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RRBr & ARER aAEdE’ B REREY

1 &R TR B A BT

2 s (TEPRER B ORI R

3 HrhT BN A SRR R HE R R 0

4 G BN AR BRI R AR R

5 WH&EE « BAEE titsay@nchu.edu.tw » {HIE: +886-4-22876712
B HE - hIERBI 9345 A 13 H

W =
Rtk =5 ~ {REDS ~ BEEIE ~ PRk ~ ZXHEL 2004, &yt [E @5 s Xiphinema insigne 2385, KR
e 13: 127-142.

H 1998 £ 2002 E 1t » {EGEHBIRIRE B ~ HUAE ~ B~ EERSEE R ZARKE 1A - DIt R
FEPTECIR S F A LR T 73 BfEEY 10 B (populations) Xiphinema insigne o {{KIR A @kA 4 (EIRT R B
MR R E TR RE Mt 2 RIEE BB EW) & - A HH 2 DTS PR SV R A E A WIRA R
HIIETE » RERSE EARAS R L AT REA A LI R MR a A - ARIRMESRRIREFINIE ~ 218 R RER
YR LS —Ta MR - 38 10 FEmfRas &R nl 5 73 AN E] # —{EREEE (group) ° TMIHI rDNA HJITS-1 Al
ITS-2 B A VT2 5% 2 LEfse 3 AT el 53 i) — I8 F#4E (Xins 1, 2411 Xins7, 8) FlIRi —XH 7% BT RGN & (i
Pt o R Bt R IE— B o LS 10 (ERE] 225 — 05— dnBALD Rdicr i) FEREHI B AR R 2 A - IR BEER
MREF5IE 10 FFaliRad i £ R - (BARASE RAGHSR - TH rDNA FPHIRIfEA S BIERERS 0 - 3.02
% ° X. insigne [{EEHA R ERTEAR K REM & (825 AT EL P B AE Mk 83 AH[R] - It LR AN RE B REOK - &4
HER ImA T RBIZSEE R H £35S - 8 {1 o Gl 2 #5E BRI AR I SRS HA R X. insigne MESRAITZREN &

EE P LR AR » Hor = SR RS A 2 IR TR

BRBEE

B

gl iR dm Xiphinema insigne Loss, 1949 PR A HE (Type
locality) {37 FREL <) W LK (Sri - Lanka, # 445 $50,
Ceylon) #J Kurunegala il » H =M (Type habitat)
=03 7% 5 (soursop, Anona muricala L.) ~ ] a7
(coconut, Cocos nucifera L.) JZ 55 (grasses, S2AH) 5 =
FEREPIATARE® © X, indicum Siddigi, 1959 FI1 X. insigne 1
ZRE AT o AR MRS FI SR Aligarh )7 » 15
R EHE Y Grewia asiatica L. WIRREE » TmSiddigi £
Lo — ) F R RAT AT Y 2 2 (total stylet) KL
5 R (158 - 167 FI1146 - 159 mm) FIEEMR[ T (caudal pores) f
BE (3 ¥ 7 ) o F87% Tarjan fll Luc —X*V)% Siddigi [
Frb ity 4 8 X, indicum MEE2RIBAEA (paratypes) Fl1Loss
IRFEAR) 4 {IE X. insigne Hitmk S REEZUEAS (syntypes) 31T
P %38 31 - X, indicum W2 (18 REH[EFS 155 - 164

sl ~ BEE ~ REPEIEDNA ~ PNiEERIE 21

mm > HFI{EE 160 «m : FHEHD » X, insigne RIS 51 5
137-161 pm F1150 yem » pb—F5RER » —H 28R
5 d ] BHRE ER B - T H e R A IAREE R - {H72 Tarjan
FlLuc —IKH X. insigne B AEA HR R S E 12 AR
A (lectotype) [Loos [CAE X. insigne HA @2 il A [ &
TR A R H 2R (holotype)©! ) » HA IEHR

