
(Hirschmanniella Luc & Goodey, 1964) 

Tylenchida

(18)

23 (19)

(rice root nematode) 7

H. belli Sher, 1968; H. gracilis (de Man, 1880)

Luc & Goodey, 1964; H. imamuri Sher, 1968; H. mexicana

(Chitwood, 1951) Sher, 1968; H. mucronata (Das, 1960)

Luc & Goodey, 1963; H. oryzae (van Breda de Haan,

1902) Luc & Goodey, 1964, H. spinicaudata (Schuurmans

Stekhoven, 1944) Luc & Goodey, 1964
(15) H. oryzae (1,11,16)

58 % 

25 % (12)

(migratory endoparasitic) 

(1,11,13,16,17,21) (14)

1969 1970 
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H. mucronata (Nematoda: Pratylenchidae)
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3  
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. 2006. Hirschmanniella oryzae

H. mucronata (Nematoda: Pratylenchidae) . 15 : 197-210

2004 12 22 Hirschmanniella oryzae

(van Breda de Haan, 1902) Luc & Goodey, 1964 8 H. mucronata (Das, 1960) Luc & Goodey,

1963 H. oryzae H. mucronata

(morphometrics) DNA (ribosomal DNA, rDNA) ( 5.8S 18S

28S ITS-1 ITS-2) 

SEM GenBank rDNA

1001 bp 962 bp 84.6 %

DNA Hirschmanniella oryzae Hirschmanniella

mucronata



H. oryzae H. gracilis
(2) 1995 1 2 

42 

2004 12 

30 

(SEM) 

(morphometrics) DNA (ribosomal

DNA, rDNA) 

H. oryzae H. mucronata

( ) 

2-3 

1 

2% 

6

rDNA ( 5.8S 18S 28S 

ITS-1 ITS-2) 
(4)

SEM DNA 

rDNA (9)

rDNA 

SAS GLM 

(1999, V8.2) 

rDNA

(

, consensus sequence) : 11 

Hirschmanniella oryzae ( ) Hory1 Hory2

Hory3 Hory5 Hory7 Hory8 Hory9 Hory10 8

Hory2 2 1

9 rDNA 

4 5 

(1001 bp, GenBank, Accession No. DQ309588) 8 

H. mucronata ( ) Hmu1 Hmu2 Hmu3 

Hmu4 4 Hmu1 2 

1 5 rDNA 

5 

(962 bp, GenBank, Accession No.

DQ309589)

Hirschmanniella oryzae

22 Hirschmanniella oryzae

11 5 (

) Hory4 

Stylet Hory5 EP Hory3 Hory5

Tail 10 9 

(P=0.01) ( )

Hory10 L a c' Stylet ABW 5 

Hory1 EP Hory7 Tail 3 (Hory5

) (P=0.01) ( )

rDNA 9 

(995-1001 bp) (1001 bp) 

98.7-99.6 % Hory3 Hory5 Hory10 

15 3 2006198

(Hirschmanniella spp.) 

Table1. The origins of rice root nematode populations
investigated 
Species Code Origin
H. oryzae Hory1 Puyan( ), Changhua County

Hory2 Sanhsing( ),Yilan County
Hory3 Jian( ), Hualien County
Hory4 Chaozhou( ), Pingtung County
Hory5 Fuli( ), Hualien County
Hory6 Tsautuen( ), Nantou County
Hory7 Yuanli( ), Miaoli County
Hory8 Kuantien( ), Tainan County
Hory9 Wufeng( ), Taichung County
Hory10 Meinong( ), Kaohsiung County
Hory11 Minsyong( ), Chiayi County

H. mucronata Hmu1 Puyan( ), Changhua County
Hmu2 Lunbei( ), Yunlin County
Hmu3 Jutang( ), Changhua County
Hmu4 Tianjung( ), Changhua County
Hmu5 Shijou( ), Changhua County
Hmu6 Beidou( ), Changhua County
Hmu7 Cihtong( ), Yunlin County
Hmu8 Dounan( ), Yunlin County



3 3 rDNA 

99.3 % 

Hirschmanniella oryzae H.

