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(1999, V8.2) 174415 53HT o

AR DNA R B 2 AR P51

Ageny A Ze iR a2 AR MR (—BU%
41, consensus sequence) FYZEAE T A TRIANT: £E 11 BF
Hirschmanniella oryzae & (¥—) » g1 Horyl ~ Hory2 -
Hory3 ~ Hory5 ~ Hory7 ~ Hory8 ~ Hory9 & Horyl0 % 8
HEFR - B Hory2 BkAY 2 {EHERHES » HEREE SR
TOET E R » I 5 9 16 IDNA FERZ RG] > B
HHEIRT 4 BESESE 5 (WIsIA FRAIRRE A 2 —BUE RS -
S A St FUE IR 5 FOM R, MR dd 2 AU R 1R 41
(1001 bp, GenBank, Accession No. DQ309588) ; ifii 8 #*
F H. mucronata &1 (#—) » fAHmMuUl ~ HMu2 ~ HMu3
Hmud % 4 B > B Hmul FpkEY 2 (EhEREREST - H

Fo— ~ EUaZARAR S8 (Hirschmanniella spp.) B2 KT
Tablel. The origins of rice root nematode populations

investigated
Species Code Origin
H. oryzae Horyl Puyan(!fi%#), Changhua County

Hory2
Hory3
Hory4
Hory5
Hory6
Hory7

Sanhsing(=£),Yilan County
Jian(F %)), Hualien County
Chaozhou(3#/), Pingtung County
Fuli('& &), Hualien County
Tsautuen( &), Nantou County
Yuanli(Ztfl), Miaoli County
Hory8 Kuantien('E HH), Tainan County
Hory9 Wufeng(#5i&), Taichung County
Horyl0 Meinong(s£#8), Kaohsiung County
Horyll Minsyong(E/i#), Chiayi County
H. mucronata Hmul Puyan( &), Changhua County
Hmu2 Lunbei(&%), Yunlin County
Hmu3  Jutang(171¥#), Changhua County
Hmu4  Tianjung( B #7), Changhua County
Hmu5  Shijou(&/1{), Changhua County
Hmu6 Beidou(t=}), Changhua County
Hmu7  Cihtong(#iifi), Yunlin County
Hmu8 Dounan(=}-F), Yunlin County
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HERY Tail FEAYFII(ET BIFIECER 10 BER A 9 BEEH
Mg 72 RIF (P=0.01) (£ D) - HegRKEo & IHFS
{EAE BRI AHE 00 - (R aany T2 RS HIE B 51
Hory10 B¥J L ~a~c ~ Stylet fll ABW % 5 I » LIk
Horyl # EP IEF[1 Hory7 B£gY Tail TEFIEh 3 &# (Hory5
BEbRAL) EIFMREEE 7 5 (P=0.01) (X=) » HERZIHN
P ETE SRR HE BT -

TErDNA FERFPAIIRELES b > O (EhEhERE 2 Rtk
41| (995-1001 bp) FI—E4:F#41 (1001 bp) FAHR] EEE
[E5 98.7-99.6 % - FAijut Hory3 ~ Hory5 & Horyl0 %
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Table 2. Morphometrics of the Hirschmanniella oryzae female populations isolated from Taiwan and its comparison with
populations recorded in Indonesia, Indiaand Taiwan

Locality (code)

