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Nematodes Associated with Forest Trees in Korea

. A New Species of Xiphinemella Loos, 1950, and Four

Unrecorded Species of Xiphinema Cobb, 1913*
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ABSTRACT A new species of Xiphinemella is described and illustrated from soil around the roots of larch in

Korea. Xiphinemella maiensis n. sp. has stylet length of 63-68 sm, body length of 2.5-3.2 mm,
and vulva position of 49-50%. It differs from X. esseri in more posteriorly positioned vulva
(42-47% in X. esseri), shorter stylet (72-75 um in X. esseri), and more anteriorly located
guide ring (25-27 vs. 35-38 /m). It also differs from X. ornata in having longer body (1.94-2.
32 mm in X. ornate) and shorter stylet (82-92 um in X. ornata). A key to species of the genus
is provided. Xiphinema brevicolle, X. diffusum, X. chambersi, and X. insigne are firstly recorded
from Korea.

KEY WORDS Morphology, taxonomy, nematode
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In a survey on the nematodes associated with and some species of genus Xiphinema Cobb,
forest trees in Korea, many plant-parasitic 1913 were collected. One of these yielded a new
nematodes were found. Among them an speicies of rarely found nematode genus
undescribed species of Xiphinemella Loos, 1950 Xiphinemella which is described here as
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Table 1. Morphometric data of Xiphinemella maiensis n. sp.

Female (n=11) Male (n=10)
Characters Range Mean STD Range Mean STD
Length (mm) 2.5-3.2 2.8 221.0 2.3-3.1 2.6 251.7
a 38.2-49.3 43.7 3.3 40.8-54.4 46.5 4.1
b 8.9-11.3 9.7 0.7 7.8-14.0 9.4 1.8
c 85.3-122.5 99.4 10.1 79.2-118.2 96.1 13.1
c 0.5-0.7 0.6 0.1 0.6-0.8 0.7 0.1
V(%) 49.0-53.1 51.2 15 - —
Odontostyle(um) 31-36 32.3 15 27-33 31.2 1.9
Odontophore(um) 31-33 32.5 0.7 30-34 31.8 1.4
Stylet(um) 63-68 64.7 1.6 60-66 63.0 2.3
Anterior end to 25-27 26.5 0.7 22-27 24.4 1.7
guide ring(um)

Esophagus length(um) 267-317 290.9 12.7 203-325 285.5 39.4
Basal bulb length(un) 67-85 75.2 5.1 45-87 71.2 13.1
Basal bulb width(um) 17-27 23.1 2.6 20-30 23.5 3.1
Body width(um) 57-79 65.0 6.3 48-62 56.2 4.1
Tail length(um) 25-32 28.6 24 25-30 275 1.8
Anal body width(um) 43-52 46.6 24 37-44 41.1 2.3
Hyaline body width(um) 8-13 9.8 1.4 4-8 5.8 1.2
Hyaline width(um) 27-33 30.1 2.1 18-25 21.1 2.3
Cloaca to PS*(yum) 14-19 16.9 1.5
PS—S1 63-91 77.9 10.1
S1—-82 10-21 13.3 3.1
S2—-S3 12-24 15.1 3.9
S3—54 13-23 17.3 2.6
S4-S5 12-54 21.9 12.2
S5—S6 13-27 18.2 4.1
S6—S7 15-33 20.9 5.3
S7—-S8 13-31 20.6 6.0

* PS: Paired preanal supplements.

Xiphinemella maiensis n. sp. The genus name,
Xiphinemella Loos, 1950, is a change of
Taprobanus Loos, 1949 (Loos 1949 & 1950). A
total of 9 species have been described in the
genus (Ahmad et al. 1984., Chitwood 1957, Luc
1977, Siddigi et al. 1968, Vinciguerra et al.
1983). Four unrecorded speices of Xiphinema

from Korea are reported herein.

MATERIALS AND METHODS

Nematodes were extracted from soil by a
sieving-Baermann funnel method. Specimens
were fixed with 80°C heated F.G: 4-1 fixative
and processed to

anhydrous glycerin by

Seinhorst’s rapid glycerin method. Photographs
were taken with Olympus BH2 Nomarski Dif-

ferential Interfence Contrast Attachment.

