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Xiphinema hunaniense 

Table 1. The list of Xiphinema hunaniense populations investigated 

Code Host Locality
Xhun1 Litchi (Litchi chinensis Sonn.) Tsautuen Jen, Nantou County
Xhun2 Litchi (Litchi chinensis Sonn.) Dashu Shiang, Kaohsiung County
Xhun3 Sweet orange (Citrus sinensis Osb.) Tsautuen Jen (1), Nantou County
Xhun4 Sweet orange (Citrus sinensis Osb.) Tsautuen Jen (2), Nantou County
Xhun5 Pear (Pyrus pyrifolia var. yokoyama) Shinshe Shiang, Taichung County
Xhun6 Longan (Euphoria. longana Lamarck) Shinshe Shiang, Taichung County
Xhun7 Buntan (Citrus grandis f. buntan Hay.) Nantou City
Xhun8 Loquat (Eriobotrya japonica Lindl.) Shinshe Shiang, Taichung County
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Xiphinema hunaniense A (Xhun6), B (Xhun4) C (Xhun8), (C, ,
) D (Xhun4), E, F (Xhun6) G, H (Xhun8), 90

Fig. 1. Xiphinema hunaniense (females ) isolated from Taiwan: A (Xhun6), Female habitus; B (Xhun4) and C (Xhun8), Anterior
region of females (C, flatten, stylet protruding); D (Xhun4), E, F (Xhun6) and G, H (Xhun8), Female tails. Scale bar = 90 m.
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Xiphinema hunaniense A, B, C D Xhun4 4 E, F,
G H Xhun1 4 90

Fig. 2. Xiphinema hunaniense (juveniles) isolated from Taiwan: A, B, C, and D, Anterior region of the first, second, third and
fourth juvenile stage of Xhun4 population, respectively; E, F, G, and H, Tail of the first, second, third and fourth juvenile stage of
Xhun1 population, respectively. Scale bar = 90 m.
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Fig. 3. Xiphinema hunaniense (male) isolated from Taiwan: A. Male habitus from Xhun2; B. Anterior region of male from
Xhun2; C&D. Tails of males from Xhun3 and E&F. Tail of male from Xhun2; Scale bar = 90 m.
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(2.29 mm) a, b c

(40 m)

(Camellia)

(Plum) X. hunaniense

(120 m)

(57 m)

4

27

Xhun1

10

X. brasiliense

X. hunaniense

X. radicicola

Corn Sher (5) X. brasiliense

, Ceylon

(jungle soil) [2.1

(2.0-2.2) mm] [27 (26-28) %] [187

(181-196) m] (Holotype)

X. hunaniense (Brazil) 

Ferraz (7) X. brasiliense [2

(1.8-2.2) mm] [28 (27-31) %] [191

(183-200) m] [119 (111-127) m]

[72 (71-75) m]

Xhun8 Loof Sharma (10)

[210 (194-221) m]

Wang (19)

X. radicicola

Xhun1-7 X. brasiliense

(Syntypes) (type

specimen) 3 (11)

Luc Loof
(12) X. radicicola

160-223 m

Xiphinema hunaniense 163

Xiphinema hunaniense

Table 4. Morphometrics of Xiphinema hunaniense males
isolated from Taiwan

Locality (Code)
Host

Character1 Dashu Tsautuen Tsautuen2

(Xhun2) (Xhun3)
Litchi Sweet orange Litchi

n 8 4 15

L (mm) 1.92 2.13 1.98 ± 0.153
(1.58-2.10) (1.98-2.25) (1.79-2.32)

a 51.6 49.4 52.4 ± 4.49
(49.4-62.7) (46.9-52.3) (43.7-61.7)

b 5.66 5.77 5.56 ± 0.28
(4.79-6.23) (5.50-6.14) (5.21-6.11)

c 41.3 46.1 42.8 ± 4.47
(32.9-46.0) (39.6-52.6) (35.1-51.9)

c' 1.57 1.47 1.47 ± 0.15
(1.40-1.85) (1.33-1.61) (1.23-1.83)

