
(root-lesion nematode, Pratylenchus

Filipjev, 1936) 

(cortex) 

(3, 30)

(root-knot nematode, Meloidogyne spp.) (35)

P.

brachyurus (26) P. coffeae (25, 44) P. loosi (43, 44) P. penetrans
(26, 44) P. pratensis (23, 39, 40) P. zeae (11) 6 

P. pratensis P. brachyurus Hu Chu

(1964) (23) Toung (1962, 1963) (39,40) Hung (1966) (26)

Wu 

(2002) (44)

19 

(scanning electron microscope, SEM) 

P. coffeae P.

penetrans P. loosi P. zeae Chen 

(2009) (11)

Plant Pathology Bulletin 18: 247-262, 2009

Pratylenchus penetrans P. loosi

(Nematoda: Pratylenchidae) 

1, 6 2 3 4 5

1. 

2. 

3. 

4. 

5. 

6. Dychen@tari.gov.tw +886-4-2330-2803

99 3 31 

. 2009. Pratylenchus

penetrans P. loosi (Nematoda: Pratylenchidae) . 18: 247-262

2007 10 

9 (Pratylenchus spp.) 5 P. penetrans

(Cobb, 1917) Chitwood & Oteifa, 1952 4 P. loosi Loof, 1960

SEM 

(morphometrics) 5.8S ITS-1 ITS-2

18S 28S DNA (ribosomal DNA, rDNA) 

P. penetrans P. loosi rDNA GenBank 

916 bp 1238 bp 80.9 %

DNA Pratylenchus penetrans Pratylenchus loosi



Pratylenchus spp. 

Secernentea von Linstow, 1905 (class) Tylenchida

Thorne, 1949 (order) Hoplolaimina Chizhov &

Berezina, 1988 (suborder) Hoplolaimoidea Filipjev,

1934 (Paramonov, 1967) (superfamily)

Pratylenchidae Thorne, 1949 (Siddiqi, 1963) 

(family) (37) Pratylenchus 

(flat) (stylet) 

(basal knot) (intestine)

70-80 % 
(3, 37) (species) 

de Man's formula 

(morphometrics)

(valid species) 49 (17) 55 (2)

63 (19)

(32) (entomopathogenic) (21, 22, 33) (5, 7, 9, 12, 15,

16, 20, 27, 28, 34, 38)

(ribosomal DNA, rDNA) 

2007 10 

5 

(populations)

4 

SEM 

rDNA

P. penetrans (Cobb, 1917) Chitwood &

Oteifa, 1952 P.

loosi Loof, 1960

3-5 

1 

4 100

20-80 

30-50 

(genomic DNA) 

2% (formaldehyde

solution) SEM

3-5 

200 

400 

(excretory pore)

(hemizonid) (median bulb) 

1000 

(stylet) (spicule)

(orifice of dorsally esophageal gland) 

(phasmid) 

Chen (4)

SEM

2% 2-3

(cryo-field emission scanning electron microscope,

JSM-6330F, Jeol, Tokyo, Japan) (10)

rDNA 

rDNA Vrain 

(1992) (42) (universal primers)

20-30 DNA

(total genomic DNA)

(polymerase chain reaction, PCR) 

18 4 2009248



Pratylenchus penetrans P. loosi 249

Pratylenchus penetrans

Table 1. Comparison among the morphometrics of Pratylenchus penetrans female populations from Taiwan and the two
reported populations

Locality (code)
Character 1 Dahu Dahu Dahu Dahu Guoshing Corbett, Wu et al., 

(Ppen1) (Ppen2) (Ppen3) (Ppen4) (Ppen5) 1973 4 2002 5

n 16 15 16 16 18 - 50

L (mm) 0.61 0.05 2a 3 0.58 0.05ab 0.56 0.04b 0.60 0.03a 0.54 0.05b 0.34-0.81 0.67 0.03
(0.51-0.71) (0.50-0.66) (0.45-0.63) (0.55-0.66) (0.45-0.66) (0.61-0.72)

a 31.7 4.1a 29.9 4.3a 31.5 1.8a 29.9 2.8a 32.1 2.7a 19-32 26.8 3.6
(23.9-40.0) (22.7-40.0) (28.1-35.7) (24.4-35.9) (26.7-36.3) (18.1-32.5)

b - - - - - 5.3-7.9 5.6 0.4
(4.8-6.5)