FER5161 wm o M —REMERIX. indicum BB E
3E o FOMBFI R X, indicum f9RES (tail) (IR S5
BESREL X insigne /)N (80 ¥197 nm) » {HJE C' EAHE HET (
3.9 ¥14.4) 5 2 Loos [NEWIATHRY 7 MR TE45RE
WA T FORE B o R b R A R 1T B R A R
A o g7 e LA b =1 B AR bl RS ANE] - DR
AT —FEAR S TRE S RANRIFF £ ~ BREE R IR S A2 4R
JfEss FAER4 » Tarjan Fll Luc — K EILIG X, indicum
FRIE e X. insigne W[FEIFETL 4 (synonym) » T b5 SERE
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#%th=ZF| Cohn FISher — K"V K Loof l|Maas — [K*¥HYEZ
ﬁ °

Cohn K"V &ese 822 1ELL (131 (Israel) FrfRSEHI (9 X.
insigne [fESRIZE A » 1% Saigusa Fll Yamamoto —FK“V1EH
AAhECERET 2 M da s — St SN T RGN B A > {H 7238 Lk
H H Arfas R AE S AR i8R & FEE © Southey K
@l IR 2 [F)_ESA Tarjan Il Luc —FRAJER » (HEMthE8H
A X. insigne MIERE =52 7rp — Y » B3 "indium type"
Il "long-tail type" » THAXZHE RIS BRI Siddiqi FFr
HE i 4 X, indicum 1) 16 EHERMEAS » DURRAE H A pir 75t
19 3 LR AEA - L TR g RER i E R R B R K
& HPFIGE 555 82 fil 130 xm - 5 4 Bajaj fll
Jairajpuri — YW TEFNSE MBS E Y 23 BE X, insigne » =
FUKITHREME RS 1 (functional odontostyle) A1 R Rt a]
S ) i HL s B £ 2 ISR (group) » Horbr 18 {4 B kE
#% "indicum-form" » HIhREVERIEIHEL K - (B2 R ERHET -
MHER 5 FEPERAALRS "insigne-form" » HE% —IEFFEAIRATL
FERC o bt 2 {[EF 62 e SR EIMERRA 4 {[EHn A LD & HIET 2
TEREFHH L GRTAFE - (B2 i E R A BE s - H
JEE (lip region) FITEZAR ~ THREVERS SR SRR AR H
BLEBAE T - MRENG 2 BEEM IR R RE - Kt
Bajaj [l Jairajpuri R {RI2E X. insigne j&—(HEHE K

RE B R R AR &R FEAEY o [RARHE > Luc I Southey [
OO ER 3 RIS AT JE1F /DB X, insigne BERAEA (type
specimens) » 1 HH A BRANBL K RO fEss B » S5 ABTE L
— & (population complex) & HAE 733 iy #4372 #THY 2
PR MEREE EE T S E X. insigne Loss sensu stricto FXJ&A ]
17 o Rl PR AR b —RIRE AU iRE R e B R =0
Hh (type locality) ¥RECHTHIRRERRAS » W22 Z[FUEBHEA »
OB T6ENS X. insigne W SRS EHTHILILE -

STAEAR o AE T A AR AR T T FIEEE LR R
FEFANFSE | - £%hETE DNA (ribosomal DNA, rDNA) #4737
A (1819323339 povers FEAEG) [ Vpain FCEI69)
FETAT RGNS 18S F128S 2 3' IS UmfR~F 41 bz A T
517 #1 (universal primers) » $ ¥+ 2 BUAHE Y250 5 fad 5
(genus) 5 n]HIME HA & 528 ITS-1 ~ITS-2 £15.8S HE[K »
PURSY 18S Fl128S HEKAY rDNA Fr B » i H K/ MK AN[A]
fkamzE N A ANE - B2 BB A FfE 2 REREUH(E]
2 5 iR & #8 & (Pratylenchus spp.) Fl &AL #E &
(Tylenchorhynchus spp.) % _{E@M Al 23 K/ NA—H91F
T o TE1 B&4R 8% (Heterodera spp., Globodera spp.) JilH
SIMTELEER 5 tDNA (ITS-1, ITS-2) &% {5 AH LI B
PCR-RFLP HY[E[3E 7= ST » v LA 73 A~ 5] A RE i AH R
{ELN ] A5 S BIERF (isolates) [ 7 B REE 104240
FEE BT B —{[E R E2EE A (intra-individual) .2 rDNA J#1]
255 £ REAL (heterogenicity) (BT o (KT AAHIFEHY
B AT 3 - HRIMR AR 800 ~ R e ~ IRgm

