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Table 1. Comparisons of the morphometrics of Pratylenchus zeae female populations isolated from Taiwan and the three
reported populations

Location (Code)
Character 1 Lioujiao Tuku Huwei Sher&Allen, Roman& Hirschmann, Loof, 

(Pzea1) (Pzea2) (Pzea3) 1953 4 1969 5 1991 6

n 16 16 16 - 50 -
L (mm) 0.59 0.042 a3 0.58 0.02 a 0.56 0.04 a 0.36-0.58 0.54 0.34-0.64

(0.52-0.65) (0.54-0.62) (0.52-0.66) (0.46-0.66) 
a 30.6 2.3 a 31.1 2.1 a 31.1 1.6 a 25-30 27.2 17-32

(25.7-33.5) (26.8-35.3) (28.6-34.4) (20.5-32.8)
b - - - 5.4-8.0 6.5 4.9-9.6

(5.5-7.9) 
b' 4.3 0.4 a 4.6 0.4 a 4.3 0.3 a - - 4.2-5.5

(3.5-4.8) (4.0-5.1) (3.9-4.8) 
c 16.7 1.1 a 17.4 1.2 a 17.6 1.3 a 17-21 15.2 11-24

(14.3-18.3) (15.6-19.7) (15.8-20.0) (13.0-17.7) 
c' 2.8 0.3 a 2.7 0.3 a 2.8 0.3 a - - 2.3-3.7

(2.5-3.6) (2.3-3.0) (2.5-3.6) 
V 72.2 1.5 a 73.0 1.6 a 72.8 1.3 a 68-76 70.9 73-80

(69.0-75.0) (70.4-76.6) (71.1-75.2) (69.0-75.0) 
Stylet ( m) 17.1 0.6 a 16.8 0.3 a 17.3 0.6 a 15-17 15.5 15-19

(16.0-18.0) (16.3-17.3) (16.7-18.5) (13.6-16.6) 
m 45.4 1.0 ab 44.5 0.9 b 45.8 1.4 a - - -

(42.8-46.7) (42.4-46.0) (42.8-47.5)
DGO ( m) 3.8 0.6 a 3.0 0.4 b 3.0 0.3 b - 2.4 -

(2.9-4.7) (2.3-3.7) (2.5-3.5) (1.8-3.0)
O 22.4 3.3 a 18.0 2.3 b 17.0 1.6 b - - -

(17.1-27.6) (13.9-22.7) (14.9-19.2)
EP ( m) 69 8 a 68 5 a 68 5 a - 88.1 -

(55-82) (60-79) (58-74) (74.8-104.4) 
P 11.6 1.5 a 11.7 0.9 a 12.4 0.9 a - - -

(9.5-14.0) (10.3-13.4) (10.7-13.5)
LipH ( m) 2.6 0.2 a 2.3 0.2 b 2.3 0.1 b - 2.45 -

(2.4-3.0) (2.1-2.7) (2.2-2.7) (2.4-3.0)
LipW ( m) 8.0 0.7 a 7.5 0.5 a 7.7 0.4 a - 7.81 -

(6.8-9.3) (6.7-8.3) (7.0-8.3) (7.2-8.4)
SKW ( m) 4.2 0.3 ab 4.1 0.3 b 4.4 0.3 a - 4.75 -

(3.6-4.7) (3.5-4.7) (3.9-4.8) (4.2-5.4)
MBW ( m) 9.6 0.5 a 9.9 0.6 a 9.6 0.4 a - - -

(8.8-10.5) (9.0-11.0) (9.0-10.3)
Tail ( m) 35 3 a 34 2 ab 32 2 b - 35.6 2 -

(30-40) (30-37) (28-37) (24-40)
ABW ( m) 13 1 a 13 1 a 12 1 a - - -

(11-15) (11-14) (10-13)
1 n=no. of nematodes; L=body length; a=body length divided by the maximum 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 % DGO= distance from base of stylet to the orifice of
dorsal oesophageal gland; o=ratio between the length of DGO 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 Sher, S. A., and Allen, M. W. 1953 (32)

5 Roman, J., and Hirschmann, H. 1969 (30)

6 Loof, P. A. A.1991 (28)
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97.3-99.8 % 99.0 %

3 

Pratylenchus

zeae

3 

3 
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Pratylenchus zeae A, (An, EP, Vu, ) B, 
(EP, ODG, Is, MB, PoG, ) C, 

(An, ) D, (Vu, PvU, ) A = 20 B D = 10 
Fig. 1. Photomicrographs of Pratylenchus zeae female: A, Whole body (An, anus; EP, excretory pore; Vu, vulva); B,
Anterior region of female (EP, excretory pore; ODG, orifice of dorsal oesophageal gland; Is, isthmus; MB, median bulb;
PoG, post oesophageal gland); C, Female tail (An, anus); D, vulva region (Vu, vulva; PvU, post-vulval uterine sac). Scale
bars in A = 20 m; B-D = 10 m. 



