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Table 1. Xiphinema populations investigated in this study

Population Species Origin Host

1 X. diffusum Shinshe Shiang, Taichung Pear (Pyrus pyrifolia var. yokoyama)
2 X. diffusum Shinshe Shiang, Taichung Loquat (Eriobotrya japonica Lindl.)
3 X. diffusum Shinshe Shiang, Taichung Loquat (Eriobotrya japonica Lindl.)
4 X. incognitum Dashu Shiang, Kaohsiung Litchi (Litchi chinensis Sonn.)
5 X. incognitum Danei Shiang, Tainan Avocado (Persea americana Mill.)
6 X. incognitum Nantou City, Nantou Sugar apple (Annona squamosa L.)
7 X. brevicollum Tsautuen Jen, Nantou Sweet orange (Citrus sinensis Osb.)
8 X. brevicollum Shinshe Shiang, Taichung Longan (Euphoria. longana Lamarck)
9 X. oxycaudatum Tianwei Shiang, Changhua Pagoda tree (Plumeria rubra L. forma 

acutifolia Wood)
10 X. oxycaudatum Shanhua Jen, Tainan Avocado (Persea americana Mill.)
11 X. oxycaudatum Shanshang Shiang, Tainan Avocado (Persea americana Mill.)
12 X. elongatum Daya Shiang, Taichung Bermuda-grass (Cynodon dactylon Pers.)
13 X. insigne Taichung City Litchi (Litchi chinensis Sonn.)
14 X. brasiliense Shinshe Shiang, Taichung Loquat (Eriobotrya japonica Lindl.)
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Fig. 1. PCR amplification of internal transcribed spacers 1 of
Xiphinema spp. M:Bio-100TMDNA Ladder (PROtech); 1: X.
diffusum;  2: X. incognitum;  3: X. brevicollum;  4. X.
oxycaudatum;  5: X. elongatum;  6: X. insigne;  7: X.
brasiliense.
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Xiphinema americanum group ITS1
Fig. 2. Restriction fragment length polymorphisms of the PCR-amplified rDNA ITS1 region of Xiphinema americanum group.
A: CfoI; B: DdeI; C: HinfI; D: MspI. Xdi: X. diffusum (Lanes 1-3); Xi: X. incognitum (Lanes 4-6); Xbre: X. brevicollum (Lanes
7-8); Xoxy: X. oxycaudatum (Lanes 9-11). Numbers Correspond to Isolate Numbers in Table 1. M: Bio-100TMDNA Ladder
(PROtech).
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Table 2. DNA fragment size (bp) obtained after endonuclease digestion of the ITS1 regions of rDNA from four Xiphinema spp.
belongs to X. americanum group

Nematode species
Enzymes X. diffusum X. oxycaudatum X. brevicollum X. incognitum

CfoI 330, 250, 120, 70 420, 300, 130 350, 270, 130, 110, 70 350, 270, 130, 110, 70
DdeI 420, 260, 140, 50 280, 260, 50 460, 410, 50 460, 410, 50
HinfI 520, 110, 100 370, 200, 120, 60 400, 170, 120, 90 400, 170, 120, 90
MspI 320, 250, 205, 105 280, 250, 110 500, 330, 100 500, 330, 100
AccI --- --- ---- 770, 160

Xiphinema incognitum Xiphinema
brevicollum DNA ITS1 AccI

Fig. 3. Restriction fragments of amplified internal transcribed
spacers 1 of Xiphinema incgonitum (Xin, Lanes 1-3) and X.
brevicollum (Xbre, Lanes 4-5). M: Bio-100TMDNA Ladder
(PROtech).
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ABSTRACT
Ni, H. F. 1, Cheng, Y. H. 1, Chen, R. S. 2, Tsay, T. T. 3, Chen, D. Y. 4,5 2003. Discrimination of Xiphinema
species from Taiwan by rDNA-RFLP analysis. Plant Pathol. Bull. 12:235-241. (1. Department of Plant
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PCR analysis of the internal transcribed spacer 1 (ITS1) region was performed to distinguish among
Xiphinema americanum group (X. diffusum, X. incognitum, X. oxycaudatum, X. brevicollum), X. insigne, X.
elnogatum and X. brasiliense found in Taiwan. The size of amplified internal transcribed spacers 1 (ITS1)
fragments of X. americanum group were ranged from 850 bp to 900 bp, and larger than 1 kb for other
Xiphinema species. In this study, X. americanum group were further differentiated by restriction fragment
length differences of ITS1. CfoI, DdeI, HinfI, and MspI could distinguish X. diffusum and X. oxycaudatum
from X. incognitum or X. brevicollum. The digestion of AccI was able to further differentiate X. incognitum
from X. brevicollum. 
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