mucronata 17-33 m

(esophageal glands) (intestine)

(ventral overlapping)

258-317 m (n=5, Hory3, Hory5

Hory6) (excretory pore) 

(hemizonid) 117 m (78-

148 m) (vulva) (V, 50.7-

54.1 %)( , A) (rectum)

(flatten) 2.9 m (2.0-3.7 m)

(transverse striation) 4-5 (annules) ( ,

B; , A) (stylet knob) 

4.2 m (3.7-4.4 m)

(orifice of dorsal gland) 

3.7 m (3.2-4.3 m)

12.3 m (11.5-13.0 m) (

, B) (spermatheca) 

( , C) (lateral field) 4

(incisures) 6.1 m (4.7-8.0 m)
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Hirschmanniella oryzae

Table 2. Morphometrics of the Hirschmanniella oryzae female populations isolated from Taiwan and its comparison with
populations recorded in Indonesia, India and Taiwan 

Locality (code)
Character 1 Puyan Sanhsing Jian Chaozhou Fuli Tsautuen Yuanli

(Hory1) (Hory2) (Hory3) (Hory4) (Hory5) (Hory6) (Hory7)
n 21 16 12 10 11 15 16

L (mm) 1.30 0.12d3 1.45 0.1bc 1.36 0.1cd 1.44 0.1bc 1.27 0.1d 1.48 0.1ab 1.49 0.1ab
(1.12-1.52) (1.25-1.62) (1.16-1.47) (1.30-1.61) (1.08-1.38) (1.25-1.60) (1.30-1.76) 

a 62.4 4.3bc 59.4 4.1bc 58.6 7.3c 63.5 6.4abc 60.4 6.2bc 68.7 6.0a 64.5 5.9ab
(54.4-71.0) (52.1-65.2) (46.1-72.5) (56.2-74.5) (51.7-74.7) (59.2-78.5) (52.4-74.8)

b 17.5 1.1e 19.8 1.2cd 19.8 1.4cd 17.7 0.9e 18.6 1.4de 19.2 1.2cde 19.6 1.2cd
(15.6-19.5) (17.1-21.6) (17.1-21.5) (16.2-19.1) (15.9-20.2) (16.8-20.5) (17.8-21.8)

b' - - 4.5 - 4.9, 4.5 4.9,4.9,5.0 -

c 15.4 1.0c 16.8 1.6ab 17.7 1.4a 15.1 0.7c 16.9 1.4ab 16.4 1.0bc 16.1 1.2bc
(13.7-17.6) (14.2-20.5) (16.0-20.0) (13.9-16.1) (14.3-19.2) (14.9-18.1) (15.2-18.9) 

c' 5.3 0.5cde 5.0 0.5ef 4.7 0.6f 6.4 0.5a 5.1 0.4def 5.7 0.6bc 5.8 0.7b
(4.5-6.1) (4.2-6.0) (3.9-6.0) (5.6-7.1) (4.3-5.6) (5.0-6.8) (4.3-6.5) 

V 54.1 1.9a 51.6 1.5de 52.8 1.7abcd 54.0 1.9ab 52.3 1.4bcde 53.6 1.6ab 53.4 1.3abc
(50.5-57.4) (49.5-53.8) (50.9-55.9) (51.0-56.6) (50.5-54.9) (50.4-55.6) (51.0-55.4) 

Stylet ( m) 16.4 0.9d 16.6 0.6cd 16.3 0.6d 18.5 0.6a 16.5 0.7d 17.3 0.6b 17.2 0.8bc
(15.0-18.3) (15.3-17.5) (15.3-17.3) (17.3-19.3) (15.3-17.7) (16.3-18.3) (15.0-18.3) 

m -  -  46.3 2.0ab 46.9 1.6a 45.4 1.6abc 46.6 1.8a 45.5 1.7ab
(43.1-50.0) (44.6-48.9) (43.1-47.9) (42.2-48.8) (41.9-48.3) 

