dorsat arch of the perineal pat-
tern, and absence of a postero-laterally directed irregu-
lar double incisure on either side of the tail region of
the perinesl, longer males (1 619 pm vs 1 076 um),

Turrinlba Vol. 34, No. 3, 1984, pp. 275-286
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Table 3. Morphometrics of 50 second stage juveniles of Meloidogyne salasi sp. n,

Character Mean Range Standard Standard CV%)
error of deviation
the mean
Linear measurements (um}
Total length 464 4 422 0-503.0 2.59 18.35 3.9
Esophageal labe base to
head end 121.8 103.0-153.0 131 928 7.6
Maximum body width 6.2 15§3- 193 0.11 0.83 51
Body width at excretory pore 150 i31- 159 009 0.64 42
Middle of metacorpus to
gxecretory pore 236 16 8- 31.5 046 327 138
Middle of metacorpus to
head end 567 50.6- 62.1 0.36 2358 4.5
Head region widih 62 50- 18 gos 0.58 912
Head region height 33 18 56 012 0.87 258
Styiet 114 92- 133 015 1.7 93
Stylet cone 52 37- 68 0.11 0.83 158
Stylet knobs width 23 15 28 0.04 0.30 1332
Stylet knobs height 15 16 21 003 0.22 148
Styiet base to head end 147 121« 16.2 0.09 0.69 4.6
Stylet shaft 47 28 62 0.09 070 148
DEGO 37 21- 53 008 058 15.5
Metacorpus valve length 39 18 53 066 0.43 114
Metacorpus valve width 34 25 43 0.04 0.33 9.7
Excretory pore to head end 80.3 TL35- 89.6 057 4403 5.0
Tail fength 678 565- 802 073 5.16 76
Tail terminus length 19.7 11.8- 262 047 3.33 16 8
Tail terminus widih at
beginning §1 37 62 0.09 0.64 12.3
Anal width 118 107- 15.0 010 0.71 6.0
Anus-beginning of terminus 479 38 1- 587 067 477 39
Ratios
& 286 239- 322 0.24 1.73 6.0
b 38 30- 44 004 0130 79
C 68 59 17 0405 0.42 6.1
Tait tength/anal width 57 4.2- 48 g (.54 94
Tail fength/tail terminus tength 35 24- 57 008 058 16.7
Head region width/height LS 1.2« 28 003 037 19.3
Stylet knobs width/height L5 07- 21 0.03 0.25 16 7
Metacorpus valve lengthfwidth 1.1 06- 135 002 0.16 139
Percentages
Excretory pore 172 16.9- 187 0.08 0.61 33

greater @ and ¢ ratios in the males (47.5 and 132.8 vs
317 and 117, respectively}, shorter stylet cone in the
male (7.7 pm vs 9.5 pm), longer excretory pore in the
fields, annulations in the head region of the male (up
to 4 vs 1), position of the phasmids on the male
(below the cloaca vs at the level of the cloaca) Ad-
ditional differentiating characters in the second stage
juveniles include the body length (464 um wvs
439 pm), the smaller a and b ratios (28 6 and 3.8 vs
31 and 635, respectively) and the smaller tail/anal
width ratio {57 vs 7},

M salasi sp n. can be distinguished from M aero-
nea by the female body length (486 um vs 980-1 040
), maximum body width {338 um 530-750 pm),
shorter stylet in the female (10 pm ve 12 umy), shorter
spicules of the male (258 pm vs 33.35 pum), longer
phasmids-tail end distance (8.8 pm vs 4 um),
areolation of the lateral fields in the male, shorter
second stage juveniles (464 um vs 490 pm), smaller a,
b and ¢ ratios in the juveniles (28.6, 3.8 and 6.9 vs
32, 54 and 94, respectively), longer tail of juveniles
(67.8 um vs 49 um) and longer tail terminus (197
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Fig 6 Drawings ol second stage juvenils ol Meloidogyne sala-
si sp n. A) Esophageal repion (faterad). B) Cephalic
region (fateral) C} Tail (dorsal). D) Tail (fateral)

o o

Fig 7. Second stage juveniles of Meloidogyne selasi sp. n. A, C-D) Light microscope photomicrographs. B} Scanning electron

pm vs 3.5 pm) Finally, M salasi sp. n. can be differ-
entiated from M. graminis by the body length of the
female, maximum body width and DEGO (486, 338
and 4.9 pm vs 726,472 and 3 7 um, respectively), the
absence of lateral lines in the perineal patiern, the
fine strise in the perineal pattern. In the males by the
greater a ratio (475 vs 43 5), the smaller ¢ ratio (132
vs 187), the longer DEGO (4.1 pm vs 2.4 um), the
longer {ail (13 pum vs 84 pm) and the areolation of
the lateral fields In the second stage juveniles by the
length (464 pm vs 475 pum), the smaller a ratio (28.6
vs 31 7), the greater b ratio (3 8 vs 2 3), the longer
DEGO (3.7 pm vs 24 um), the shorter esophageal
lobe to head end distance (121.8 pm vs 200 um), the
shorter tail (67 8 pm) and the greater tailfanal width
ratio (5.7 vs 4.3)

Host range: A salasi sp n did not infect any of
the plant species used in the North Carolina Differen-
tial Host test {10). Greenhouse studies conducted in
Panama (12) showed that Cynodon plectostachyus, C.
dactylon, Ischaenuun ciligre, Digitaria deciimbens,
Tripsacum laxum, Echingcloa polystachya, Leucaena
lercocephala, Kazungula sp., Brachiaria ruziziensis,
R zuazilandensis, B. rugulosa, Panicim maximum
and Saccharum sinensis are poor hosts of this nemato-
de. Field observations made by Figueroa {6} indieated
that Homolepis arurensis is also a host for M selasi
sp. n. The grass Echinocloa colonon was found to be
a host under field conditions at the type locality, in
addition to rice, the type host.

Holotype {female): Isolated from greenhouse cul-
ture derived from original population obtained at La
Cuesta, Costa Rica Slide M-39, Nematode coliection,
Laboratorio de Nemaiologia, Facultad de Agrono-
men, Universidad de Costa Riea, San José, Costa Rica

Allotype (male): Same data us holotype Slide
M-13, Laboratorio de Nematologia, Facultad de
Agronomia, Universidad de Costa Rica, San José,
Costa Rica.

=

microscope photomicrograph. A} Cephalic region B) Laterad field C-1) Tail termini
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Paratypes {males, females and second stage juve-
niles): Same data as holotype USDANC, Beltsville,
Maryland

Type host and locality: Rice (Oryza sativa L), cv
C R 1113, from La Cuesta, province of Puntarenas,
Costz Rica

Summary

Meloidogyne salgsi sp n., 8 root-knot nematode
parasite of rice (Oryza sativa L ) in Costa Rica and Pa-
nama, is described and illustrated. Females have the
neck and head regions on the ventral side of the
body, & posterior protuberznce and an oval perineal
pattern, with unbroken, smooth strize Males have
areclated lateral fields, the stylet is 18.2 um long and
the phasmids are located posterior to the cloaca.
Second stage juveniles have an average length of
464.2 pm, 2 tail 67 8 pm long and areolated lateral
fields A salasi sp. n. can be distinguish from the
related M kralli, M acronea and M. graminis by the
dimensions of the body and the characteristics of
the perinea] pattern of the females, the areolation of
the lateral fields in the males, and the total lengtlh and
the a. b and tail length/enal width ratios in the second
stage juveniles
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