a7 ~ LR~ R AT - KoRETY - B R
@ R il 22040 SIS e R SRR (A TDNA Bk
AR (gene marker) FYMELLIE ) - AWFZEM £
SEH B TERSAEAT B I 5 BIARES X, insigne WIMERS ~ [HESS
Je H 25t shamp e BT RER E Bkt - AL DNA FrEg
Fe ol 72 B B LLSI AT » SR AR B 3L AR S L AN [R] M [ Bk
& EAEY)R BB T T RERYAN AR A TERERTEL rDNA FP51lHY
S FRERLE

FrELEL G 1k

TEAHFEHBHGS Xiphinema insigne Z (SEEXEERY 77 )T
5 o MEER ~ R R S BRI ERA T2 REE BT U7k ~ 28 BRRD
JRAI » DU ff 5248 5 DNA L ~ rDNA Fy B ZHaiE
tDNA P ZEMMIER ~ 2% hEZ —201% 7 51 (consensus
sequence) ¥15A9 /72 ~ FEFI.Z ITS-1 FITTS-2 [ fH]Z #Efd
FeHpe BSR4y 5 2 SRR e BRI 5 BRI G 5
ZAREAHE o EH R MR 2 RS B il 22 B 2 L
SAS #EE T HTHkEE GLM F2F5 (1999, V8.2) 1 T8 7 /74T ©

TS

Xiphinema insigne It #1765 &8 &

TEEE AR BRI - DUR e o # LSRR SRR
JEESPHRSE (MR > S RIAEZRE ~ AT ~ #UE ~ B SR
RERIGHAE FAY 5L S 5 FEF A AR b -
BESRTE H 10 BERYX. insigne (F—) © X. insigne MRk Z %
YHTZ M & fif (morphometrics) FTH: 3= S REFH ) hIl4l 2
ZFE — PR o AF &R RS (L) J7H > SRR R B
TEAHAEANK » Hor i AR B/ IMiE 43 710 5% 2.13 mm (Xins3) I
2.41 mm (Xins6) - [ FL.— &Y #iE EH AU 8EE A 15
a~bfllc{E/7TH » 10 BERFMESHEE L - HEELD
BEREHY ¢ (ERERAHETE K (Xins4, 7, 8, 9) 5 £ ¢ fH 71 »
Xins8 W7 IfiEk /N (4.75) » (B HAGE EFTE e A &=
8 > [N - Xins4, 7, 8, 9 54 BFNGE /D BUERE - H o E
FHETHARER [N 5 FEREFINIE (V %) J5TH > Xinsl - 7 % 7 B
B 57 EEZR M /2 30.0 - 32.0 % » e EIEH] /2 26.4 -
34.6 % » fHEMHE » Xins8 - 10 55 3 FEAY BP0 EMMILER
B HZRE AR 34.2 - 34.7 % » T H: #EME T iR
32.0-40.1 % ; TE2 81 /5MH » Xinsl, 5, 9 5 3 FEAYEEHA
RALLHCER 7 BERRD - HARME S 149.7-151.5 pm » HH
A e A AEARAR M 158.3 m » 1 HE B R FEZRES (R
A2 157.4-163.0 xm ; FHEMME » Xinsl, 5, 9% 3 FEYTHAE
PEEgEtth i e 7 B A » HAE A2 88.6-90.3 ym »
MH EHER /12 95.3-102.0 xm : {FEEHE KEB75MH » 10
FEEAHZE e » R EEN 2 60.1-64.0 1 m 5 7RSS