ODG ( m) - 3.7, 3.7 3.5 0.3bcd 4.3 0.6a 3.9 0.7ab 3.3 0.3cd 3.6 0.4bcd
(3.0-3.9) (3.3-4.8) (3.0-5.0) (2.7-3.7) (2.8-4.3)

O -  22.9, 21.0 21.1 1.5bcd 23.1 3.3abc 24.3 3.8a 19.0 1.7d 21.0 2.9cd
(18.0-23.1) (17.6-26.7) (18.8-30.0) (15.6-21.4) (15.6-28.7) 

EP ( m) 114 11cd 107 12d 106 8d 124 14abc 90 9e 128 9ab 120 13abc
(90-134) (88-133) (95-118) (102-142) (78-103) (113-144) (98-143) 

P 8.8 0.9a 7.4 0.6ef 7.8 0.5cdef 8.5 1.0abc 7.1 0.5f 8.7 0.5ab 8.1 0.6bcd
(7.1-10.6) (6.5-8.5) (7.1-8.7) (7.5-10.6) (6.3-8.0) (8.0-9.4) (6.9-9.0) 

Tail ( m) 85 8d 87 8cd 76 7e 94 8abc 76 7e 90 5bcd 93 9bc
(68-100) (75-108) (68-90) (83-102) (67-88) (82-102) (78-111)

ABW ( m) 16 1bc 17 1ab 16 2abc 15 1c 15 2c 16 1bc 16 1bc
(14-18) (16-19) (12-18) (13-16) (12-18) (13-18) (15-18)



(aerolations) 

( , B C)

(ventral mucro)

2.3 m (1.9-2.7 m) (phasmids)

31.9 m (26.1-37.2 m)

( , D E; , D)
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Table 2. Morphometrics of the Hirschmanniella oryzae female populations isolated from Taiwan and its comparison with
populations recorded in Indonesia, India and Taiwan (cont.) 

Locality (code)
Character 1 Kuantien Wufeng Meinong Minsyong Indonesia 4 India 4 Taiwan 5

(Hory8) (Hory9) (Hory10) (Hory11) (topotypes)
n 12 15 15 12 17 20 50

L (mm) 1.55 0.1ab 1.56 0.1a 1.58 0.1a 1.56 0.1ab 1.44 1.30 (1.4-1.6)
(1.45-1.82) (1.34-1.85) (1.40-1.71) (1.31-1.81) (1.14-1.63) (1.03-1.55) 

a 58.6 4.7c 63.1 4.2bc 64.5 6.3ab 64.4 7.1abc 60 57 (52-58)
(51.8-67.0) (58.2-71.0) (50.0-73.2) (52.7-75.4) (50-67) (53-65)

b 20.0 0.9abc 19.8 1.5bcd 21.2 1.1a 21.1 1.5ab - - -
(18.6-21.7) (17.9-23.1) (19.4-23.3) (17.5-23.2)

b' - - - - 5.7 4.9 -
(4.5-7.2) (4.3-5.5) 

c 15.5 1.0c 16.8 1.3ab 16.7 0.7ab 16.2 1.1bc 17.0 18.0 (13-17)
(13.9-17.0) (15.0-19.1) (15.3-18.2) (15.0-18.9) (15-19) (16-20) 

c' 5.6 0.4bcd 5.5 0.7bcde 5.5 0.4bcde 5.5 0.5bcde 4.6 4.5 -
(5.2-6.2) (4.7-6.6) (5.0-6.2) (4.9-6.4) (4.3-5.5) (3.9-5.0) 

V 52.7 1.9abcd 53.0 1.9abcd 50.7 1.7e 51.7 2.0cde 52 54 (48-54)
(49.1-54.8) (50.8-57.3) (46.9-52.9) (47.7-54.2) (50-55) (51-55) 

Stylet ( m) 17.4 0.7b 17.5 0.7b 17.4 0.6b 17.0 0.7bcd 17 18 (19-20)
(16.1-18.3) (16.0-19.0) (16.3-18.3) (16.3-19.0) (16-19) (17-20) 

m 45.5 0.9ab 44.8 1.0bc 45.8 1.1ab 43.8 1.7c 48 48 -
(43.9-46.2) (42.9-46.2) (44.1-47.9) (40.7-46.1) (47-50) (46-50) 