b' 4.9 0.5a 4.7 0.4a 4.5 0.4ab 4.7 0.3a 4.4 0.3b - -
(3.8-5.9) (4.0-5.3) (3.8-5.5) (3.9-5.3) (4.0-4.9)

c 21.8 2.5a 22.1 2.3a 20.2 2.4a 21.5 2.4a 21.9 2.2a 15-24 21.4 2.2
(18.2-26.7) (18.6-27.5) (16.1-26.8) (19.0-27.7) (18.7-26.1) (17.7-27.6)

c' 2.5 0.3a 2.3 0.3a 2.5 0.3a 2.5 0.3a 2.3 0.3a - -
(2.0-2.9) (1.9-2.8) (2.0-2.9) (1.8-2.9) (1.7-2.7) 

V 79.1 1.1a 79.0 1.9a 79.1 1.7a 79.7 1.4a 79.1 1.8a 75-84 78.7 2.2
(77.3-80.9) (74.1-81.6) (76.4-82.5) (76.5-81.4) (75.4-82.0) (73.2-84.3)

Stylet 14.9 0.6a 14.9 0.5a 14.9 0.4a 15.2 0.5a 14.8 0.4a 15-17 16.6 0.5
( m) (14.3-16.1) (14.3-15.7) (14.3-15.9) (14.5-16.0) (14.0-15.5) (15.3-17.3)

m 52.0 1.2a 51.7 1.6a 51.7 1.0a 53.3 1.5a 51.9 2.1a - -
(48.4-53.1) (49.0-53.8) (50.0-53.7) (50.3-55.3) (46.3-54.4)

ODEG 2.8 0.3a 2.8 0.3a 2.9 0.4a 3.0 0.4a 2.9 0.3a - 3.0 0.5
( m) (2.2-3.3) (2.1-3.3) (2.3-3.3) (2.4-3.7) (2.3-3.5) (2.3-4.0)

O 18.7 2.2a 18.9 2.3a 19.2 2.7a 19.6 2.8a 19.4 2.6a - -
(14.4-22.4) (14.3-23.1) (15.1-23.1) (15.8-25.2) (15.3-23.8)

EP 80 10a 69 4b 79 9a 71 12ab 73 8a 74-101 91.9 12.5
( m) (65-95) (62-75) (62-91) (52-98) (63-89) (56.3-127.5)

P 13.1 1.3ab 11.7 1.4b 14.1 1.7a 11.8 1.6b 13.7 1.3a - -
(10.5-16.1) (9.8-15.0) (9.8-15.7) (9.1-14.8) (11.2-16.0)

LipH 2.3 0.2a 2.1 0.1a 2.2 0.2a 2.2 0.2a 2.2 0.1a - -
( m) (1.9-2.5) (2.0-2.4) (2.0-2.5) (1.9-2.4) (2.1-2.3)

LipW 7.3 0.4a 6.9 0.4a 7.3 0.4a 7.1 0.3a 7.0 0.5a - -
( m) (6.7-8.0) (6.5-7.5) (6.7-8.3) (6.7-7.5) (6.1-7.7)

SKW 3.4 0.3a 3.5 0.3a 3.3 0.3a 3.3 0.2a 3.4 0.3a - 3.8 0.4
( m) (2.8-4.0) (2.8-4.0) (2.9-3.9) (3.0-3.7) (2.9-3.9) (3.0-5.0)

MBW 10.3 1.1a 10.3 0.7a 9.4 0.6a 10.4 0.7a 9.9 0.7a - -
( m) (8.7-12.5) (9.1-11.2) (8.5-10.7) (9.3-12.0) (8.7-11.3)

Tail 28 2a 26 2ab 28 3a 28 3a 25 3b - 31.4 3.1
( m) (24-32) (23-31) (22-35) (22-33) (18-30) (25-37.5)

ABW 12 2a 11 1a 11 1a 12 1a 11 1a - -
( m) (9-14) (10-13) (9-13) (10-13) (10-12)
1 n = no. of nematodes; L = body length; a = body length divided by the maximum body width; b=body length divided by

oesophageal length; b'= body length divided by the length from head end to posterior end of oesophageal gland; c=body length
divided by tail length; c'=tail length divided by body width at anus; V=ratio between distance from vulva to anterior end of body
and total body length in %; m= ratio between the length of prorhabdion and stylet in %; ODEG = distance from base of stylet to
the orifice of dorsal oesophageal gland; o=ratio between the length of ODEG and stylet in %; EP= the distance from excretory
pore to the anterior end of body; p=ratio between the length of EP and body length in %; LipH=lip height; LipW=lip width;
SKW= stylet knob width; MBW= median bulb width; ABW=Anal body width.

