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Xiphinema elongatum
Table 1. The list of geographical populations of Xiphinema elongatum investigated in this study

Code Locality Host
Xelo1 Shinshe Shiang, Taichung County Loquat (Eriobotrya japonica Lindl.)
Xelo2 Guoshing Shiang, Nantou County Loquat (Eriobotrya japonica Lindl.)
Xelo3 Daya Shiang, Taichung County Bermuda-grass (Cynodon dactylon Pers.)

(On green of golf course)
Xelo4 Taichung City Bermuda-grass (Cynodon dactylon Pers.)

(On green of golf course)
Xelo5 Wufeng Shiang, Taichung County Bermuda-grass (Cynodon dactylon Pers.)

(On green of golf course)
Xelo6 Shinhua Jen, Tainan County Bamboo (Bambusa sp.)
Xelo7 Taichung City Bamboo (Bambusa sp.)
Xelo8 Tsautuen Jen, Nantou County Sweet orange (Citrus sinensis  Osb.)
Xelo9 Dahu Shiang, Miaoli County Plum (Prunus salicina Lindl.)
Xelo10 Taitung City, Taitung County Sugar apple (Annona squamosa L.)

X. elongatum ( ) A, B, 2 C, D, E F, 
(F ) G, H, I J 90 
Fig. 1. X. elongatum (female and juvenile) from Taiwan: A, Female habitus; B, Anterior region of two females; C, D, E and F,
Female tails (F is abnormal); G, H, I and J, Tails of the first, second, third and fourth stage of juveniles, respectively. Scale bar =
90 m.
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Fig. 2. X. elongatum (male) from Taiwan (Xelo4): A, Male habitus; B, Anterior region of male; C, D and E, Tails of males (E is
abnormal); Scale bar = 90 m.
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0.63 18S 28S 

( ) X. elongatum rDNA 

ITS-1 5.8S ITS-2 

GenBank AY524971

Xiphinema elongatum 
(12,20)

10 X.

elongatum 

(Xelo3, 4, 5)

2.41 2.50 mm

10 
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X. elongatum ( )
Table 3. Comparisons on morphometrics of the 4 juvenile stages of X. elongatum isolated from Taiwan and Philippines (Cont'd 3)

Locality (Code)

Character
Host

Taitung (Xelo10) Philippines2

Sugar apple Sugarcane
Stages J1 J3 J4 J1 J2 J3 J4
n 6 5 14 9 13 15 14

L (mm) 0.59 0.03 1.05 0.08 1.36 0.06 0.66 0.06 0.87 0.04 1.29 0.11 1.79 0.26
(0.56-0.64) (0.98-1.18) (1.23-1.48) (0.53-0.72) (0.81-0.94) (1.19-1.64) (1.32-2.17)

a 35.49 3.00 48.21 3.63 54.98 6.17 - - - -
(32.94-39.33) (42.61-51.43) (41.00-62.86)

b 3.46 0.16 4.13 0.21 4.66 0.25 - - - -
(3.29-3.76) (3.92-4.37) (4.30-5.19)

c 13.85 0.66 19.32 0.54 25.55 1.33 - - - -
(12.73-14.55) (18.85-20.20) (23.04-27.92)

c' 4.18 0.17 3.64 0.30 3.14 0.15 4.4 0.1 4.4 0.6 3.6 0.3 3.5 0.3
(4.00-4.40) (3.25-4.07) (2.94-3.50) (4.2-4.5) (3.5-5.0) (3.1-4.1) (3.1-4.0)

Total stylet 62.08 1.25 99.86 2.73 119.05 3.12 - - - -
( m) (60.00-63.30) (96.70-104.20) (114.20-124.20)

Functional 32.92 0.46 60.86 3.98 71.11 2.19 34 1.9 46 1.3 62 1.9 74 2.8
odontostyle (32.50-33.40) (58.30-67.50) (66.70-75.00) (31-37) (44-47) (59-65) (71-78)

( m)

Odontophore 29.17 1.06 39.00 2.96 47.94 1.75 29 2.2 37 1.5 44 1.6 51 2.3
( m) (27.50-30.00) (35.00-41.70) (44.20-50.00) (25-31) (35-40) (41-47) (47-53)

Replacement 45.27 1.46 74.16 2.86 86.53 2.09 46 1.4 63 2.4 79 2.3 93 3.7
odontostyle (43.30-47.50) (71.70-78.30) (80.80-88.30) (44-47) (59-68) (75-83) (86-97)

( m)

Tail 43.00 2.00 54.00 5.00 53.00 3.00 - - - -
( m) (40.00-44.00) (49.00-61.00) (49.00-58.00)

Anal body 10.00 0.00 15.00 2.00 17.00 1.00 - - - -
width ( m) (10.00-11.00) (13.00-17.00) (16.00-18.00)