ODG ( m) 4.1 0.6a 3.7 0.3cd 3.2 0.4d 3.6 0.3bcd - - -
(3.0-5.3) (3.2-4.1) (2.7-4.1) (3.2-4.0)

O 23.6 3.4ab 21.0 1.3cd 18.6 2.4d 21.0 1.7cd 17 16 -
(18.0-29.9) (19.1-23.1) (15.6-23.2) (18.4-24.0) (15-19) (14-20) 

EP ( m) 131 8a 125 13ab 125 8ab 119 10bc - - -
(117-143) (106-148) (110-136) (92-133) 

P 8.5 0.5abc 8.0 1.0cde 7.9 0.3cde 7.6 0.5def - - - 
(7.6-9.2) (6.4-9.3) (7.4-8.6) (6.7-8.4) 

Tail ( m) 100 10a 94 7abc 95 6ab 96 9ab - - - 
(89-123) (80-105) (85-102) (79-115)

ABW ( m) 18 1a 17 2ab 17 1ab 18 1a - - - 
(16-20) (14-21) (14-19) (16-19)

1 n=no. of nematodes; L=body length; a=body length divided by the maximum width; b= body length divided by the length from
anterior end of body to the metacorpus; b'=body length divided by distance from head end to posterior end of esophageal glands;
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 %; ODG= the distance from base of stylet to orifice of dorsal gland; o=ratio between
the length of ODG and total length of 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 (range), "-" = no data.
3 Means in each row with the same letter of letters were not significantly different at 1% level by LSMEANS/TDIFF.
4 Sher, S. A. 1966 (18 )

5 Lin, Y. Y. 1970 (14)
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Hirschmanniella oryzae A, (a, eg, ep, V, 
) B, (ep, mb, ODG, ) C, (S, 

V, ) D, (P, VM, ) E, (BS, S, VM, 
) A-E = 25

Fig. 1. Photomicrographs of Hirschmanniella oryzae, A, Whole body (a, anus; eg, esophageal gland; ep, excretory pore; v,
vulva); B, Anterior region (ep, excretory pore; mb, median bulb; ODG, orifice of dorsal esophageal gland); C, Middle
region (S, spermatheca; V, vulva); D, Female tail (P, phasmids; VM, ventral mucro); E, Male tail (BS, bursa; S, spicule;
VM, ventral mucro). Scale bars in A-E = 25 m.

Hirschmanniella oryzae SEM A, (LA, ) B, (I, 
) C, (ae, ) D, ( VM, ) A-D = 5

Fig. 2. SEM photomicrographs of Hirschmanniella oryzae female: A, Lip region (LA, lip annules); B, Lateral field in
middle region (I, incisures); C, Lateral field in posterior region (ae, aerolations); D, Tail region (VM, ventral mucro). Scale
bars in A-D = 5 m.



Hirschmanniella oryzae

(bursa) ( , E)

Hirschmanniella mucornata

8 Hirschmanniella mucronata

4 ( )

Hmu4 C 6 

(P=0.01)

( )

rDNA 5 

962 bp (962 bp) 

99.9-100 % Hmu4 

100 %

Hirschmanniella mucronata H.

oryzae 27-40 m

(V, 49.9-52.5 %) ( , A)
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Table 3. Morphometrics of the Hirschmanniella oryzae male populations isolated from Taiwan and its comparison with
populations recorded in Indonesia and Taiwan

Locality (code)
Character 1 Puyan Sanhsing Fuli Yuanli Meinong Indonesia 4 Taiwan 5