) (16.8-17.3 m 15.5 m)

Loof (1991) (28)

b' C' m DGO O

EP P LipH LipW SKW MBW 11 

P. zeae

(genus) 

(species) 

(intraspecific variability)
(3, 18, 33, 34)

(valid

species) 49 (18) 55 (1) 63 (19)

(genomic DNA)
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Pratylenchus zeae rDNA 

GenBank 5.8S 
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Pratylenchus zeae SEM A B, (AA, LAs, LF, OA,
) C D, (An, LF, Ph, ) E F, (Ins, LF, Vu, )
A B = 10 C F = 5 

Fig. 2. SEM photomicrographs of Pratylenchus zeae female: A&B, Anterior region (AA, Amphid aperture; LAs, lip
annules; LF, lateral field; OA, oral aperture); C&D, Tail region (An, anus; LF, lateral field; Ph, phasmid); E&F, Middle
region (Ins, incisures; LF, lateral field; Vu, vulva). Scale bars in A&B = 10 m; C-F = 5 m.



(polymerase chain reaction) 

(species-specific primers)

rDNA 

(LITERATURE CITED)

1. Caf Filho, A. C., and Huang, C. S. 1989. Description
of Pratylenchus pseudofallax n. sp. with a key to
species of the genus Pratylenchus Filipjev, 1936
(Nematoda: Pratylenchidae). Revue de N matol. 12:
7-15

2. Carrasco-Ballesteros, S., Castillo, P., Adams, B. J., and
P rez-Art s, E. 2007. Identification of Pratylenchus
thornei, the cereal and legume root-lesion nematode,
based on SCAR-PCR and satellite DNA. Eur. J. Plant
Pathol. 118: 115-125. 

3. Castillo, P., and Vovlas, N. 2007. Pratylenchus
(Nematoda: Pratylenchidae): Diagnosis, Biology,
Pathogenicity and Management. Nematology
Monographs and Perspectives, Vol. 6. Brill, Leiden-
Boston. 529 pp.

4. Chen, D. Y., Ni, H. F., Yen, J. H., Cheng, Y. H., and
Tsay, T. T. 2004. Variability within Xiphinema
elongatum populations in Taiwan. Plant Pathol. Bull.
13: 45-60. (in Chinese with English abstract) 

5. Chen, D. Y., Ni, H. F., Yen, J. H., Cheng, Y. H., and
Tsay, T. T. 2004. Variability within Xiphinema insigne
populations in Taiwan. Plant Pathol. Bull. 13: 127-142.
(in Chinese with English abstract) 

6. Chen, D. Y., Ni, H. F., Yen, J. H., Cheng, Y. H., and
Tsay, T. T. 2004. Identification and variation of
Xiphinema hunaniense populations from Taiwan. Plant
Pathol. Bull. 13: 155-166. (in Chinese with English
abstract)

7. Chen, D. Y., Ni, H. F., Cheng, Y. H., and Tsay, T. T.
2004. Identification of Xiphinema species from
Kinmen. Plant Pathol. Bull. 13: 237-241. (in Chinese
with English abstract) 

8. Chen, D. Y., Ni, H. F., Yen, J. H., Cheng, Y. H., and
Tsay, T. T. 2005. Differentiation of the Xiphinema

americanum-group nematodes X. brevicollum, X.
incognitum, X. diffusum and X. oxycaudatum in
Taiwan by morphometrics and nuclear ribosomal DNA
sequences. Nematology 7: 713-725. 

9. Chen, D. Y., Chen, R. S., Yen, J. H., Tsay, T. T., and
Ni, H. F. 2006. Species of spiral nematode and lance
nematode (Nematoda: Hoplolaiminae) identified in
Taiwan and Kinmen. Plant Pathol. Bull. 15: 25-38. (in
Chinese with English abstract)

10. Chen, D. Y., Ni, H. F., Chen, R. S., Yen, J. H., and
Tsay, T. T. 2006. Identification of spiral nematode
(Nematoda: Rotylenchinae) collected from Taiwan and
Kinmen. Plant Pathol. Bull. 15: 153-169. (in Chinese
with English abstract)

11. Chen, D. Y., Ni, H. F., Yen, J. H., Chen, R. S., and
Tsay, T. T. 2006. Distribution of rice root nematode
Hirschmanniella oryzae and a new recorded H.
mucronata (Nematoda: Pratylenchidae) in Taiwan.
Plant Pathol. Bull. 15: 197-210. (in Chinese with
English abstract) 