Character* Puyan Sanhsing Jian Chaozhou Fuli Tsautuen Yuanli
(Horyl) (Hory2) (Hory3) (Hory4) (Hory5) (Hory6) (Hory7)
n 21 16 12 10 11 15 16
L (mm) 1.30+0.1°%d® 1.45+0.1bc 1.36+0.dcd 144+01bc 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 624 +4.3bc 594 +4.1bc 586+7.3c 635+6.4abc 60.4+6.2bc 68.7 +£6.0a 64.5+5.9ab
(54.4-71.0) (52.1-65.2) (46.1-725) (56.2-745) (B1.7-747) (59.2-785) (52.4-74.8)
b 175+11e 198+12cd 198+14cd 17.7+09e 186F1.4de 19.2+1.2cde 19.6 £1.2cd
(15.6-19.5) (17.1-216) (17.1-215) (16.2-19.1) (15.9-20.2) (16.8-20.5) (17.8-21.8)
b' - - 45 - 49,45 4.9,4.95.0 -
154+10c 168+16ab 177+14a 151+07c 169+14ab 16.4+10bc 16.1+1.2bc
(13.7-17.6)  (14.2-20.5)  (16.0-20.0) (13.9-16.1) (14.3-19.2) (14.9-181) (15.2-18.9)
c 5.3 +0.5cde 5.0 = 0.5¢f 4.7 £ 0.6f 6.4 £0.5a 5.1+04def 57+0.6bc 58=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)
Vv 541+19a 51.6+15de 528+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) 164+09d 16.6+0.6cd 16.3+0.6d 185+0.6a 165+0.7d 17.3+0.6b 17.21+0.8bc
(15.0-18.3) (15.3-175) (15.3-17.3) (17.3-19.3) (15.3-17.7) (16.3-183) (15.0-18.3)
m - - 46.3+20ab 469+16a 454+16abc 46.6+18a 455+1.7ab
(43.1-50.0) (44.6-48.9) (43.1-47.9) (42.2-48.8) (41.9-48.3)
obG(um) - 3.7,3.7 35+0.3bcd 4.310.6a 39+0.7ab 33+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)
0] - 22.9,21.0 21.1+15bcd 23.1+33abc 243+38a 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 £ 0.6¢f 7.8+ 0.5cdef 85+1.0abc 7.1x0.5f 87+05ab 8.1 +0.6bcd
(7.1-10.6) (6.5-8.5) (7.2-8.7) (7.5-10.6) (6.3-8.0) (8.0-9.4) (6.9-9.0)
Tail ( pm) 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 (xm) 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)

3 BEAY 3 (i rDNA F ERIFEAE - IIRI—2C: P S FH RN
HF%99.3% LLE -

Hirschmanniella oryzae 448 #% 50 fHE 72 H.
mucronata R » HECAREER) 17-33 m s BE
[ (esophageal glands) [M{&AE{HEE R » Bii5 (intestine)
A L B IR T E548: (ventral overlapping) * fRESAIRE &
AENRAE SRR £ 258-317  m (n=5, Hory3, Hory5
1 Hory6) s HEiftt (1 (excretory pore) {if fi22F H 4
(hemizonid) 2% - FERESFANE 2 PR Y 117 «m (78-
148 m) s [Z2FT (vulva) (7 FakfE-H @ (V, 50.7-
54.1 %)([&—, A) I EZEE (rectum) o B UK HAT

i (flatten) » HE & AF{ER) 29 «m (2.0-3.7 m) >
Eil ik 18 107 12 i I A BRGH > BUB AR B A KR IRE
(transverse striation) » B 4-5 {f§&E (annules) ([&E—,
B; [, A) 5 CI$HEK (stylet knob) [EIF » HARE Tt
E#74.2 um (3.7-4.4 xm) 5 A EREE OHIE
(orifice of dorsal gland) EEIISHSEEREEAGT » A 2Rt
#)3.7 1m (3.2-4.3 pm) 5 FESEEIREINET B fiEsk
MReE - HimE A {E£912.3 «m (11.5-13.0 «m) (&
—, B) o B4R - AR - SZRE5E (spermatheca) A
itEF (B —, C) - {57 (lateral field) EEAMGEMIT
(incisures) » H'E ER{E#6.1 1m (4.7-8.0 xm) » T
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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* Kuantien Wufeng Meinong Minsyong Indonesia®  India* Taiwan®
(Hory8) (Hory9) (Hory10) (Hory11) (topotypes)

n 12 15 15 12 17 20 50

L (mm) 155+01ab 156+0.1a 158=*0.1a 156=*0.1ab 1.44 1.30 (1.4-1.6)
(145-1.82)  (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 645 +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£09abc 19.8+15bcd 21.2+1.1a 21.1+15ab - - -
(18.6-21.7) (17.9-23.1) (19.4-23.3) (17.5-23.2)

b' - - - - 57 49 -

(4.5-7.2) (4.3-5.5)

c 155+10c 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 55+0.7bcde 5.5%0.4bcde 5.5 +0.5bcde 4.6 45 -
(5.2-6.2) (4.7-6.6) (5.0-6.2) (4.9-6.4) (4.3-5.5) (3.9-5.0)