(Hory1) (Hory2) (Hory5) (Hory7) (Hory10) (topotypes)
n 10 11 4 8 10 10 50

L (mm) 1.22 0.12b3 1.17 0.1b 1.18 1.17 0.1b 1.34 0.1a 1.17 (1.17-1.40)
(1.09-1.33) (0.95-1.33) (1.15-1.23) (1.06-1.33) (1.12-1.48) (1.01-1.40) 

a 61.6 5.8b 55.4 5.1b 61.8 57.6 5.3b 70.3 5.5a 59 (56-59)
(56.7-75.9) (50.0-63.3) (53.5-67.7) (50.4-63.3) (62.2-80.6) (52-61)

b 16.4 1.2b 17.9 1.3a 17.3 17.2 0.9ab 18.2 1.4a - -
(15.0-18.5) (16.3-20.5) (14.4-18.9) (16.0-18.5) (15.3-20.1)

b' - - 4.7, 5.0 - - 5.0 -
(4.6-5.7) 

c 15.0 0.8d 17.1 1.7b 18.3 19.1 2.2a 17.1 0.8bc 17.0 (13-17)
(14.1-16.2) (14.7-20.2) (16.9-19.8) (16.4-23.3) (15.6-18.3) (16-18) 

c' 5.2 0.3b 4.5 0.4c 5.0 4.3 0.5c 6.1 0.4a 4.9 -
(4.7-5.6) (3.9-5.1) (4.5-5.2) (3.8-5.3) (5.5-6.6) (4.1-5.4) 

Spicule ( m) 22.3 1.9b 24.5 1.2a 24.6 24.1 1.2ab 23.1 1.7ab 23 (22-23.4)
(20.0-25.0) (23.3-26.7) (22.5-26.7) (23.3-26.7) (20.0-25.8) (18-26) 

Stylet ( m) 16.1 0.6b 16.0 0.4b 15.8 15.7 0.6b 17.6 0.5a 17 (17-20)
(15.0-17.0) (15.3-16.7) (14.7-16.3) (15.0-16.7) (16.7-18.0) (16-18) 

m - - 45.4 44.7 1.9 46.3 0.9 (47-50) -
(44.8-45.6) (41.2-46.9) (44.4-47.5) 

ODG ( m) - - 3.9 3.3 0.6 3.3 0.1 - -
(3.7-4.0) (2.0-4.3) (3.1-3.5)

O - - 24.8 21.1 3.8 18.9 0.9 17 -
(23.1-27.2) (13.1-26.9) (17.5-20.2) (13-18) 

EP ( m) 108 14a 85 11b 84 94 6b 117 4a - -
(91-127) (63-100) (78-91) (87-107) (109-123) 

P 8.9 0.9a 7.3 0.8b 7.1 8.1 0.5ab 8.7 0.6a - - 
(7.6-10.1) (6.2-8.6) (6.3-7.9) (7.5-8.7) (7.9-10.1) 

Tail ( m) 81 5a 69 5c 65 62 5d 79 5ab - - 
(73-90) (62-77) (58-68) (55-69) (72-86) - - 

ABW ( m) 16 1a 15 1b 13 14 1bc 13 1d
(14-17) (14-16) (13-16) (12-15)

1,2,3,4,5 See table 2.
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Hirschmanniella mucronata
A, (V, ) B, (mb, 

ODG, ) C, 
(a, ) D, (BS, S, 

) A = 50 B = 10 C 
D = 20

Fig. 3. Photomicrographs of Hirschmanniella mucronata:
A, Whole body (V, vulva); B, Anterior region (mb,

median bulb; ODG, orifice of dorsal esophageal gland); C,
Female tail region (a, anus);  D, Male tail region (BS,
bursa; S, spicule); Scale bars in A = 50 m; B = 10 m;
C&D = 20 m.

Hirschmanniella mucronata SEM
A, (LA, ) B, 

(VP, ) A B = 5

Fig. 4. SEM photomicrographs of Hirschmanniella
mucronata female: A, Lip region (LA, lip annules); B, Tail
region (VP, ventral projection). Scale bars in A&B = 5 m.