K~ RWSENEEA Xiphinema insigne TSR ~ BF FAEA) B H 2 il

I SRR EXiphinema insigne 2 3 521k

Table 1. The list of geographical populations of Xiphinema insigne investigated in this study
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Population Host Locality

(Code)

Xins1 Litchi (Litchi chinensis Sonn.) Tsautuen Jen, Nantou County

Xins2 Litchi (Litchi chinensis Sonn.) Taichung City (1)

Xins3 Litchi (Litchi chinensis Sonn.) Taichung City (2)

Xins4 Bamboo (Bambusa sp.) Taichung City

Xins5 Bamboo (Bambusa sp.) Shinhua Jen, Tainan County

Xins6 Loquat (Eriobotrya japonica Lindl.) Shinshe Shiang, Taichung County

Xins7 Loquat (Eriobotrya japonica Lindl.) Guoshing Shiang, Nantou County

Xins8 Loquat (Eriobotrya japonica Lindl.) Luye Shiang, Taitung County

Xins9 Bermuda-grass (Cynodon dactylon Pers.) Daya Shiang, Taichung County
(On green of golf course)

Xins10 Pear (Pyrus pyrifolia var. yokoyama) Heping Shiang, Taichung County

JiTH - HE EREELL Xins8 £/ (109.0 xm) » HrE
Xins4, 7, 8, 9% 4 BFAA Bl - (EHEHY 2 SREaEg T » Hifx
FEDRIRAET1, 79, 63 F187 wm 5 fEALFIN BRI HEE
(anal body width) J7TH] » 5 HERTE MHE —2 - X. insigne M
s 1E IR > Haid@mEE 25 dh (B— -~ A) &S

(lip region) 24 EkAY (hemispherical) » H I GEES A RS
BEMTRIMIHE (slight constriction) ([E— ~B) ; BEERIE
HENZ (elongate-conical) » H R FREA ([E— - C, D, E,
F,) e

Xiphinema insigne Z Bl $hivy ¥ REH &

5 T bt 5 P 4 S T2 1 10 1 X insigne BEFERELE
4 {JEAN[F] AR Sh & 0 Horb 4 (R B 25 E T RE NI &L fiE
AR =rPpT o {EER S HER VT o 7% BEHE REE fin B0 5
hin e HAR S R B PSRRI FARENT A - (B2 EH /Y
HEA (Xins2, 5, 6, 9, 10) » H 4 {[EFi{ {2 IR #EE 5
ARG o A% 10 BERHIAIEE — F1268 — fin AL sdE R /Y
FETFR AN K o (U H5E =AU PUBnis - HREA HIH
FERSHARARYANE] 3 1E a, b, ¢ Fllc' {EJ5TH » HAra flIb fEAE
A [F] A AR AH & 2 T ¢ )51 AAE Xins9 /Y
LB L L BR BEHARERR - EHAE ¢ BT » bR T Xins5,
6 55 2 FH2hE EHn Mg hom EELE RS - HER 8 B 28
HARE = Bin EAME DI B8 K88 N 1E T © S39% Xins8, 9 55 2
HERY o' EAITHEREEE 4 (Eln IR A BRI ZER s /e
AR EETT T - R P B S AN DT S IR AR
e o T EL T 2 A SR Ao e (R iy e e A8 e/ o I HCIME o —
FRih > Xinsl, 5, 9 55 3 FEAVSE = FIZE VUEniIRY 2= 1 SR
RELLHEAth 7 Bk - (H AL — FI 28 EniIREH 2R A
K s AEDIRE TERI IR EL V7T - HABTZAIE 2 S AR
HEE - HURE Xinsd, 5, 6, 9 55 4 BEAYEE EIEAE A0 v AR
BLEABIIGR s PRSI RS T » SRR RS ZR A
HIhRetkea s HUARE - R HAA Xinsl, 5, 9 58 3 FEAYEEIY