Total stylet 177.4 182.5 179.1 ± 3.07
( m) (175.8-181.7) (177.5-185.0) (173.3-182.5)

Functional 112.0 115.2 112.6 ± 2.45
odontostyle (104.2-115.0) (110.8-117.5) (107.5-115.9)
( m)

Odontophore 65.4 67.3 66.5 ± 1.60
( m) (62.5-67.5) (66.7-68.3) (62.5-68.3)

Tail 47.0 47.0 47.0 ± 5.00
( m) (42.0-50.0) (42.0-51.0) (37.0-55.0)

Anal body 30.0 32.0 32.0 ± 1.00
width ( m) (26.0-33.0) (31.0-33.0) (30.0-33.0)

Spicule 50.4 50.2 50.3 ± 2.28
( m) (40.0-60.8) (49.2-51.7) (46.7-56.7)

1 See table 2.
2 Sample location nearby Xhun1.
3 Measurements in the form: mean SD (min. - max.).

Xiphinema hunaniense ITS-1

Table 5. The sequence size of ITS-1 and the pairwise
percentage dissimilarities among the populations of
Xiphinema hunaniense collected from Taiwan

ITS1 Dissimilarity (%)
Population No. of Xhun2 Xhun3 Xhun6
(Code) bases

Xhun2 1129 - - -
Xhun3 1128 1.78 - -
Xhun6 1129 1.69 2.40 -
Xhun8 1131 0.18 1.87 1.87
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ABSTRACT

Chen, D. Y.1, Ni, H. F.2, Yen, J. H.3, Cheng, Y. H.2, and Tsay, T. T.4, 5. 2004. Identification and variation of

Xiphinema hunaniense populations from Taiwan. Plant Pathol. Bull. 13: 155-166 .(1 Plant Pathology

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

Protection, Chia Yi Agricultural Experiment Station, ARI, Taiwan; R.O.C.; 3 Agricultural Extension Center,

and 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)

Eight geographical populations of Xiphinema hunaniense were isolated successively from the

rhizosphere of litchi, sweet orange, pear, longan, buntan, and loquat using modified Baermann funnel

method in central and south parts of Taiwan during 1998 to 2003. Based on the matchable length of

replacement odontostyle and functional odontostyle, and also the evident gap of replacement odontostyle

and total stylet length between the four successive juvenile stages and adult, it assured that examined

specimens of each population were not mixed with other morphologically similar Xiphinema species. The

female morphometric results indicated that only the Xhun8 showed differences in mean length of total stylet

(functional odontostyle plus odontophore) and tail compared with the other populations, but the ranges of

the above two items were overlapped obviously. As to the juveniles, only the fourth juvenile stage of Xhun8

showed differences to the other populations. The ITS-1 sequence size of rDNA fragments from Xhun2, 3, 6,

8 were ranged from 1128 to 1131 bp, its pairwise percentage dissimilarity were 0.18~2.40. Concluded from

the above comparisons of morphometrics of females and juveniles, and the sequence data of rDNA, it

indicated that the differences existed in Xhun8 should be ascribed to the intraspecific variation of X.

hunaniense. The identification of X. hunaniense males was the first report in the world and its

morphometrics and the shape of lip region and tail pegs were almost identical with that of the females, and

the numbers of supplements were 7 to 8. Until now, only the southeast Mainland China and Taiwan have

reported the X. hunaniense, but some of the morphometrics have showed variance to each other. However,

to decide that whether these differences were intraspecific or interspecific variation, or to clarify the

relationships with X. brasiliense or X. radicicola, both were morphologically close to X. hunaniense,

collecting more morphometric data of the juveniles, males and the sequences of rDNA of different

geographical populations of X. hunaniense, especially from the Mainland China, would be the only feasible

method. 

Key words: identification, internal transcribed spacer, ITS-1, ribosomal DNA, variation, Xiphinema

hunaniense 