\% 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 (xm) 17.4+07b 175+07b 17.4+06b 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 455+09ab 448+10bc 458 +1.1ab 438+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(xm) 41+06a  37+03cd 32+04d  36+03bcd - : :
(3.0-5.3) (3.2-4.1) (2.7-4.2) (3.2-4.0)

@] 236 +34ab 21.0+£13cd 186+24d 21.0+1.7cd 17 16 -
(18.0-29.9)  (19.1-23.1) (15.6-232)  (18.4-24.0)  (15-19) (14-20)

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

P 85*05abc 80£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 (um) 18t1la 17 £2ab 17 £1ab 18+ 1a - - -
(16-20) (14-21) (14-19) (16-19)

' 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

a s w N

il

A > HRumAE I A IS AR ZEEE (ventral mucro)

Measurements in the form: mean =+ standard deviation (range), "-" = no data.

Means in each row with the same letter of |etters were not significantly different at 1% level by LSMEANS/TDIFF,
Sher, S. A. 1966

Lin, Y. Y. 1970%"

AHAGE - (B(E  FEREER2.3 wm (1.9-2.7 ¢m) 5 HIEIRFL (phasmids)
T SRR o IR IEREER931.9 «m (26.1-37.2 xm) ¢ @Y
 HE I A BTtk (B— D fIE; @ =, D) -

[ 3% (aerolanons) 1T it U ERAT
SR AN R i maE 2 (B —, B M1 C) »
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@ — ~ Hirschmanniella oryzae ZJCE2AGUIRE A, aaf8H# ILIFTZRE (a, ALFT 5 eg, AIENRES ;s ep, HRMIT sV, &
F9 s B, &dEsimalsy (ep, HRIET s mb, FASAEDR ; ODG, AR EIREE ZFAIE) 5 C, &SRy (S SZH
%V, [2[9) ; D, MEaES (P MIERCT s VM, IHIESHAZEE) 5 E, a2 (BS, scide ; S, &M - VM, ISt
IRZEHED) © LLBIRRAE @ A-E = 25(CK -

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 barsin A-E =25 xm.

[& . ~ Hirschmanniella oryzae &< SEM FASIZRE © A, &S Im070 (LA, BIEEEER) ; B, &SP (1, HIF
) ;s C, afa R Z I (ae, IFFFEIRE) 5 D, R4S (M, IRIESHIRZGHE) « FEAIRRIE « A-D = 50K -

Fig. 2. SEM photomicrographs of Hirschmanniella oryzae female: A, Lip region (LA, lip annules); B, Latera field in
middle region (I, incisures); C, Lateral field in posterior region (ae, aerolations); D, Tail region (VM, ventral mucro). Scale
barsin A-D =5 um.
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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* Puyan Sanhsing Fuli Yuanli Meinong Indonesia®  Taiwan®
(Hory1) (Hory2) (Hory5) (Hory7) (Hory10) (topotypes)
n 10 11 4 8 10 10 50
L (mm) 1.22+01%° 117+0.1b 1.18 1.17+0.1b 1.34*01a 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 +58b 554+51b 61.8 576+53b 703+55a 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 164 +12b 179+13a 173 17.2+09b 182+14a - -
(15.0-185)  (16.3-20.5) (14.4-189) (16.0-185)  (15.3-20.1)
b' - - 47,5.0 - - 5.0 -
(4.6-5.7)
c 150+08d 171+£1.7b 183 191+22a 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 45+ 0.4c 5.0 4.3+0.5¢ 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( xm) 223+19b 245+12a 246 241+12ab 231+17ab 23 (22-23.4)
(20.0-25.0) (23.3-26.7) (22526.7) (23.3-26.7) (20.0-25.8)  (18-26)
Stylet («m) 16.1+06b 160+04b 158 15.7£0.6b 17.6+05a 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 - - 454 447 +1.9 46.3+0.9 (47-50) -
(44.8-456)  (41.2-46.9)  (44.4-47.5)
ODG (um) - - 3.9 3.3+06 33401 - -
(3.7-4.0) (2.0-4.3) (3.1-3.5)
0] - - 24.8 21.1+38 18.9+0.9 17 -
(23.1-27.2)  (13.1-26.9) (17.5-20.2)  (13-18)
EP ( um) 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+05ab 87=x0.6a - -
(7.6-10.1)  (6.2-8.6) (6.3-7.9) (7.5-8.7) (7.9-10.1)
Tail ( xm) 81 +5a 69 +5¢ 65 62 + 5d 79 +5ab - -
(73-90) (62-77) (58-68) (55-69) (72-86) - -
ABW (um) 16t1la 15 t1b 13 14 + 1bc 13t1d
(14-17) (14-16) (13-16) (12-15)
12345 Spe table 2.