Hn AL A BORHY 2201 5 A2 B Bt )71 - HAR A
Thge TEE BT HIRT —Hk » (HEAR T Xins10 #Y5S A5
= Hn AR B A ERIETE £ R - SRR L
WEE im s i (& — ~ G, H, L J) » HrprXins8, 9 52
TR 4 (Em IR R FE P EARELL I Ath 8 BESS/ - (H2H
HEEE EAREE  PILFIAIE BT T - 2R ERE
il WHE NI TITSZ M B TR BER T EL 10 BEfR] H97F 22 {E AR

EERL -

Xiphinema insigne Jift #3975 REHE &

H AT{E7E Xins2, 4, 7, 8, 9 5 5 {E7EH T i 2
BT L ERALF 15 & o {2 (3 BAHAE A L A T
HEIT RS BORTTAY Xins8 B > HIfE sV B2 - HME
Lt g F RGN SRS M T ek o i 402 7Y e
TR[E =R o TERRSATR VTR > 6 BEEIIY AZRAK o
{HH A Xins8 WOFFES B » BRI # (£H 1.69 mm
{Ea FlIb {EJ5TAl » 6 FEERLAIHREZESE » (A2 fEc flic' {H |
RIEEARS 52 fTE2 SRR 51 » Xins2, 4, 7, 8 %
4 BEIET 11 SR o HERIRY R B E ST > 1 Xins9
92 B ks - H R AIBARERCHT & F%0 > (52 Xins8 HYH
REER TP EEERA 145.8 1m o 1 H HAPISER 155.7 «
m 5 TED)REMEES ST AN B S HE R AR /7T » Xins2, 4, 7,
8 S 4 PR BIMERINT 22 FASK - 1 Xins9 AYTIEE MRS ET
ZRPEELRT A B o (L RATE S HE R85 T HIFH & 2
3T o [E BRI > Xins8 HOFFES BREHRA ESERE - HIhREVE
EIETAY R FEAL Xins9 AHE —2 : TERRERAVREE /i - Hig
FAETME K » Hrp7E Xins8 AURFES 2 fErh » H R &
240-79 pm o FHMEHIZRE L - & 5 (S R i FEikZE
REFHE PHRE 5 TERTFIO BRI #EE T - Al 4 BF &R B
/N HUEAE Xins8 FYREE Z R A D BUEREAT Xins9 [EH5
R+ FEACHERI R JTTH - 6 BRIy 72 A2 RHARE
{EBhZEEE (supplements) AYEE J7T » EMEREA e K
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Mt TR R ESRA T B ([&] . ~E) » Hrh Xins2 #Y £
& 6 (& ([&— ~ C, D) » 1M Xins9 {9 2 kg3 71
F58 M7 @ ([E=~C, D) » 54} Xins8 iR =E &%
FRr oy BRI 29 £ ikas - HARBIZEERH £755-8 I -

Xiphinema insigne #£B rDNA Fr B¢ 1) LLig

F Xins1 ~Xins2 ~ Xins7 Fl1Xins8 % 4 BEGIFR SR HEHR
#J rDNA FrE% > B Xins2 £5 2087 {2k ¥ (base pair, bp)
gt o Hg 3 B 2088 bp o 1 4 EAFITS-1 ~5.8S FIITS-2
ISR NFI R 2 RS E oy ean Z A h R gl - 18
ITS-1 AR /518 » Xinsl fl1Xins2 552 BEsE » HEW
Lt Xins7 1 Xins8 4381/ 7 10 #1111 {@Ebp » (HZAEITS-2 /7

/

Al > A& 2 BEELI% & 2 BEIMZ 7 10 {@ bp » 24 5.8S %
RIJTTH » 4 FEHEERS 160 bp s 7EF7 FIZEFRERY B o EL )T »

ITS-1 Z[EHES/DFA3.02 » ITS-2 Z[EIEMERS 2.23 » Ti{E 5.8
FLIKJTTE » B Xins7 FlIXins8 52 FERIFS0 91 - HAREL A
2.5 o« L EITS-1 FIIITS-2 HFEHIRY R RE A 2 B L
G FE 0 4 BRET AT ) ) Xins1, 2 Fl1Xins7, 8 52
% MAE18S HERWE o L » 2 FEEEM AR - 5
JETE28S E K Esy eyl ERIE 4 (AL fos 2 A FHIE
(FERARET) - BRH B X, insigne W) 2 {EFFEE 2 TDNA