329 m (280-386 m)

129

m (98-153 m) (hemispherical)

3.9 m (3.0-6.7 m)

4-6 ( ,

B; , A) 5.8 m

(4.0-6.8 m)

3.4 m (2.5-4.0 m)

14.8 m

(12.3-16.3 m) ( , B)

4 

9.0 m (n=9; 7.1-11.3 m)

(VP, ventral projection) (

, C D , B)

28.1 m (14.7-41.7 m)

Hirschmanniella mucronata

( , D)
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Table 4. Morphometrics of the Hirschmanniella mucronata female populations isolated from Taiwan and its comparison
with populations recorded in India, Hongkong, Philippines and Thailand

Locality (code)
Character 1 Puyan Lunbei Jutang Tianjung Shijou Beidou

(Hmu1) (Hmu2) (Hmu3) (Hmu4) (Hmu5) (Hmu6)
n 21 12 23 12 12 12
L (mm) 2.02 0.22d3 2.12 0.2bcd 2.05 0.1cd 2.17 0.2abc 2.29 0.2a 2.23 0.2ab

(1.77-2.37) (1.88-2.43) (1.88-2.35) (1.83-2.33) (2.01-2.55) (2.01-2.45) 

a 60.6 6.1c 63.7 5.1bc 62.8 3.2bc 64.6 7.0abc 65.6 6.7abc 70.3 7.3a
(49.5-76.8) (53.6-72.2) (57.0-69.7) (56.9-84.1) (52.8-75.0) (56.2-80.7)

b 23.5 1.4b 23.5 1.7bc 22.0 1.3c 24.1 1.2ab 25.1 1.5a 23.3 1.6bc
(20.9-26.6) (21.2-27.0) (19.5-24.2) (22.1-25.5) (22.9-27.4) (19.4-25.4)

b' 6.3 0.4(n=6) 6.4 (n=4) 6.9 0.5(n=6) 7.1 0.5(n=5) 7.1 1.1(n=6) 6.2 0.4(n=6)
(5.6-6.8) (5.7-6.8) (6.1-7.4) (6.5-7.8) (5.8-8.8) (5.7-6.6) 

c 22.0 2.4b 22.6 1.9b 22.9 2.7b 25.3 3.6a 22.8 2.1b 22.8 1.9b
(18.4-26.4) (19.0-24.7) (18.6-29.9) (21.0-33.2) (18.5-24.8) (20.3-27.2) 

c' 3.8 0.3b 3.9 0.3ab 3.9 0.4ab 3.7 0.5b 4.2 0.5a 4.1 0.4ab
(3.3-4.4) (3.4-4.3) (3.2-4.4) (2.5-4.3) (3.6-5.0) (3.5-4.8) 

V 51.0 2.4bc 52.0 2.2ab 52.5 1.9a 50.5 2.0bc 50.3 1.4bc 50.2 1.8bc 
(43.5-55.2) (49.3-55.4) (48.7-55.6) (47.2-54.7) (48.3-52.4) (47.3-53.4) 

Stylet ( m) 24.7 0.8a 24.4 0.6a 24.5 0.6a 24.7 1.4a 25.1 0.9a 25.2 0.9a 
(23.3-26.7) (23.3-25.0) (23.7-25.8) (22.3-26.7) (24.0-27.3) (24.3-26.7) 

m - - - 48.3 2.1ab 46.9 1.3b 48.0 1.3ab 
(43.0-50.6) (43.3-48.6) (45.7-49.8) 

ODG ( m) - 3.3, 3.3 - 3.2 0.4a 3.4 0.4a 3.3 0.4a
(2.5-4.0) (2.8-4.0) (2.7-3.9)

O - 13.2, 13.4 - 13.1 1.5a 13.5 1.6a 13.0 1.4a 
(10.7-15.4) (11.1-15.8) (10.9-15.9) 

EP ( m) 121 13b 126 12ab 132 11a 128 11ab 126 13ab 135 9a
(98-137) (100-140) (111-149) (107-145) (107-150) (115-145) 

P 6.0 0.5b 6.0 0.5bc 6.4 0.5a 5.9 0.3bc 5.5 0.4c 6.0 0.4ab 
(5.0-6.9) (5.2-6.6) (5.4-7.4) (5.4-6.3) (4.7-6.0) (5.6-6.7) 

Tail ( m) 92 9abc 94 9abc 90 7bc 87 13c 102 11a 99 9ab 
(77-108) (85-110) (75-101) (60-103) (82-119) (90-118)