DESCRIPTIONS

Xiphinemella maiensis n. sp.
(Figs. 1, 2)

Holotype (female): L=3.0 mm, body width
=44 um; a=52.9; b=9.6; ¢=102.1; ¢'=0.7; V
=50.6%; Gl = 12.2%; G2 =12.8%;
Odontostyle length=32 um; Odontophore length
=34 um; total stylet length=66 um; esophagus
length=2307 um; tail length=29 um.



418 Lig o R T S

Female (n=11): Morphmetrics in Table 1.
Body forms open C shape when fixed. Outer cu-
ticle smooth and inner cuticle transversely stri-
ated along the whole length of the body but not
extending to the anterior end near the head and
to the tail tip. Labial region 15-18 um wide off-
set from the body by a deep constriction. Labial
disc 9-10 gm wide and rounded. Six labial papil-
lae prominent (Fig. 2-B, D). Amphids pocket
like immediately postlabial (Fig. 2-D), 9-10 un
wide. Vestibule rod-like, weakly sclerotized.
Odontostyle thin, 31-36 um long. Odontophore
31-34 yum long, slender near the odontostyle/
odontophore junction and getting thicker to the
basal flanges measuring 6-8 um wide (Fig. 2-
A). Guide ring single, 4-6 um long, 25-27 um
from the anterior end (Fig. 2-B). Anterior non;
muscular part of esophagus almost similar in di-
ameter throughout its length. Nerve ring at the
anterior slender part of esophagus at 120-130
um from the anterior end. Basal bulb 67-85 um
long and 25-27 um wide with five esophageal
glands. Cardia conical, 15-20 um long (Fig. 2-
).

Vulva a transverse slit. Vagina thick-walled,
26-32 um deep. Reproductive system didelphic
with reflexed ovaries. Sphincter not distinct at
oviduct uterus junction. Prerectum about four
times anal body width long. Rectum about an
anal body width long. Tall short, hemispherical
with caudal gland in the middle (Fig. 2-E).

Male (n=10): Morphometrics in Table 1.

Body forms open J shape with the more pro-
nounced curvature at the posterior end when
fixed. Supplements an adanal pair and four to
eight ventromedians (distances between supple-
ments in Table 1). Spicule arcuate 50-65 um
long. Accessory piece 19-21 im long. Tail dor-

sally convex, conical to hemispherical (Fig. 2-
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G, H).

Type locality and habitat: Found in soil
around the roots of larch (Larix lepitolepis
Gord) from -Mt. Mai, Chinan-gun, Chollabuk-
do, Korea, May, 1980.

Type specimens: Holotype female in slide
676-2 and rest of the paratype specimens in
Collection of Department of Agricultural Biolo-
gy, College of Agriculture, Kyungpook National
University, Taegu, Korea. Paratype 2 females
and 2 males in the USDANC, Beltsville, Mary-
land, U.S.A., and 2 females and 2 males in
Loboratoires des vers, Museum, 61 rue de Buf-

fon, Paris, France.

Diagnosis and relationships

Xiphinemella maiensis n. sp. can be distin-
guished from other species in the genus except
X. esseri Chitwood, 1957 and X. ornata (Loos,
1949) Loos, 1950, in having longer body (2.5-3.
2 vs. 1.2-1.85 mm). X. maiensis n. sp. comes
most close to X. esseri and X. ornata. From X.
exxeri, 1t differs in having more posteriorly posi-
tioned vulva (49-53 vs. 42-47%), shorter stylet
(63-68 vs. 72-75 um), and more anteriorly lo-
cated guide ring (25-27 vs. 35-38 um). From X.
ornata, 1t differs in having longer body (2.5-3.2
vs. 1.94-2.32 mm), and shorter stylet (63-68
vs. 82-92 um).

Xiphinema brevicolle Lordello & Da Costa, 1961
(Fig. 3)

Measurements (n=24): Morphometrics in
Table 2.

Female: Characteristics of the specimens cor-
respond with the description given by Lamberti
& Bleve-Zacheo (1979).

Locality and habitat: Soil around the roots
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of pine tree (Pinus densiflora S. et Z.),
Bulkuksa, Kyungsangbuk-do.

Key to species of Xiphinemella

1. Body length about 1.9 mm or longer +---+- 2
Body length less than 1.9 mm reeereererenees 4
2. Anterior end to guide ring 25-27 um  ++---+
....................................... maiensis n. Sp.