2 Measurements in the form: mean standard deviation (population range), - = no data. 
3 Data in each row with the same letter were not significantly different at 1% level by LSMEANS/TDIFF. 
4 Corbett, 1973 (14)

5 Wu, et. al., 2002 (44)
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Pratylenchus penetrans 

Table 2. Comparison among the morphometrics of Pratylenchus penetrans male populations from Taiwan and the two
reported populations 

Locality (code)
Character 1 Dahu Dahu Guoshing Corbett, Wu et al., 

(Ppen1) (Ppen2) (Ppen5) 1973 4 2002 5

n 13 13 13 - 50

L (mm) 0.51 0.05 2a 3 0.51 0.03a 0.48 0.03a 0.305-0.574 0.50 0.04
(0.43-0.59) (0.45-0.55) (0.44-0.54) (0.41-0.55) 

a 36.1 2.8a 34.0 3.7a 35.3 2.0a 23-34 31.6 3.1
(31.8-41.8) (27.7-41.5) (30.7-38.6) (23.6-35.6)

b - - - 5.4-7.3 5.6 0.4
(5.3-6.7)

b' 4.3 0.3a 4.3 0.3a 4.2 0.2a - -
(3.8-4.8) (3.9-4.7) (3.8-4.5)

c 19.6 1.1a 20.3 1.5a 20.5 1.5a 16-22 20.4 2.5
(18.2-21.5) (18.2-23.0) (18.0-23.5) (16.4-25.3) 

c' 2.7 0.3a 2.4 0.3b 2.3 0.2b - -
(2.3-3.1) (1.8-2.8) (2.1-2.6) 

Spicule 17.0 1.0a 17.1 0.9a 17.3 1.0a 14-17 14.9 1.0
( m) (15.2-18.0) (16.0-18.3) (15.0-18.8) (13.8-16.3) 

Gubernaculum 4.7 0.5a 4.1 0.4a 4.3 0.4a 3.9-4.2 3.7 0.2
( m) (3.9-5.5) (3.7-4.7) (3.5-4.9) (3.4-5.3) 

Stylet 14.0 0.4a 13.7 0.5a 13.8 0.4a 13-16 14.6 1.0
( m) (13.2-14.7) (13.0-14.5) (13.2-14.3) (12.5-16.3) 

m 51.8 2.0a 51.8 1.5a 52.7 1.0a - -
(47.6-54.8) (49.6-55.0) (51.0-54.1) 

ODEG 2.9 0.3a 3.1 0.3a 3.1 0.3a - -
( m) (2.5-3.3) (2.7-3.6) (2.7-3.5)

O 21.1 2.5a 22.7 1.9a 22.4 1.8a - -
(17.5-24.1) (20.1-26.3) (20.0-25.0)

EP 72 8a 72 8a 69 5a 66-79 -
( m) (62-83) (55-84) (60-76) 

P 14.2 1.7a 14.2 1.3a 14.4 0.8a - -
(11.1-16.5) (11.0-15.6) (13.3-15.9)

LipH 2.1 0.1a 2.2 0.1a 2.1 0.1a - -
( m) (2.0-2.3) (2.0-2.3) (2.0-2.3)

LipW 6.4 0.5a 6.2 0.4a 6.1 0.5a - -
( m) (5.5-7.3) (5.5-6.7) (5.5-7.2)

SKW 2.5 0.2b 2.8 0.2a 2.6 0.3ab - -
( m) (2.1-3.0) (2.5-3.2) (2.1-2.9)

MBW 8.2 0.6a 8.5 0.6a 8.3 0.5a - -
( m) (7.3-9.2) (7.7-9.7) (7.3-9.0)

Tail 26 2a 25 3ab 23 1b - 24.6 2.9
( m) (20-30) (22-29) (21-25) (20-31.3)

ABW 10 1a 11 1a 10 1a - -
( m) (8-12) (10-13) (9-11)
1, 2, 3, 4, 5 See table 1.