12. Chen, D. Y., Ni, H. F., Yen, J. H., and Tsay, T. T. 2006.
Identification of stunt nematode Tylenchorhynchus
annulatus and a new recorded Tylenchorhynchus
leviterminalis (Nematoda: Belonolaimidae) in Taiwan.
Plant Pathol. Bull. 15: 251-262. (in Chinese with
English abstract) 

13. Chen, D. Y., Ni, H. F., Yen, J. H., and Tsay, T. T. 2007.
Identification of a new recorded pin nematode,
Paratylenchus lepidus, (Nematoda: Criconematoidea,
Tylenchulidae) among tea plantations in Taiwan. Plant
Pathol. Bull. 16: 41-46. (in Chinese with English
abstract) 

14. Chen, D. Y., Ni, H. F., and Tsay, T. T. 2007.
Identification of a new recorded stunt nematode
Tylenchorhynchus zeae (Nematoda: Belonolaimidae)
in Taiwan. Plant Pathol. Bull. 16: 79-86. (in Chinese
with English abstract)

15. De Luca, F., Fanelli, E., Di Vito, M., Reyes, A., and
De Giorgi, C. 2004. Comparison of the sequences of
the D3 expansion of the 26S ribosomal genes reveals
different degrees of heterogeneity in different
populations and species of Pratylenchus from the
Mediterranean region. Eur. J. Plant Pathol. 110: 949-
957.

16. Duncan, L. W., Inserra, R. N., Thomas, W. K., Dunn,
D., Mustika, I., Frisse, L. M., Mendes, M. L., Morris,
K., and Kaplan, D. T. 1999. Molecular and
morphological analysis of isolates of Pratylenchus
coffeae and closely related species. Nematropica 29:
61-80. 

17. Fortuner, R. 1976. Pratylenchus zeae .  C. I. H.
Descriptions of Plant-parasitic Nematodes. Set 6, No.

18 2 2009116



77 Farnham Royal, UK: Commonwealth Agricultural
Bureaux. 

18. Frederick, J. J.,  and Tarjan, A. C. 1989. A
compendium of the genus Pratylenchus Filipjev, 1936
(Nemata: Pratylenchidae). Revue de N matol. 12:
243-256. 

19. Handoo, Z. A., and Golden, A. M. 1989. A key and
diagnostic compendium to the species of the genus
Pratylenchus Filipjev, 1936 (lesion nematodes). J.
Nematol. 21: 202-218. 

20. Handoo, Z. A., Carta, L. K., and Skantar, A. M. 2001.
Morphological and molecular characterisation of
Pratylenchus arlingtoni n. sp., P. convallariae and P.
fallax (Nematoda: Pratylenchidae). Nematology 3:
607-618.

21. Hashim, Z. 1983. Description of Pratylenchus
jordanensis n. sp. (Nematoda: Tylenchida) and notes
on other Tylenchida from Jordan. Revue N matol. 6:
187-192. 

22. Hu, C. H., and Chu, H. T. 1964. The nematode
investigation in sugarcane field of Taiwan (II). Taiwan
Sugar Res. Inst. 33: 63-82. (in Chinese with English
abstract) 

23. Huang, C. S., Tsai, Y. P., Tu, C. C., Lin, Y. Y., and
Huang, S. P. 1972. Plant parasitic nematodes in
Taiwan, monograph series No. 1. Institute of Botany,
Academia Sinica, Taipei, Taiwan, ROC, 61 pp. (in
Chinese with English abstract)

24. Huang, C. S., and Chiang, Y. C. 1976. Pratylenchus
coffeae found in Taiwan citrus orchard. Plant Prot.
Bull. 18: 75-78.

25. Hung, Y. P., Hung. W. L., and Chen, C. S. 1966.
Nematodes parasitic to banana and their distribution in
Taiwan. Plant Pathol. Bull. 8: 221-226. (in Chinese) 

26. Inserra, R. N., Duncan, L. W., Dunn, D., Handoo, Z.
A., Troccoli, A., and Rowe, J. 2005. Pratylenchus
jordanensis a junior synonym of P. zeae. Nematropica
35: 161-170. 

27. Inserra, R. N., Duncan, L. W., Troccoli, A., Dunn, D.,
Santos, J. M. D., Kaplan, D., and Vovlas, N. 2001.
Pratylenchus jaehni sp. n. from citrus in Brazil and its
relationship with P. coffeae and P. loosi (Nematoda:
Pratylenchidae). Nematology 3: 653-665. 