ABW ( m) 24 2a 24 1a 23 1a 24 1a 24 2a 24 2a 
(22-28) (22-26) (22-26) (22-25) (23-27) (20-26)



(intraspecific) 

(interspecific) 
(3,4,5,6,7,8,9,10)

Hory1 ( ) Hory3 Hory4

Hory5 Hory7 ( ) Hory10 ( ) Hmu4 7 

6 (Hory4 ) rDNA 

98.8 % 

11 ( ) 8 

( ) 7
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Table 4. Morphometrics of the Hirschmanniella mucronata female populations isolated from Taiwan and its comparison
with populations recorded in India, Hongkong, Philippines and Thailand (cont.) 

Locality (code)
Character 1 Cihtong Dounan India 4 Hongkong 5 Philippines 4 Thailand 4

(Hmu7) (Hmu8) (topotypes)
n 12 12 5 20 15 13

L (mm) 2.22 0.1ab 2.15 0.2abcd 1.89 2.06 2.00 2.17 
(2.00-2.36) (1.94-2.49) (1.72-2.22) (1.83-2.26) (1.67-2.21) (1.90-2.39) 

a 65.7 4.5ab 67.3 7.4ab 54 55.6 62 57
(57.9-72.5) (55.4-82.4) (57-60) (50.8-62.2) (54-70) (50-66)

b 24.3 2.1ab 23.3 1.5bc - - - -
(20.4-27.1) (20.9-25.3)

b' 7.1, 7.5 5.7(n=4) 4.9 8.2 6.8 7.1
(5.5-6.1) (4.6-5.2) (6.8-9.2) (5.1-7.6) (5.7-8.5) 

c 23.2 1.9ab 22.4 2.3b 18.7 21.9 22.9 23.5
(19.2-26.7) (19.5-26.8) (18-20) (19.1-25.6) (19-26) (18-28) 

c' 4.1 0.4ab 4.0 0.5ab 4.4 3.6 4.0 3.7 
(3.7-4.8) (3.5-5.1) (4.1-5.1) (3.1-4.4) (3.0-4.8) (3.0-4.7) 

V 49.9 1.9c 51.9 1.2abc 51 51.4 52 51 
(47.3-53.2) (50.5-54.1) (49-53) (48.8-54.0) (49-55) (49-56) 

Stylet ( m) 24.5 0.5a 25.0 0.8a 27 27.7 26 27 
(23.7-25.3) (24.0-26.3) (26-29) (26.0-28.6) (24-28) (24-29) 

m 48.7 1.1a 47.2 1.5ab 51 52.2 50 51 
(46.8-50.8) (44.5-49.4) (50-53) (46.3-55.6) (48-52) (48-53) 

ODG ( m) 3.4 0.5a 3.5 0.4a - - - -
(2.7-4.0) (2.7-4.0)

O 13.9 1.9a 13.8 1.8a 14 12.3 11 9 
(10.8-16.3) (10.4-16.7) (10-16) (9.3-15.7) (9-14) (6-12) 

EP ( m) 127 12ab 133 9a - - - -
(103-142) (117-153)

P 5.8 0.6bc 6.2 0.4ab - - -  - 
(4.5-6.6) (5.7-6.9) 

Tail ( m) 96 8abc 98 15abc 
(83-107) (83-128) - - - - 

ABW ( m) 24 2a 24 3a - - - - 
(20-27) (22-31)

1,2,3,4 See table 2.
5 Xie, H., and Feng, Z. X. 2000 (20)
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Table 5. Morphometrics of the Hirschmanniella mucronata male populations isolated from Taiwan and its comparison with
populations recorded in India and Philippines