5.8S ITS-1 ITS-2

(internal transcribed spacers, ITS-1, 2) 18S

28S 

DNA PCR rDNA 

(cloning) Chen (6)

rDNA 

(SeqWeb 3.1.2, GCG)

(gap weight 50, length weigth 3) 

Chen (4)

SAS GLM 

(1999, V8.2) 

rDNA 

(

, consensus sequence) 5 

Pratylenchus penetrans ( ) Ppen1,2,4 3 

3 Ppen3 Ppen5 

2 4 15 

15 rDNA 

Pretty program (SeqWeb 3.1.2, GCG) 

(multiple sequences alignment) 

P.

penetrans (916 bp, Accession No.

FJ799117) 4 P. loosi ( ) Ploo 1 

Ploo3 4 Ploo2 5 

13 13 rDNA

(1238 bp, Accession No. FJ799118)

rDNA 

5.8S ITS-1 ITS-2 

NCBI (National center for

biotechnology information, U. S.) GenBank 

Pratylenchus zeae (967 bp,

Accession No. FJ643590) (11) P. coffeae (1249

bp, Accession No. FJ799119) ( )

Hirschmanniella oryzae (1001 bp, DQ309588) H.

mucronata (962 bp, Accession No. DQ309589) (8) 4 

rDNA BestFit program (SeqWeb

3.1.2, GCG) 

Pratylenchus penetrans 

5 

Pratylenchus penetrans (

) (L ) b' 

(EP ) p (Tail ) 5 

(stylet ) (V )

(ODEG ) 

13 (P

<0.01) ( ) Ppen1

c' (2.7) 2 (P

<0.01) (L ) (stylet ) 

(spicule ) 16 3 

(P <0.01)

Pratylenchus penetrans

19.0 m (14-26 m)

(vulva) (V=74.1-82.56%)

(spermatheca) ( A)

3 (annules) (labial disc) 

(dumbbell-shaped) (labial plate) (

B B C) (stylet knob) 

(median bulb) 

(post-oesophageal bulb) 

(excretory pore) 

(hemizonid)) ( B

A) (bluntly pointed)

(smooth) (unannulated) ( D

E E F) (lateral field) 

4 (incisures)

( D)

5.1 m (4.0-6.9 m) 1/4

(phasmids) 15.4 m (12.0-

19.3 m) (post-vulval uterine sac) 

36.7 m (28.0-53.3 m) ( C)

P. penetrans 

14.3 m (11-17 m)

3 

( A C

A B) P. penetrans (bursa)

( B C)

rDNA P. penetrans 5 

15 (906-925 bp) 

(916 bp) 97.4-98.6%

98.0% P. penetrans 3

P. coffeae, P. zeae P. loosi 

81.7% 78.8% 80.9%

Pratylenchus penetrans P. loosi 251



18 4 2009252

Pratylenchus penetrans A, (Sm, Vu, ) B, (EP,
ODEG, MB, PoG, ) C, (PvU, 

Vu, ) D E, (An, ) A = 20 B E = 10 
Fig. 1. Photomicrographs of Pratylenchus penetrans female: A, Whole body (Sm, spermatheca; Vu, vulva); B, Anterior
region (EP, excretory pore; ODEG, orifice of dorsal oesophageal gland; MB, median bulb; PoG, post-oesophageal gland);
C, Vulval region (PvU, post-vulval uterine sac; Vu, vulva); D&E, Tail region (An, anus). Scale bars in A = 20 m; B-E =
10 m. 

Pratylenchus penetrans A, (Sp, ) B, (Bu, Gu, 
, Sp, ) C, (EP, Is, ODEG, PoG, )

A = 15 B C = 10 
Fig. 2. Photomicrographs of Pratylenchus penetrans male: A, Whole body (Sp, spicule); B, Tail region (Bu, bursa; Gu,
gubernaculum; Sp, spicule); C, Anterior region (EP, excretory pore; Is, isthmus; ODEG, orifice of dorsal oesophageal
gland; PoG, post- oesophageal gland). Scale bars in A = 15 m; B & C = 10 m. 
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Pratylenchus penetrans SEM A, (EP, LF, ) B C, (LAs,
LD, LP, ) D, (Ins, Vu, ) E F, A F = 10 

Fig. 3. SEM photomicrographs of Pratylenchus penetrans female: A, Anterior region (EP, excretory pore; LF, lateral
field); B&C, Oral region (LAs, lip annules, LD, labial disc; LP, labial plate); D, Middle region (Ins, incisures; Vu, vulva);
E&F, Tail region. Scale bars in A-F = 10 m.