Hirschmanniella oryzae fiff #1E 578t B i @ (F
1 > BRak BE MEsR T/ N ~ AT RS IR R i B
HacHE (bursa) BRBEERERI (B —, E) - Hekst
PRI SR R 2 5 o

Hirschmanniella mucornata 255 €
F 2 HalETE & s R LR EM — iR 2
JKFEH H e 7 8 BYE Hirschmanniella mucronata Jifess

FIEC Ty 4 Bk s (RPY 5 KA) - THRERGE T MRS

SRAET 0 bR Hmud HEEEERY C SHZFERIE S 6 BF A
MRBHE 7= o (P=0.01) - WEkERRA S TE RS & 1o
AT (K 5 Xh) °

TE rDNA R ERFFHIIELES | - 5 (EREIEE < [R5
HIEE % 962 bp » E—EUHFF (962 bp) FyMEIE
[E]f5 99.9-100 % - FafTdt Hmud BEFT— Be:e1r fH
[B]FEE i F% 100 % o

Hirschmanniella mucronata §J9} EHREHIFE %12 H.
oryzae At A » HE KHSEKI27-40 pm - REFILIE
PRSI EEE T R (V, 49.9-52.5 %) ([El=, A) - BiEIRE



Lk,

Bl = ~ Hirschmanniella mucronata & YCE2RARHZRE ¢

A, sfdei L IFTZRE (V, B2FY) 5 B, SRS (mb, il
BiEEK s ODG, HiliE BB 11IE) ; C, e
i (a, ALF9) s D, ME&EEAS (BS, X% 5 S, &
H) 5 e FEBIRGRES © A = 507K 5 B = 106k s C I
D = 20k -

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 barsin A =50 xm; B =10 xm;
C&D =20 #m.

EEHEA AR ah o FE AR S 203

EPY ~ Hirschmanniella mucronata & .~ SEM 85 2
f8 A, MBS (LA, BIEIR) ;s B, Bimdl 7o
(VP, IERIZEEY) - ELBIRRIE - A 1B = 5(0K -

Fig. 4. SEM photomicrographs of Hirschmanniella
mucronata female: A, Lip region (LA, lip annules); B, Tail
region (VP, ventra projection). Scalebarsin A&B =5 um.
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Table 4. Morphometrics of the Hirschmanniella mucronata female populations isolated from Taiwan and its comparison

28 15 48

% 3 1

2006

with populations recorded in India, Hongkong, Philippines and Thailand

FEHE

R bl CRCER AT

Locality (code)