Anterior end to guide ring longer than 27 um

3. Total stylet length 72-75 pm +eeeereerereereces
........................... esseri Chitwood, 1957
Total stylet length 82-93 um ----eeverveeeeeees
--------------- ornata (Loos, 1949) Loos, 1950

4. Tail length about 37 gm +seeveeererssrnreeeeees
........................ caudata Andrassy, 1970
Tail length less than 37 um -+-xevveeeeeeeneee 5

5. Anterior end to guide ring 17 pm «-+eeeoeeeee
--------- eversa (Heyns, 1963) Siddiqi, 1966

Anterior end to guide ring longer than 17 um

6. Vulva position 44-47 % ««veeeesereeessieeenins

---andrassyl Ahmad, Rahman & Jairajpuri,

Vulva position more than 47%  «-----e---- 7

7. Odontostyle length 43~49 gm  -+-veeveeeereer
................................. fitulae LUC, 1977
Odontostyle length less than 43 m --------- 8

8. Body length 1.03-1.43 mm «eereereeeeeeeannens
globilabiata Vinciguerra & Giannetto, 1983

9. Total stylet length 52 gm«-+reerererrrererreeeens
-------- utahnemacea Siddiqi & Husain, 1968
Total stylet length 61-64 gm evoevemereeerenes
---labiata Ahmad, Rahman & Jairajpuri, 1983

Xiphinema diffusum Lamberti & Bleve-
Zacheo, 1979 (Fig. 4)

Measurements (n=15). Morphometrics in
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Table 2.

Female: General characteristics of this spe-
cies well correspond with the decription given
by Lamberti & Bleve-Zacheo (1979).

Compared to the type population of X.
diffusum (Lamberti et al. 1979), Korean popu-
lations have slightly shorter odontostylet (82.5-
84.5 im vs. 89-94 um), shorter hyaline length
(10.5-10.3 um vs. 10-14 um), and smaller
hyaline width (14.0-14.9 gm vs 15-20 um). X.
diffusum is morphologically similar to X.
brevicolle. However, Korean populations of X.
diffusum can be distinguished from X. brevicolle
described in this paper by following differences;
X. diffusum has short body length (avg. 1.8 mm
vs. 2.0 mm), and short stylet (134 um vs. 153
um). Lip region of X. diffusum is less depressed
than that of X. brevicolle which is clearly sepa-
rated by a constriction from the rest of the
body. Tail hyaline width of X. diffusum is small-
er than X. brevicolle (14.0-14.9 ym vs. 18.3 um).

Locality and habitat: Soil around the roots
Zelkova
Makino), Bulkuksa, Kyungsangbuk-do, and
densiflora S. et Z.),
Kyungpook National University, Taegu.

of Japanese tree(Zelkova serrala

pine tireee(Pinus

Xiphinema chambersi Thorne, 1939
(Fig. 4)

Measurements (n=4). Morphometrics in
Table 3.

Female: Morphological characteristics corre-
spond with the description given by Cohn &
Sher (1972).

Cohn & Sher (1972) designated lectotype

population of X. chambersi. When compared to

the lectotype population, Korean populations
have slightly shorter stylet (174-184 ym vs. 187
~-198 um), and very close ¢’ ratio (4.2-4.8 vs. 4.3
-4.7).
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Table 2. Morphometric data on females of Xiphinema brevicolle and X. diffusum from Korea.

X. brevicolle (n=24)

X. diffusum (n=15)

Characters Range Mean STD Range Mean STD
Length (mm) 1.9-2.2 2.0 92.4 1.7-2.0 1.8 70.7
a 37.8-48.4 42.4 2.5 41.8-48.0 44.5 14
b 5.8-8.2 6.4 0.5 5.4-74 6.5 0.6
c 59.3-78.2 69.7 5.1 62.4-84.6 69.9 6.6
c 0.8-1.0 0.9 0.1 0.7-1.0 1.0 0.1
7 0.5-0.7 6 0.1 0.5-0.8 0.7 0.1
V (%) 48.5-53.3 50.6 1.0 49.0-53.4 51.2 1.2
Lip width (um) 11-13 12.5 0.6 - -