28. Loof, P. A. A. 1991. The family Pratylenchidae
Thorne, 1949. Pages 363-421 in: Manual of
Agricultural Nematology. W. R. Nickle, ed. M.
Dekker, New York, U.S.A. 

29. Powers, T. O., Todd, T. C., Burnell, A. M., Murray, P.
C. B., Fleming, C. C., Szalanski, A. L., Adams, B. A.
& Harris, T. S. 1997. The rDNA internal transcribed

spacer region as a taxonomic marker for nematodes. J.
Nematol. 29: 441-450.

30. Roman, J., and Hirschmann, H. 1969. Morphology and
morphometrics of six species of Pratylenchus. J.
Nematol. 1: 363-386.

31. Sasser, J. N., and Freckman, D. W. 1987. A world
perspective on Nematology: the role of the society.
Pages 7-14. in: Vistas on Nematology. J. A. Veech and
D. W. Dickson, eds. Society of Nematologists Inc. U.
S. A.

32. Sher, S. A., and Allen, M. W. 1953. Revision of the
genus Pratylenchus (Nematoda: Tylenchida). Univ.
Calif. Publ. Zool. 57: 441-469.

33. Tarte, R., and Mai, W. F. 1976. Morphological
variation in Pratylenchus penetrans. J. Nematol. 8:
185-195.

34. Tarte, R., and Mai, W. F. 1976. Sex expression and tail
morphology of female progenies of smooth-tail and
crenate-tail females of Pratylenchus penetrans. J.
Nematol. 8: 196-200. 

35. Toung, M. C. 1962. A preliminary survey of some
parasitic nematodes in relation to citrus in Taiwan.
Plant Prot. Bull. 4: 59-63.

36. Toung. M. C. 1963. Some parasitic nematodes
associated with citrus in Taiwan. Plant Prot. Bull. 5:
17-22. (in Chinese with English abstract) 

37. Tsay, T. T. 1996. Occurrence and control strategies of
crop soil sickness due to plant parasitic nematodes.
Plant Pathol. Bull. 5: 113-128. (in Chinese with
English abstract) 

38. Tsay, T. T., Cheng, Y. H., Cheng, H. Y., Lin, Y. Y., and
Wu, W. S. 1995. Occurrence and control of nematode
diseases on bulbous flowers. Plant Pathol. Bull. 4:
180-192. (in Chinese with English abstract) 

39. Tsay, T. T., Cheng, Y. H., Lin, Y. Y., and Cheng, C. F.
1994. Nematode disease of root and tuber crops in
Taiwan. Plant Prot. Bull. 36: 225-238. (in Chinese with
English abstract) 

40. Van Den Berg, E., and Qu n herv , P. 2000.
Hirschmanniella caribbeana sp. n. and new records of
Pratylenchus spp. (Pratylenchidae: Nematoda) from
Guadeloupe, French West Indies. Nematology 2: 179-
190.

41. Wang, L. C. 1970. A study on soil nematodes of tea
plantation in Taiwan. Taiwan Agriculture 6: 126-151.
(in Chinese with English abstract)

42. Wu, H. Y., Tsay, T. T., and Lin, Y. Y. 2002.
Identification and biological study of Pratylenchus
spp. isolated from the crops in Taiwan. Plant Pathol.
Bull. 11: 123-136. (in Chinese with English abstract)

Pratylenchus zeae 117



18 2 2009118

ABSTRACT

Chen, D. Y. 1, 5, Ni, H. F. 2, Yen, J. H. 3, and Tsay, T. T. 4 .2009. Identification of a new recorded root-

lesion nematode Pratylenchus zeae (Nematoda: Tylenchoidea, Pratylenchidae) from corn plantations

in Taiwan. Plant Pathol. Bull. 18: 111-118. (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 Plant Pathology, NCHU, Taichung, Taiwan;
5 Corresponding author, E-mail: Dychen@tari.gov.tw , Fax: +886-4-2330-2803)

Three populations of Pratylenchus sp. were isolated by modified Baermann funnel method from

the rhizosphere soil which was sampled at three different corn plantations in Taiwan since October,

2007. According to the data of the morphology, morphometrics and ribosomal DNA fragment

sequences (including full 5.8S gene, ITS-1, ITS-2 and partial 18S and 28S gene), the 3 populations of

nematode was identified as P. zeae Graham, 1951. This discovery was the first report in Taiwan. The

representative sequence of rDNA fragment of P. zeae was submitted firstly to GenBank. The length of

rDNA fragment was 967 bp included 321 bp for ITS-1, 192 bp for ITS-2 and157 bp for 5.8S.

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