Character* Puyan Lunbei Jutang Tianjung Shijou Beidou
(Hmul) (Hmu2) (Hmu3) (Hmu4) (Hmubs) (Hmue)
n 21 12 23 12 12 12
L (mm) 2.02 +0.2°d" 212+0.2bcd 2.05+0.1cd 217+02abc 229 +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 646+t7.0abc 656*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 235+1.4b 235+ 1.7bc 22.0+1.3c 241+ 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+05(n=5) 7.1+1.1(n=6) 6.210.4(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 253+ 3.6a 228 £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
(3.3-4.9) (3.4-4.3) (3.2-4.9) (2.5-4.3) (3.6-5.0) (3.5-4.8)
Y 51.0 £2.4bc 52.0 £2.2ab 525+ 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 245+ 0.6a 247+ 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) - 3.3,33 - 3.2+0.4a 3.4 +0.4a 3.3+0.4a
(2.5-4.0) (2.8-4.0) (2.7-3.9)
0] - 132,134 - 13.1+1.5a 135 +1.6a 13.0+1.4a
(10.7-15.4) (11.1-15.8) (10.9-15.9)
EP ( um) 121 +13b 126 £ 12ab 132 +1l1a 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 £1l1a 99 + 9ab
(77-108) (85-110) (75-101) (60-103) (82-119) (90-118)
ABW ( #m) 24 +2a 24t 1a 23 t1a 24 t1a 24t 2a 24t 2a
(22-28) (22-26) (22-26) (22-25) (23-27) (20-26)
TR (4T iR R B B0 ATt 52 BRI ) 848 - f80FIm BN T o (A R B 4 R BT RIiE

FREIRIE R T 2{ER) 329 «m (280-386 «m)
o YRt IR H 182 1% - BEREERNR & ?bi%ﬁ%ﬁfﬁlzg
#m (98-153 um) ° FEL2AEN (hemispherical) »

FE7FE{#E#) 3.9 «m (3.0-6.7 «m) > Eﬁié’%ﬁ%ﬁﬁﬁfﬁﬂﬁfm
i - BE EE AR - B 4-6 {EER (E=,

B; [EIPU, A) ;5 [I&HEERE » HAEE P 1{EH) 5.8 «m
(4.0-6.8 xm) ; A EIRBE AN B B58 I8 F5EK E

i HPIIERRER) 3.4 1m (25-4.0 um) 5 HRESAERR
EINETE B AEERIRRE - HASE o6 14.8 1m
(12.3-16.3 um) (E=, B) - BRI » AIEEIA - 24

#1 9.0 um (n=9; 7.1-11.3 xm) » {HIFFREIGRFE LT iE HEL
I HAEE » (BT 58T SRm AL i Al SR - B4
WA > HoRImIE I A ZEEE (VP, ventral projection) ([
=, C #1 D s @MY, B) s MIENRFLIER I - H8 TR
HER928.1 pm (14.7-41.7 pm) > FEHIEHAE B A BRI ©

Hirschmanniella mucronata fift &7t Bt Rt T % &
1FAE - B BE AN it s/ ~ A8 TR s A [R] s 2 18
B EEEREEZEERE W/ (B=, D) » HegsMElk:
TEURLIME R A SR 72
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K ~ 5 #HblE Hirschmanniella mucronata $ffgs, < JF2 EEHI AL K HLEATE FIRE ~ 773 ~ 3F V2 R SR I RO RRRT
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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* Cihtong Dounan India* Hongkong?® Philippines* Thailand*
(Hmu?) (HmuB) (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 233 =15bc - - - -
(20.4-27.1) (20.9-25.3)

b 71,75 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 224 +23b 18.7 21.9 22.9 235
(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 44 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)

\Y 49.9 +=1.9c 519 +12abc 51 514 52 51
(47.3-53.2) (50.5-54.1) (49-53) (48.8-54.0) (49-55) (49-56)

Stylet (' m) 245 £ 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 487 £ 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 + 04a - - - -
(2.7-4.0) (2.7-4.0)

o 139 +1.9a 138 + 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 ( zm) 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 (1) 96 + 8abc 98 -+ 15abc
(83-107) (83-128) - - - -

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

%3 See table 2.