Odontostyle (um) 91-100 95.8 3.0 76-94 84.2 5.2
Odontophore (um) 50-61 56.8 2.7 47-60 51.9 4.5
Stylet (um) 144-159 152.6 4.1 126-146 136.1 7.1
Anterior end 77-86 81.0 2.3 66-81 74.0 4.1

to guide ring (um)

Tail length (um) 27-36 29.4 2.2 21-29 26.3 2.4
Anal body width (um) 29-38 32.6 2.1 24-31 27.8 2.0
Hyaline length (um) 8-14 11.1 1.2 8-12 10.1 1.0
Hyaline width (um) 15-21 18.3 1.4 12-19 15.3 1.8

Table 3. Morphometric data on females of Xiphinema insigne and X. chambersi from Korea

X. insigne (n=10)

X. chambersi (n=4)

Range Mean STD Range Mean STD
Length (mm) 2.3-2.6 2.5 123.2 1.8-2.5 2.1 238.6
a 57.8-63.4 60.7 1.8 46.2-52.1 48.7 2.2
b 6.2-7.9 7.2 0.6 5.3-6.0 5.6 0.3
¢ 17.2-21.0 19.1 1.0 17.2-21.1 18.8 1.5
c 5.0-5.9 5.4 0.3 4.2-4.8 4.4 0.2
i 2.1-4.1 2.8 0.5 4.1-4.9 4.4 0.3
V(%) 31.9-34.9 335 1.0 24.1-25.9 25.1 0.7
Odontostyle (um) 101-105 102.4 1.3 108-116 112.5 2.9
Odontophore (um) 62-68 64.6 1.7 66-71 68.0 1.9
Stylet (um) 164-171 167.1 2.4 174-184 180.5 3.9
Anterior end 87-99 94.0 3.9 90-106 98.3 5.8
to guide ring (um)
Tail length (um) 117-138 130.3 8.1 106-128 114.0 8.6
Anal body width (um) 20-26 24.0 1.6 24-30 26.0 2.4
Hyaline length (um) 17-29 20.2 3.6 39-55 45.0 6.2
Hyaline width (um) 7-8 7.2 0.4 8-13 10.3 1.9
Locality and habitat: Soil around the roots Table 3.

of needle fir (Abies holophylle Max.), Bulkuksa,

Kyungsangbuk-do.

Xiphinema insigne Loos, 1949
(Fig. 5)

Measurements (n=10): Morphometrics in

Female: Morphological characteristics well
correspond with the description given by Luc &
Southey (1980).

X. insigne shows high degree of variability
among worldwide populations. Luc & Southey

(1980) compared 12 worldwide populations of
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X. insigne. Korean populations of X. insigne are
morphometrically most close to Japanese “Bon-
sai” population.

Locality and habitat: Soil around the roots
of oriental Arbor-Vitae(Thuja orientalis Endl.),

Sachun, Kyungsangnam-do.

DISCUSSION

Choi & Moon (1988) described Xiphinema
zuly from Youngdok and Dasan, Kyungsangbuk
-do. Reexamination on the specimens and mor-
phometric data revealed that X. insigne was
mistaken for X. zulu. A total of 11 Xiphinema
species has been reported from Korea including
4 species in this paper. They are; X
americanum, X. campinense, X. yapoense, X.
radicicola, X. pini, X. setariae, X. bakeri, X.
brevicolle, X. diffusum, X. chambersi, and X. in-

signe.
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Fig. 1. Xiphinemella maiensis n. sp. A, B
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Fig. 2. Xiphinemella maiensis n. sp. A anterior part of female, showing stylet, B: odontostylet and guidé ring,
C: spermatheca with sperms, D: amphid, E: female tail, F: esophageal bulb and cardia, G, H: male tail
showing supplements, muscles and spicule.
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Fig. 3. Xiphinema brevicolle Lordello & Da Costa, 1961. A anterior part of female, B: female genital tract, C

female tail, D

general shape.
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A,C,D,

Fig. 4. A-C: Xiphinema chambersi Thorne, 1939, A anterior part of female, B: female genital tract, C: female

tail, D-F: Xiphinema diffusum Lamberti & Bleve

F: female tail.

-Zacheo, 1979, D: anterior part of female, E: general shape,
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Fig. 5. Xiphinema insigne Loos, 1949. A: anterior part of female, B: female tail, C: anterior female genital

tract.