Locality (code)
Character 1 Puyan Lunbei Jutang Shijou India 4 Philippines 4

(Hmu1) (Hmu2) (Hmu3) (Hmu5) (topotypes)
n 11 8 10 12 5 5

L (mm) 1.73 0.12b3 2.03 0.2a 1.81 0.2b 2.02 0.1a 1.76 1.86 
(1.57-1.94) (1.66-2.25) (1.51-2.03) (1.78-2.20) (1.70-1.83) (1.55-2.03) 

a 60.2 5.2b 67.7 4.5a 60.4 4.5b 70.9 2.8a 54 57
(54.2-70.9) (61.5-73.0) (53.9-68.2) (65.7-74.4) (52-60) (49-62)

b 20.2 1.4b 23.1 1.6a 21.0 2.1b 23.1 1.2a - -
(18.0-22.3) (20.2-24.9) (18.0-24.5) (21.4-24.9)

b' - 6.4 (n=4) - 6.4 0.8(n=5) 5.0 -
(5.7-7.3) (5.5-7.5) (4.7-5.4) 

c 20.5 1.5ab 23.1 3.1a 20.1 2.1b 23.1 2.5a 19.4 22.6
(16.9-22.6) (17.5-26.3) (17.2-23.9) (19.6-26.6) (17-21) (19-24) 

c' 4.3 0.4a 4.2 0.3a 4.3 0.4a 4.6 0.5a 4.5 3.8 
(3.9-5.3) (3.8-4.7) (3.5-4.9) (3.8-5.1) (4.1-5.0) (3.4-4.6) 

Spicule ( m) 31.6 2.1a 31.4 1.1a 32.0 2.0a 30.6 2.3a 33 33 
(28.3-34.2) (30.0-33.3) (28.7-34.2) (25.0-32.5) (29-35) (30-36) 

Stylet ( m) 23.8 1.1a 24.1 0.9a 24.1 1.1a 23.6 1.0a 26 25 
(22.0-25.0) (23.3-25.3) (21.7-25.0) (21.3-25.3) (25-27) (24-27) 

m -  - - 47.2 1.3 51 50
(45.1-50.0) (50-52) (48-51) 

ODG ( m) - 3.3, 3.7 - 3.4 0.3 - -
(3.1-3.9)

O -  13.2, 15.9 - 14.3 1.1 15 11
(12.9-17.0) (11-19) (9-14) 

EP ( m) 120 12a 126 8a 127 9a 124 9a - -
(92-132) (117-140) (115-143) (108-138) 

P 7.0 0.7ab 6.3 0.6bc 7.0 0.8a 6.1 0.3c - - 
(5.9-8.3) (5.5-7.2) (6.1-8.2) (5.6-6.7) 

Tail ( m) 85 7a 89 6a 91 9a 88 8a - - 
(70-95) (75-95) (73-103) (76-103)

ABW ( m) 20 1ab 21 1a 21 1a 19 2b - - 
(18-21) (19-22) (20-22) (17-22)

1,2,3,4 See table 2.
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Fig. 5. Distribution of two rice root nematodes species in
Taiwan.
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ABSTRACT

Chen, D. Y.1, Ni, H. F.2, Yen, J. H.3, Chen, R. S.4, and Tsay, T. T.5,6 . 2006. Distribution of rice root

nematode Hirschmanniella oryzae and a new recorded H. mucronata (Nematoda: Pratylenchidae) in

Taiwan. Plant Pathol. Bull. 15: 197-210 (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 Graduate Institute of Biotechnology, National Chiayi University,

Chiayi, Taiwan; 5 Department of Plant Pathology, NCHU, Taichung, Taiwan; 6 Corresponding author,

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

Root samples collected from several rice fields in Taiwan yielded 22 populations of

Hirschmanniella oryzae (van Breda de Haan, 1902) Luc & Goodey, 1964 and 8 populations of H.

mucronata (Das, 1960) Luc & Goodey, 1963., and the latter was a new record for Taiwan. H. oryzae

was more widely distributed than H. mucronata, which was confined to central part of Taiwan.  Based

on the external morphology, morphometrics and the sequences of ribosomal DNA (including

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

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

morphometric data and SEM figures for these two rice root nematode were also provided. The

representative sequences of rDNA fragment for these two species had the size of 1001 bp and 962 bp

respectively were submitted to GenBank.

Key word rice root nematode, identification, distribution, ribosomal DNA, Hirschmanniella

oryzae Hirschmanniella mucronata