® Xie, H., and Feng, Z. X. 2000%”

E Hory5 ~ Hory7 (lif#2) ~ Hory10 (fff3) BeHmud 55 7 BERY

AT - BIEHE TR S RBHR E AV E L
HB KGRI & (EPT & A S FE A (intraspecific) 2ifd
[t (interspecific) #5214 EEGEIRYAS [ 5E - ALY
FEDEA P 1 53 AT i AT SIS0 5 B G AL G o078910 o
AR 2 A » BfESR Horyl (f&2) ~ Hory3 ~ Hory4 -

Fi G TG I B ZPE e BRI ELAth 22 SECHRIS] A i &
FEFNETE - (AR HEkH.277 2 S fth 24 e 57
K LI HA 6 BEiad (Horyd KiEFF) A IDNA K
ERIFIAF 9| FIEA R PSR A [RI R 5% 98.8 % LI L -

R BB AT FERY 11 {EREEARE () K 8 (E{EHEE
(ZRPY) R R 25 R[] —RRRS St as - 7 by B 25
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KA~ Gt Hirschmanniella mucronata i, JE2 &I & (i R H B AL FIEE RIS bla CRCER < Lhig

Table 5. Morphometrics of the Hirschmanniella mucronata male popul ations isolated from Taiwan and its comparison with

populations recorded in India and Philippines

Locality (code)

Character* Puyan Lunbei Jutang Shijou India* Philippines*
(Hmul) (Hmu2) (Hmu3) (Hmubs) (topotypes)
n 11 8 10 12 5 5
L (mm) 173 £0.1%° 203 £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 709 £+ 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 231 +12a - -
(18.0-22.3) (20.2-24.9) (18.0-24.5) (21.4-24.9)
b - 6.4 (n=4) - 6.4 +08(n=5) 5.0 -
(5.7-7.3) (5.5-7.5) (4.7-5.4)
c 205 =15ab 231 =3.1a 20.1 £+ 2.1b 23.1 £2.5a 194 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 42 = 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(zm) 316 +2la 314+1la 320+20a 306 +23a 33 33
(28.3-34.2) (30.0-33.3) (28.7-34.2) (25.0-32.5) (29-35) (30-36)
Stylet (xm) 238 +1la 241+09 241+1la 236 +10a 26 25
(22.0-25.0) (23.3-25.3) (21.7-25.0) (21.3-25.3) (25-27) (24-27)
m - - - 472 £1.3 51 50
(45.1-50.0) (50-52) (48-51)
ODG (um) - 33,37 - 34 +03 - -
(3.1-3.9)
@) - 13.2,15.9 - 143 +£1.1 15 11
(12.9-17.0) (11-19) (9-14)
EP ( um) 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 ( um) 20 £ lab 21 = 1a 21 +1a 19+ 2b - -
(18-21) (19-22) (20-22) (17-22)
1234 See table 2.

53 T R 5 i ) g A 72 2 {7 ek g 17 A P g P i [
A o 7 H. oryzae 1 H. mucronata 9 &1 Ferh R
73755 1001 bp #1962 bp » HAH[SIAH[E] & HIl{E 84.6
% o

TEARTRSE S - &S ST ot e 11 {8
Hirschmanniella oryzae {3 BEiftas - HIZREH| HEEL
TEEN/E (Indonesia) HHIFRAE A (topotypes) BF » LUK
I (India) BERNSeA At Al E BS5 HI(E L i e
T (D) - HEhFERER - fEfg R (L) Am - 11

(EEREE M (1.27 -1.58 mm) S+EEE FIFERE
FIREEE (1.44 mm, 1.30 mm) » ZEHHIE{iE & IS
—{IE g BERS A BARAAYEE R - T R AVZE BIER &
8 i L 1 (1] R P e R K > LR ) i
1.08-1.85 mm > Ji H FFR{EHA BALL bk 3 (L SRR
K o {ECHE T - (MBI TII(HE (4.7-6.4) HESRBLEE
FIEDEEBE (4.6, 4.5) =K » (H 2 HMIS{EE B &5
B FLACRE o TEStylet T [ o SR EREIE A ER]
LS B8 E T2 A A AN B A R TEN RN 1



Ul BRI 1 (S RESGER] 20 om > A8 HIEGE
B R A S o (EMFIOIE S H » HhERBEImMIET 17
i (43.8-45.8) LLFIJEFIFNE —LLBCHT (48, 48) /]y » {H
OXENIEEA (18.6-24.3 Fl1 17, 16) » A IHI S &[5
Aoy A o