Pratylenchus penetrans SEM A, (LF, Ta, ) B, (OA, 
LP, ) C, (Bu, Ph, ) A C = 10

Fig. 4. SEM photomicrographs of Pratylenchus penetrans male: A, Whole body (LF, lateral field; Ta, tail); B, Oral region
(OA, oral aperture, LP, labial plate); C, Tail region (Bu, bursa; Ph, phasmid). Scale bars in A-C = 10 m.
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Pratylenchus loosi 

Table 3. Comparison among the morphometrics of Pratylenchus loosi female populations from Taiwan and the three
reported populations

Locality (code)
Character 1 Pinglin Mingchien Lugu Lugu Seinhorst., Inserra et al., Wu et al., 

(Ploo1) (Ploo2) (Ploo3) (Ploo4) 1977 4 2001 5 2002 6

n 16 16 16 16 34 20 50

L (mm) 0.54 0.05 2ab 3 0.52 0.04b 0.56 0.04a 0.56 0.04a 0.575 0.52 0.05 0.61 0.06
(0.48-0.68) (0.47-0.59) (0.48-0.62) (0.49-0.64) (0.48-0.64) (0.43-0.62) (0.49-0.71) 

a 33.7 2.9a 32.7 3.2a 32.3 2.9a 33.0 2.7a 31.9 24.7 3.8 29.5 2.6
(27.9-39.3) (26.3-36.9) (25.5-35.9) (29.0-37.9) (28-36) (19.5-29.9) (24.4-35.7)

b - - - - 6.4 5.7 0.8 6.5 0.5
(5.7-7.1) (4.7-7.1) (5.4-7.5)

b' 4.2 0.4a 3.7 0.4b 3.9 0.4ab 3.9 0.3a - - -
(3.5-5.1) (3.2-4.5) (3.3-4.5) (3.4-4.3)

c 19.3 1.4a 19.1 1.1a 18.7 2.0a 19.8 1.3a 19.9 18.3 1.4 19.5 1.6
(16.2-21.3) (16.8-20.8) (15.8-21.8) (17.0-22.0) (18-25) (16.2-20.5) (15.1-22.5) 

c' 2.8 0.2a 2.8 0.3a 2.8 0.4a 2.7 0.3a - - -
(2.3-3.3) (2.3-3.3) (2.3-3.7) (2.3-3.3) 

V 81.7 1.3ab 80.6 1.1b 82.9 1.7a 81.9 1.5a 82.5 80.2 1.3 81.2 1.4
(79.5-83.6) (79.1-82.2) (79.1-84.9) (79.1-85.0) (79-85) (78.5-82.5) (78.2-84.7) 

Stylet 16.9 0.8bc 16.8 0.6c 17.6 0.8ab 17.5 0.8a 14-18 16.1 0.7 17.3 0.5
( m) (16.0-18.8) (16.0-18.0) (16.3-18.7) (16.3-19.0) (15.0-17.5) (16.3-19.0) 

m 50.5 1.7b 50.4 1.0b 51.8 1.5a 51.3 1.5a - - -
(46.1-52.5) (47.9-51.8) (49.7-55.1) (49.1-54.2)

ODEG 2.8 0.3a 2.2 0.2c 2.7 0.4ab 2.9 0.2a - 3.4 0.3 3.1 0.5
( m) (2.3-3.3) (2.0-2.7) (2.1-3.5) (2.3-3.2) (2.8-4.0) (1.9-5.0)

O 16.3 2.1a 12.9 1.4c 15.4 2.1ab 16.3 1.6a - - -
(12.8-20.6) (11.1-16.9) (11.7-19.1) (13.3-19.4)

EP 74 7a 76 9a 75 7a 77 8a - 75.4 6.2 94 6.7
( m) (57-82) (65-93) (61-84) (66-95) (63.5-87.0) (80-115) 

P 13.8 1.2a 14.6 1.8a 13.5 1.7a 13.8 1.5a - - -
(11.0-15.7) (11.4-19.4) (10.2-16.7) (11.3-16.1)

LipH 2.0 0.2a 2.0 0.1a 2.1 0.1a 2.0 0.1a - - -
( m) (1.7-2.3) (1.7-2.3) (1.9-2.2) (1.7-2.1)

