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Tylenchorhynchus zeae

Table 1. Comparison between the morphometrics of Tylenchorhynchus zeae female populations from Taiwan and paratypes
recorded in India

Locality and host (code)
Character1 Sincheng Huwei Baojhong Baojhong Sihu Sihu Punjab, India4

corn corn corn cabbage cauliflower cauliflower Zea mays 
(Tzea1) (Tzea2) (Tzea3) (Tzea4) (Tzea5) (Tzea6) (paratypes)

n 12 12 12 13 19 16 13

L 0.59 0.032c3 0.61 0.04bc 0.57 0.03c 0.66 0.03a 0.60 0.04c 0.60 0.04c 0.53-0.64
(mm) (0.53-0.64) (0.53-0.68) (0.52-0.61) (0.61-0.71) (0.51-0.69) (0.53-0.66) 

a 32.1 1.9a 32.5 2.3a 31.2 1.6a 31.3 2.7a 29.8 3.7b 30.9 2.5ab 26-34
(28.6-34.4) (29.5-36.5) (29.0-33.9) (26.5-35.5) (20.0-35.9) (25.2-33.9)

b 5.3 0.3a 5.1 0.3ab 5.0 0.2b 5.5 0.2a 5.4 0.6a 5.3 0.3a 4.8-6.0
(4.9-5.7) (4.7-5.7) (4.7-5.5) (5.2-6.1) (4.6-7.1) (4.5-5.8)

b 10.5 0.5ab 10.2 0.6b 10.0 0.5b 11.5 0.4a 11.0 1.5a 10.6 0.8a -
(10.0-11.5) (9.3-10.9) (9.3-11.1) (11.0-12.5) (9.5-15.2) (9.0-12.1)

c 17.4 1.3b 16.8 1.5b 16.4 0.6b 18.3 1.5ab 19.4 2.6a 18.7 2.3a 14-20
(14.4-18.8) (14.0-18.8) (15.6-17.4) (15.6-21.2) (16.9-25.7) (15.5-23.6) 

c 2.8 0.3ab 2.9 0.2a 2.8 0.2ab 2.6 0.1bc 2.3 0.2c 2.4 0.3c 2.6
(2.3-3.1) (2.5-3.3) (2.5-3.2) (2.3-2.8) (2.0-2.7) (1.9-3.1) 

V 57.4 1.8a 57.3 1.8a 56.8 1.3a 56.1 0.9a 57.0 1.3a 56.8 1.3a 57-61
(55.5-61.1) (54.6-60.6) (54.8-59.2) (55.0-57.9) (53.8-58.6) (54.7-59.7) 

Stylet 17.2 0.7cd 17.2 1.2cd 16.7 0.8d 17.6 0.6c 17.7 0.6bc 18.9 1.0a 17-20
( m) (16.3-18.7) (16.1-20.7) (15.3-17.7) (17.0-18.8) (16.7-18.7) (17.0-20.7) 

m 49.6 1.6a 49.3 1.9a 50.0 1.5a 49.6 0.7a 49.5 1.4a 49.9 1.0a -
(47.1-52.1) (46.1-52.1) (47.7-52.1) (48.0-50.5) (45.4-51.1) (47.9-51.9)

DOG 2.6 0.3a 2.5 0.3a 2.8 0.5a 2.8 0.3a 2.7 0.4a 2.5 0.4a 2-3
( m) (2.1-3.2) (2.0-3.2) (2.1-3.6) (2.4-3.2) (2.1-3.3) (1.9-3.0)

O 15.0 1.7ab 14.5 1.6ab 16.6 2.8a 16.0 1.7a 15.4 2.4a 13.3 1.6b -
(11.9-18.5) (11.8-16.8) (11.9-20.3) (12.8-18.5) (12.0-19.1) (10.5-15.6)

EP 85 4ab 88 5ab 82 6b 89 5a 86 8ab 87 6ab -
( m) (78-90) (83-98) (72-92) (83-101) (67-99) (75-98) 

P 14.5 0.7a 14.3 0.6ab 14.5 1.0ab 13.4 0.6b 14.4 1.3ab 14.5 1.0a -
(13.7-15.8) (13.4-15.3) (13.1-16.0) (12.5-14.3) (11.4-16.1) (12.5-16.8)

Tail 34 2ab 36 3a 35 2a 36 2a 32 4b 33 4b -
( m) (31-39) (33-40) (32-38) (33-39) (23-40) (27-40)

ABW 12 1d 13 1cd 13 1d 14 1a 14 1ab 14 1a -
( m) (11-14) (11-13) (12-13) (13-16) (11-15) (13-15)
1 n=no. of nematodes; L=body length; a=body length divided by the maximum width; b=body length divided by the length from

head end to the posterior end of esophageal gland; b = body length divided by the length from anterior end of body to the
median bulb; c=body length divided by length of tail; c =tail length divided by anal diameter of body; 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 %
DOG= distance from base of stylet to the orifice of dorsal esophageal gland; o=ratio between the length of DOG 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 %;
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 Sethi, C. L. & Swarup, G. 1968 (20)
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Table 2. Comparison between the morphometrics of Tylenchorhynchus zeae male populations from Taiwan and paratypes
recorded in India 