5 il H. oryzae [#aaffaAhY 81 —(EELBREAyLL $1.2
T(ED) » HEFEEAE m MO HEhm » HLEHER
FIRTESME SR [RIFURS S —H% o 1E Spicule JHJ5TH] » el
(HEERBERY WIS A £ 20.0-26.7 um > K1 {ELL e
BRI ES - (BENER P A E S RER A
18 um » (R HEREEAY N RRAE © TF Stylet JHF 1] » 5498
HEA PO #SE S 14.7-18.0 um > FIl —E Hobs BEER
BRI ES - (B2 AL ik oA 55 (g &
FE3EE( 20 pm - B HEEEERY _FIR(E -

B P/ EEry 8 B H. mucronata itz
s - B E B RE I EROED B M A A B » DU
T FERE R REE I 4 (H LB EI TS (F
o) o EPR EE AR 1F L O o EUEERY |
(2.02-2.29 mm) FLENEERIGEREE R (1.89 mm, 2.00
mm) £ oK 0 T AR ZRE A bbb BERY P (E (2.06
mm, 2.17 mm) QAR > BERAHIE EA#EE - (it
HEROFLB B[R 2 BT 7> 48 - 75 a JH b (HEAHEERY
7F15{# (60.6-70.3) HARHLLILELETE Bk - o HEFEH
EEEA B BEEVEERT - (B 4 {ELL SeiEry I (E
B B S ER R BN - 72 b’ ST m o fit
FBEFOEN BRI R 22 ok (B.7-7.1 f14.9) - H
B MR AHL EE (4.6-5.2) AE BIEAEL BT T IR
{# (5.5-8.8) o EPFIEREREAYFEE (8.2) FrificHiEA FH
/o (B EHEFEER] Hmuld ~ Hmud Bz Hmu5 2 3
HEA oy EABER » TARAE S B — (L iy 7R
PN BRI R BN o 1F ¢ fI ¢ HH B HEREE S
AISCENEEREAEL IRl K (22.0-25.3 f118.7) K
N (3.7-4.2 F1 4.4) » (B HEREHE NG 7> =8 -
TEStylet JH & o L5 BEAY 2 {8 2 SR EL B B A5/ s
(24.4-25.2 ym F] 26-27.7 pm) - {H72 HEEETE 5
BEEIBAAEBIEN - 7€ m F1 O JH/5TH » 43U m
TEHPIEETEL 4 {8 ELEscRT B/ |y (46.9-48.7 Fl1 50-52.2) >
M O JH b » 2BHEA R R (R A ED Ry 15
{6 (13.0-13.9 Fl1 14) - {H L H gk FLBLRE 5K (12.3, 11,
9) » FrEL IAMNIE EAHEE - RUEAREAILL R
HAHEBE -

H. mucronata If&8RUEERE (1) » 4 {EHEHEEFDED
A A REFIFE R E B S (HLL AR R (L) B
B R K # B EER o frsH T - SR
HARALL (B LERERS K (60.2-70.9 #1154, 57) » {HHA{E
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Fig. 5. Distribution of two rice root nematodes species in
Taiwan.

Hmu5 ¥ A& [E B FI L B FE TR S - 7 b I’
k> Hmu2 FTHmMuS (BRI EASE LLED R
(I EEHERARELLES K (6.4, 6.4 F115.0) » i [l /R it
EHA& AL ¢ HITH > HERBEOY FE R EE B
Ko ABRIGEARE R HE W - B Ho B D2
HEFOLLBER A A &8 o A ¢ 77 | - BT
EFIENEREAHT (4.2-4.6 1 4.5) > {HEIEHREERT (3.8)
BR o AR R BERD b BYRIY SR (8B &5 HEBIETE -

% Spicule 1 Stylet ¥ & » 2GR RE FHEES
BB )N (30.6-32.9 «m FI133 m :23.6-24.1 um
f125-26 1m) » {H 2 HE EEH B A EE - /£ m {E
o Hmus BER7RES B EL BCRE /] (47.2 FI1 50-51) »

{E g [EEA A - 2% O HHJ5 | > Hmub B Fi5(E
FEENEERER ] (14.3 FII 15) - {HLELFFHRERE (1) BA
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{H2 K g B3R RN A HEE -