LipW 7.3 0.7a 7.3 0.6a 7.4 0.4a 7.4 0.5a - - -
( m) (6.3-8.5) (6.4-8.0) (7.0-8.0) (6.7-8.1)

SKW 4.0 0.3a 4.1 0.4a 4.0 0.4a 4.1 0.4a - 4.3 0.3a 4.4 0.3
( m) (3.5-4.3) (3.2-4.7) (3.3-4.7) (3.5-5.0) (3.9-4.9) (3.8-5.1)

MBW 9.9 0.5b 10.0 1.0ab 10.8 0.9a 10.3 0.9a - - -
( m) (9.3-10.7) (8.0-11.7) (9.9-12.7) (8.7-12.3)

Tail 28 4a 27 3a 30 2a 28 2a - 29.9 2.8 34.2 1.7
( m) (23-35) (24-32) (25-33) (24-31) (24.5-36.0) (28.1-40.6)

ABW 10 1a 10 1a 11 1a 10 1a - 12.1 1.2 -
( m) (9-12) (8-12) (9-12) (9-12) (9.8-15.0)
1,2,3 See table 1.
4 Seinhorst, 1977 (36)

5 Inserra et al., 2001 (28)

6 Wu, et al., 2002 (44)
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Pratylenchus loosi 

Table 4. Comparison between the morphometrics of Pratylenchus loosi male populations from Taiwan and the three
reported populations 

Locality (code)
Character 1 Pinglin Mingchien Lugu Seinhorst., Inserra et al., Wu et al., 

(Ploo1) (Ploo2) (Ploo4) 1977 4 2001 5 2002 6

n 12 13 12 15 10 50

L (mm) 0.46 0.04 2a 3 0.48 0.04a 0.49 0.03a 0.464 0.56 0.03 0.56 0.03
(0.39-0.54) (0.42-0.55) (0.42-0.54) (0.38-0.58) (0.50-0.61) (0.42-0.61) 

a 36.0 2.9a 36.8 4.4a 35.7 2.4a 35.3 28.3 1.4 35.0 3.2
(30.0-39.2) (26.1-42.3) (31.9-40.0) (28-41) (25.7-32.1) (28.8-40.0)

b - - - 5.9 6.2 0.3 5.5 0.5
(5.4-6.7) (5.8-6.7) (4.8-6.4)

b' 3.9 0.4a 4.1 0.3a 3.9 0.3a - - -
(3.3-4.7) (3.6-4.7) (3.4-4.3)

c 20.0 1.6a 18.5 1.7a 20.2 1.2a 20.8 1.4 21.4 1.4 21.4 1.4
(17.8-22.3) (15.7-20.9) (18.3-23.2) (18.5-23.2) (19.7-24.3) (18.9-23.7) 

c' 2.5 0.2a 2.7 0.2a 2.6 0.3a - - -
(2.2-2.9) (2.3-3.0) (2.2-2.9) 

Spicule 17.9 0.7a 17.7 1.2a 17.9 0.6a - 16.2 0.6 17.4 1.3
( m) (16.1-18.7) (16.0-20.0) (16.7-19.0) (15.0-17.0) (15.5-20.0) 

Stylet 15.2 0.6a 15.0 0.6a 15.4 0.6a 12-16 15.0 0.2 15.0 1.3
( m) (14.4-16.3) (14.0-16.0) (14.5-16.0) (14.7-15.5) (12.5-16.5) 

m 50.8 1.9a 52.5 2.0a 51.1 1.5a - - -
(48.4-54.1) (49.3-55.6) (48.7-53.6)

ODEG 3.0 0.6a 2.4 0.2b 3.2 0.3a - 3.7 0.3 -
( m) (2.5-4.0) (2.0-2.7) (2.8-3.5) (3.0-4.0)

O 19.9 3.3a 16.3 1.7b 20.8 2.2a - - -
(16.7-25.8) (13.2-19.3) (17.5-24.1)

EP 66 7a 70 14a 70 6a - 89.0 5.2 -
( m) (58-77) (46-88) (60-81) (78.5-96.0) 

P 14.4 1.2a 14.5 2.0a 14.5 1.2a - - -
(12.6-16.3) (10.5-16.7) (12.5-16.0)