FrER A5 IR ITS-1 ~ 5.8S F1ITS-2 #9FF ¥l [@ &
Bl O 58 B % #% /* GenBank & B} JE H - H & % e 9%
(Accession number) £% AY553980 (Xins2) flI AY563427 (

& — ~ EiEth 5 Xiphinema insigne 2 WEERF140ES @ A, MERRAR (IR REAIREFINT & ( Xins2 ) 5 B, MESREHELHTIMT 2 IS 1A]
& (Xins2) s C Fl1D (Xins2), E (Xins8) FlIF (Xins9), ME&AIEES s G, H, T f1T (Xins2) 73Rl — ~ — ~ = K PUln L) &
HIREER s EEBIRIRE = 90 8k ©

Fig. 1. Xiphinema insigne (female and juvenile) from Taiwan: A, Female habitus (Xins2); B, Anterior region of female (Xins2);
C and D (Xins2), E (Xins8) and F (Xins9), female tails; G, H, I and J (Xins2), Tails of the first, second, third and fourth stage of

juveniles, respectively. Scale bar = 90 1 m.

[&— ~ HEhE Xiphinema insigne Z WMERRAILNEL © A, MERRER ILIRFIZREFIREFINL & ( Xins2 ) + B, MERRSHESATImIY 2 IEHFI
B (Xins2) 3 C fl1 D (Xins2), E (Xins8) #[1 F (Xins9), ftaaA7 5L s G, H, T fl1J (Xins2) 73 AlEH— ~ = ~ = KIUHHAL) &%
ISR s LEBIR R = 90 K -

Fig. 1. Xiphinema insigne (female and juvenile) from Taiwan: A, Female habitus (Xins2); B, Anterior region of female (Xins2);
C and D (Xins2), E (Xins8) and F (Xins9), female tails; G, H, I and J (Xins2), Tails of the first, second, third and fourth stage of
juveniles, respectively. Scale bar = 90 xm.
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& ~ GiEthlE Xiphinema insigne 2 Jiff&h © A (Xins2, ), B (Xins7), BEERHT s C f1D (Xins2), E (Xinsl), F (Xins7), &

B2 T RE R AZHER 5 FLAi RURFE =90 K o
Fig. 2. Xiphinema insigne male from Taiwan: A, (Xins2, flatted), B (Xins7), Anterior region; C & D (Xins2), E (Xinsl), F

(Xins7), Shape of tail and spicule; Scale bar = 90 x m.

& — ~ S Xiphinema insigne Z {55 (Xins9) : A, FRIEFFZRE 5 B, SHESATNS : C FID, RRESAIZC R ZIERE : HLBHIR
R =90 K -

Fig. 3. Xiphinema insigne male from Taiwan (Xins9): A, Male habitus; B, Anterior region; C and D, Shape of tail and spicule;

Scale bar =90 xm.
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T~ BIEHLIE Xiphinema insigne W< 2 RETH &8 5z B2 R IFEAZE A (Paralectotypes) & LLi&
Table 2. Morphometrics and comparisons of Xiphinema insigne females collected in Taiwan and Sri-Lanka