A8 R e 25 {3 B0 B P 12 R T i i R L o S 3 B Y
rDNA F ERFSIRHIE RER A & EL ST - hE ittt
AR AE TR AR sk T RE AR SR (Bl 1S eI RUREAD
{4 E] b AR s AR A Be 57y BRIA B AL SRR T
SR SRR o B ol (BB 7 R 2 AN A2
FER7E5R > T AN it 8 1Y 72 52 223 SR IR I A [Rkh B
BUR B ISR > MR AB R ERE il 2 77E %
RERR B » HE— SRR y7 BB ] R R
B2 LU LU -

H. oryzae /&2 EKiA M E EHmrY FEH » #RAX ™ 5
Ab ~ BEEE ~ BT~ SR - B~ B~ B - EBR -
SHEE i~ R~ B > B~ fEE ARSI 15
WRIER 22058 IR B B4R it > R I0 AT 984S SN R S 1
A |5 R o3 R IR A A A S AT o e B B A A A ([
1) o HpgRsERR R —P R AL o IR EMR R
PR AIRTAR ~ B0 RRRY SR ~ 102 ~ B IR AGERAY
SASFI ETEEE M - 22 H. mucronata 5> {ff S5 - #
22 H Ai{EAE Fhth S s LERF AR R 8 (41 sE3E
WEELAE f e (R—, BEf) > e EIERIAEKIBR
BN R AR R o H oS SRR KR - IR
PRI LR B d i A RRANIE R — 20 5T -

PRI 9 SRR (T At (5 Al ik 55— G 2R ek
H. gracilis » 8%#08 FH{ERUR H 70 % 8L H. oryzae K
BUHE] » RHR HE EER R » IRTTATTFSE pra A ny
St EFE A 57 AR ECBEE H. oryzae WIR% T - B
SRR DNEERES AT A o SRR H. gracilis #Y
FEEREHEE (+ n=50, L=2.01-2.24 mm, a=51-53,
c=17-22, V=54-56, stylet length = 0.024-0.026 mm; &
n=50, L=1.87-2.14 mm, a=50.6-66.8, c=16-17.5,
Spicule=0.026-0.028 mm , Stylet length=0.024-0.026 mm)
S ol ARG ) 2 RE ] = {EEE B Y (5% topotypes,
L=1.81 mm (1.48-1.92); a=59 (53-64); ¢ =18(16-19):
V=51 (48-53); stylet=23 um (21-24); 4 & topotypes,
L=1.77 (1.62-1.82); a=60 (57-64); c=18 (17-20); stylet=22
pm (21-23); spicule=36 um (30-38) ) Fy7ER B K - I
ATRFER H. mucronata B AHVT » {BR ESCHHHRIR
REY LT RO IS TR Sb4E BB diHA HEH SR 1Y
B B E AT Im A o T — A E EIRRERT R0 H.
gracilis?”# » {HFl H. mucronata FVE T 5 PIEIF E#
IRAREAY o

Ei
AW TR TR L= 2 B & B YL ete 2= &1
EEEL . B G REEEY) S5 ik TR

FEA M A az S Te iz v 7 Bl B 2 FHRH R %3
FIE e 8 5 AP R fHRA SR ARa T i1 98 = 2 iR AL B B
W e B i BHBARGET T - FREGEHL o
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ABSTRACT

Chen, D. Y.}, Ni, H. F? Yen, J. H.?, Chen, R. S, and Tsay, T. T.>® . 2006. Distribution of rice root
nematode Hirschmanniella oryzae and a new recorded H. mucronata (Nematoda: Pratylenchidae) in
Taiwan. Plant Pathol. Bull. 15: 197-210 (* Plant Pathology Division, Taiwan Agricultural Research
Institute, Wufeng, Taichung, Taiwan; ? Department of Plant Protection, Chiayi Agricultural
Experiment Station, TARI, Taiwan; * Agricultural Extension Center, National Chung Hsing
University, Taichung, Taiwan; * Graduate Institute of Biotechnology, National Chiayi University,
Chiayi, Taiwan; ° Department of Plant Pathology, NCHU, Taichung, Taiwan; ® 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