LipH 1.9 0.2a 1.9 0.2a 1.9 0.1a - - -
( m) (1.5-2.2) (1.6-2.1) (1.7-2.0)

LipW 6.4 0.5a 6.1 0.3a 6.0 0.3a - - -
( m) (5.5-7.3) (5.9-6.7) (5.5-6.5)

SKW 2.8 0.2ab 2.7 0.3b 3.0 0.2a - 3.1 0.1 -
( m) (2.5-3.2) (2.3-3.2) (2.8-3.3) (2.9-3.4)

MBW 8.3 0.7a 7.8 0.6a 8.1 0.5a - - -
( m) (7.2-9.1) (6.8-8.8) (7.3-8.7)

Tail 23 1b 26 2a 24 1ab - 26.3 1.6 28.5 1.6
( m) (21-25) (23-30) (22-27) (24.0-29.0) (26.3-31.3)

ABW 9 1a 10 1a 10 1a - - -
( m) (8-10) (8-12) (8-11)
1, 2, 3 See table 1.
4, 5, 6 See table 3.
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Pratylenchus loosi A, (Sm, Vu, ) B, (EP, 
MB PoG, ) C F, (An, ) A F = 10 
Fig. 5. Photomicrographs of Pratylenchus loosi female: A, Whole body (Sm, spermatheca; Vu, vulva); B, Anterior region
(EP, excretory pore; MB, median bulb;  PoG, post-oesophageal gland); C-F, Tail region (An, anus). Scale bars in A-F =
10 m. 
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Pratylenchus loosi A, B, (Hz, ODEG, 
PoG, ) C D, (Bu, Gu, Sp, ) A = 20 

B D = 10 
Fig. 6. Photomicrographs of Pratylenchus loosi male: A, Whole body; B, Anterior region (Hz, hemizonid; ODEG, orifice
of dorsal oesophageal gland; PoG, post- oesophageal gland); C&D, Tail region (Bu, bursa; Gu, gubernaculum; Sp,
spicule). Scale bars in A = 20 m; B-D = 10 m. 

Pratylenchus loosi SEM A, (LAs, ) B, (AA, LP, 
OA, ) C, (LF, ) D E, (An, Ph, ) A E = 5

Fig. 7. SEM photomicrographs of Pratylenchus loosi female: A, Anterior region (LAs, lip annules); B, Oral region (AA,
amphid aperture, LP, labial plate; OA, oral aperture); C, Middle region (LF, lateral field); D&E, Tail region (An, anus; Ph,
phasmid). Scale bars in A-E = 5 m.
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ABSTRACT

Chen, D. Y.1, 6, Ni, H. F.2, Yen, J. H.3, Wu, W. S.4, and Tsay, T. T.5 2009. Identification  of root-lesion

nematode Pratylenchus penetrans and P. loosi (Nematoda:  Pratylenchidae) from strawberry and tea

plantations in Taiwan. Plant Pathol. Bull. 18: 247-262 (1 Plant Pathology Division, Taiwan

Agricultural Research Institute, Wufeng,  Taichung, Taiwan; 2 Department of Plant Protection, Chiayi

Agricultural Experiment  Station, TARI, Taiwan; 3 Agricultural Extension Center, National Chung

Hsing  University, Taichung, Taiwan; 4 Department of Horticulture and Biotechnology,  Chinese

Culture University, Taipei, Taiwan; 5 Department of Plant Pathology, NCHU,  Taichung, Taiwan;
6 Corresponding author, E-mail: Dychen@tari.gov.tw, Fax: +886-4-2330-2803)

Nine populations of Pratylenchus spp. have isolated by modified Baermann funnel method from

the major production area of strawberry and tea crops in Taiwan since October, 2008. Comparisons of

the morphology, morphometrics and ribosomal DNA fragment sequences, including full 5.8S gene,

ITS-1, ITS-2 and partial 18S and 28S gene, 5 populations of nematode from strawberry were

identified as P. penetrans (Cobb, 1917) Chitwood & Oteifa, 1952, the other 4 populations from tea

were as P. loosi Loof, 1960. The lengths of representative sequences of rDNA fragment from P.

penetrans and P. loosi was 916 bp and 1238 bp, respectively, with 80.9 % similarity to each other, and

have been submitted to GenBank.

Key words: root-lesion nematode, identification, ribosomal DNA, Pratylenchus penetrans,

Pratylenchus loosi