Locality and host (code)
Character1 Sincheng Huwei Baojhong Sihu Punjab, India4

corn corn cabbage cauliflower Zea mays 
(Tzea1) (Tzea2) (Tzea4) (Tzea5) (paratypes)

n 10 10 12 13 5

L 0.57 0.032b3 0.58 0.03b 0.62 0.05a 0.60 0.04ab 0.55-0.61
(mm) (0.54-0.64) (0.53-0.63) (0.56-0.74) (0.52-0.64) 

a 33.1 1.4a 33.1 2.3a 32.7 2.6a 32.8 2.6a 27-34
(30.6-36.0) (30.6-38.7) (28.7-37.0) (28.9-36.5)

b 5.1 0.3ab 5.0 0.2b 5.4 0.4a 5.2 0.2ab 4.8-5.8
(4.7-5.5) (4.5-5.2) (4.9-6.2) (4.9-5.6)

b 10.3 0.6ab 9.9 0.4b 10.8 1.0a 10.4 0.6ab -
(9.3-11.0) (9.1-10.5) (9.8-12.8) (9.7-11.6)

c 16.4 0.8ab 15.2 1.5b 16.1 1.3ab 17.0 1.8a 15-21
(14.7-17.4) (13.1-18.0) (13.2-18.2) (14.1-20.0) 

c 2.9 0.2a 3.0 0.3a 3.0 0.3a 2.8 0.2a -
(2.6-3.2) (2.5-3.5) (2.7-3.7) (2.4-3.1) 

Spicule 21.4 1.1c 21.4 1.0bc 23.1 1.4a 20.5 1.0c 20
( m) (20.0-23.0) (20.0-23.3) (20.7-25.0) (18.3-21.7) 

Stylet 17.1 0.4c 16.8 0.9c 17.4 0.5bc 18.1 0.7a 17-20
( m) (16.1-17.5) (15.3-18.3) (16.7-18.3) (17.3-19.0) 

m 49.7 1.1a 49.3 1.7a 49.9 1.3a 49.8 1.2a -
(48.0-51.2) (46.2-52.3) (48.0-52.1) (48.0-52.0)

DOG 2.5 0.3a 2.5 0.4a 2.6 0.3a 2.6 0.3a -
( m) (2.0-3.1) (2.0-3.0) (2.3-3.3) (2.1-3.1)

O 15.0 1.9a 14.6 2.0a 15.1 1.5a 14.3 2.2a -
(11.6-17.7) (11.3-17.6) (12.8-18.9) (11.2-16.9)

EP 86 6a 89 5a 91 6a 88 7a -
( m) (75-92) (79-99) (86-102) (74-95) 

P 15.1 1.0a 15.4 0.9a 14.8 1.0a 14.9 0.9a -
(13.4-16.7) (14.4-17.1) (13.0-16.2) (13.6-16.7)

Tail 35 2b 38 3ab 39 4a 35 3b -
( m) (31-38) (34-42) (34-46) (29-40)

ABW 12 1a 13 1a 13 1a 13 1a -
( m) (11-13) (11-15) (12-15) (11-14)
1, 2, 3, 4 See table 1.
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Tylenchorhynchus zeae A, (Sm, Vu, ) B, (EP, 
ODG, ) C D, (An, ) E, (Bu, Gu, Sp,
) A-E = 20 

Fig. 1. Photomicrographs of Tylenchorhynchus zeae: A, Whole body (Sm, spermatheca; Vu, vulva); B, Anterior region of
female (EP, excretory pore; ODG, orifice of dorsal esophageal gland); C&D, Female tail (An, anus); E, Male tail, (Bu,
bursa; Gu, gubernaculums; Sp, spicule). Scale bars in A-E = 20 m.

Tylenchorhynchus zeae SEM A, (LAs, As, ) B C, (An, 
LF, Ph, ) A-C = 5 

Fig. 2. SEM photomicrographs of Tylenchorhynchus zeae female: A, Anterior region (LAs, lip annules; As, annules);
B&C, Tail region (An, anus; LF, lateral field; Ph, phasmid). Scale bars in A-C = 5 m.
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ABSTRACT

Chen, D. Y.1, Ni, H. F.2, and Tsay, T. T.3, 4. 2007. Identification of a new recorded stunt nematode

Tylenchorhynchus zeae (Nematoda: Belonolaimidae) in Taiwan. Plant Pathol. Bull. 16: 79-86 (1 Plant

Pathology Division, Agricultural Research Institute, Wufeng, Taichung, Taiwan; 2 Department of Plant

Protection, Chiayi Agricultural Experiment Station, ARI, Taiwan; 3 Department of Plant Pathology,

National Chung Hsing University, Taichung, Taiwan; 4 Corresponding author, E-mail:

tttsay@nchu.edu.tw , Fax: +886-4-22876712)

Six populations of Tylenchorhynchus zeae Sethi & Swarup, 1968 derived from soil samples

collected from the rhizosphere of corn, cabbage, and cauliflower, is a new record species from

Taiwan. Based on the external morphology, morphometrics and the sequences of ribosomal DNA

(including complete 5.8S gene, internal transcribed spacer ITS-1, ITS-2, and partial 18S and 28S

gene), each nematode population was confirmed to the species level. In this study, additional

morphometric data and SEM figures for this stunt nematode were also included. The representative

sequences of rDNA fragment of T .zeae, with a total length of 1051 bp, which including ITS-1 (459

bp), ITS-2 (225 bp) and 5.8S gene (161 bp), were the first to be submitted to the GenBank. 

Key words: stunt nematode, identification, morphometrics, ribosomal DNA, Tylenchorhynchus zeae