1Measurements in the form: mean SD (range), "-" = No data
2Reference: Luc, M. & Southey, J. F. 1980 (20)
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X. elongatum

Table 4. Comparisons on morphometrics of males of X.
elongatum isolated from Taiwan, South Africa and Brundi

Locality (code)

Character
Host

Taichung (Xelo4) South Africa1 Brundi2

Bermuda-grass Unknown Maize
n 8 3 1

L (mm) 2.01 0.163 2.59, 2.29, 2.30 2.45
(1.78-2.24)

a 55.68 5.39 47, 57, 43 61
(48.11-63.33)

b 6.06 0.73 7.0, 6.7, 8.2 5.8
(5.24-7.54)

c 42.21 6.90 52, 46, 46 41.1
(33.58-52.37)

c' 1.88 0.19 1.5, 2.0, 1.6 1.9
(1.52-2.04)

Total stylet 146.56 2.10 158, 148, 150 168
( m) (144.20-150.00)

Functional 89.15 1.86 101, 92, 94 102
odontostyle (87.50-91.60)
( m)

Odontophore 57.41 0.93 57, 56, 56 66
( m) (56.70-59.20)

Tail 48.00 6.00 50, 51, 50 53
( m) (38.00-53.00)

Anal body 26.00 1.00 - 27.5
width( m) (25.00-27.00)

Spicule 47.06 2.89 50, 47, 53 53.5
( m) (42.50-50.00)

1Reference: Heyns, J. 1974, (12)
2Reference: Coomans, et al., 1990, (7)
3Measurements in the form: mean SD (range), "-" = No data.
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X. elongatum rDNA (ITS-1, 5.8S, ITS-2) 
Table 5. The size of rDNA ITS-1, 5.8S, ITS-2 and the pairwise percentage nucleotide dissimilarities among the three
geographical populations of X. elongatum in Taiwan

Population
ITS-1 5.8S ITS-2

(Code)
No. of

Xelo1 Xelo3
No. of 

Xelo1 Xelo3
No. of 

Xelo1 Xelo3
bases bases bases

Xelo1 1085 - 160 - 530 -
Xelo3 1085 0.55 - 160 0.63 - 525 1.34 -
Xelo8 1085 0.55 0.00 160 0.00 0.63 530 0.76 0.57
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ABSTRACT

Chen, D. Y1, Ni, H. F.2, Yen, J. H.3 ,Cheng, Y. H.2, and Tsay, T. T.4, 5. 2004. Variability within Xiphinema

elongatum populations in Taiwan. Plant Pathol. Bull. 13: 45-60. (1 Plant Pathology Division, Taiwan

Agricultural Research Institute, Wufeng, Taichung, Taiwan, R.O.C.; 2 Department of Plant Protection, Chia

Yi Agricultural Experiment Station, TARI, Taiwan; R.O.C.; 3Agricultural Extension Center, National Chung

Hsing University, Taichung, Taiwan, R.O.C.; 4 Department of Plant Pathology, National Chung Hsing

University, Taichung, Taiwan, R.O.C.; 5 Corresponding author, E-mail: tttsay@nchu.edu.tw, Fax: +886-4-

22876712)

Ten geographical populations of X. elongatum were collected successively from different area in

Taiwan using modified Baermann funnel method during 1998 to 2002. Comparing the morphometrics of

female and juveniles among these 10 populations, only the length item of female and the third and fourth

stage of juveniles isolated from the Bermuda-grass were longer than the other population, however, the rest

of morphometrics were almost identical. Based on the matchable length of the replacement odontostyle and

functional odontostyle, and also the evident gap of the replacement odontostyle and total stylet length,

between the four successive stages of juveniles and its female in each population, it assured that each

population was not mix with other morphologically similar Xiphinema species. Most parts of the

morphometrics of male were identical with female, the only difference showed in the tail shape with more

variance. The dissimilarity within each population (except for Xelo3) and between the three representative

populations (Xelo1, 3, 8) of the rDNA (ITS-1 & ITS-2) sequence alignment was not evident (only from 0 to

1.34 %); therefore, it was feasible to develop the species-specific primers. Taiwan, the southeast part of

Mainland China, and the Southeast Asia were geographically close, the morphometrics of X. elongatum,

according to the worldwide reported data, of these areas were more similar to each other than to that of X.

elongatum of the South Africa and South America. Whether the variance occurred among the above areas

belongs to the intraspecific or interspecific variation, more morphometric data of the juveniles, males and

the sequences of rDNA were needed, so we could be more acknowledged about the variability of this

cosmopolitan species. 

Key words: Variability, Xiphinema elongatum, ribosomal DNA, rDNA, internal transcribed spacer, ITS-1,

ITS-2 