Locality
Host (Code)
Character' Tsautuen Taichung Taichung Taichung Shinhua
Litchi Litchi Litchi Bamboo Bamboo
(Xins1) (Xins2) (Xins3) (Xins4) (Xins5)
n 25 30 15 34 35
L (mm) 221%  efgh’ 226  defg 2.13 gh 2.39  abed 233 bedef
(2.00-2.41) (2.05-2.51) (1.88-2.26) (2.13-2.67) (2.09-2.54)
a 61.7  bcdef 58.0 efg 59.9  cdefg 62.7  abcdef 65.3 abc
(49.4-73.6) (51.8-64.9) (54.0-64.6) (51.6-75.5) (59.2-71.5)
b 6.48  cdef 6.58 bedef 6.41  cdef 6.78  abcd 6.87 abc
(5.85-7.03) (5.91-7.35) (5.95-6.97) (5.92-7.84) (6.19-8.47)
c 16.4 fg 16.3 fg 17.2  defg 18.5  cdef 19.7  bcde
(13.7-18.7) (13.6-17.6) (14.5-19.1) (15.9-31.3) (17.54-22.0)
c' 6.25 ab 6.33 ab 5.89 ab 6.07 ab 545  bed
(5.36-7.14) (5.59-7.52) (5.09-6.57) (3.38-7.33) (4.50-7.26)
V % 31.2  bed 30.3 cde 30.5 cde 30.1 de 300 de
(28.8-33.2) (26.4-32.9) (28.5-33.4) (27.5-33.1) (26.9-32.9)
Total stylet 150.3 e 1583 «cd 158.8 bed 1574 cd 1515 e
(#m) (143.3-157.5) (146.7-166.7) (153.3-165.8) (146.7-166.7) (143.3-158.3)
Functional 90.2 f 97.2 cde 98.5 bcd 953 de 903 f
odontostyle (85.8-95.8) (85.0-105.0) (94.2-102.5) (87.5-101.7) (80.8-94.1)
(pem)
Odontophore 60.1 de 61.0 cde 60.3 de 62.1 cd 61.2 cde
(nm) (57.5-63.3) (59.2-64.2) (55.0-64.2) (58.3-65.0) (57.5-64.2)
Tail 136.0 abcd 139.0 abc 125.0  defgh 131.0  bedef 119.0 efgh
(pm) (118.0-150.0) (119.0-173.0) (108.0-143.0) (71.0-148.0) (105.0-138.0)
Anal body 22.0 cde 22.0 cde 21.0 de 22.0 de 22.0 cde
width ( «m) (20.00-23.0) (20.0-24.0) (19.0-23.0) (18.0-25.0) (19.0-24.0)
Xins8) ° FITHREVE RS BT RIE P fiE K H #EEEAEW) & - 1 Hid
10 BRI ARERHY 22 18 ~ THEE LR SHATES Xk $Hry REETR
S PR S S i AR DT ke BE AR R - Herp &
" i

R Xiphinema insigne F— 1T BE 73 (MAIHE &
FEEE > {H 72 R H A W8 € i ¥ T isds 2 M s =CiE Ay
B KD » BREARMROT Res B RO - T H A
B i Tt B 5 im ) ek T2 8 ) 2 i S5l B e < 1 Y
O9 s R MR AR RIAR AR LT RE b T HERRE YA B PR i
A ANVE 4 o LLECER A AH BH 88 2 i JE 8 Y T AR &2
(1324300 o 5t 47 Gl mfel REA S B VL WP e - H Pl
St R i) 2K B ] it fkad BERosE e iR A b e & —
FEAR 882 > HPIH 5B B AN E b S EYIRRT 53 B
S iR ERET o LAREHE /7 PR L B2 i S stk A
TS ~ DhReMEeg et s SR EM & - Hraiik
EnEALh & R B SHADDIRE M S ST R TR B W&
HOETECS? o TEARZE » JREPIRTIRER IR S Bt

SRR BT 4 (SR ] [EHR e S E R A
DIRetEea st A S s MER D BUFN A =EBIETE - Hlt
— il REAM S 10 B & RAF AT — TR mllgas - AR
3 HL A T2 RE KB LAY B o e o

TEE TR 7B E 1Y 10 BE X, insigne » H SR
F I B A LBEFINLE (V %) ~ 2O S REEE
J5£ 5 — TR S8 SR A S HARE - T ELAREZ = Al &
AIATHG3E 10 BEml faali 53 75 2 A RIS - Horp fRkBar
LB E 7 FL BRI 5314 2 {BEE S 53 514 Xins1 - 7 I
Xins8 - 10 (30.0-32.0 % F134.2-34.7 %) : R EHIRET
PIE AT 45 B Xins2, 3, 4, 6, 7, 8, 10 I Xinsl, 5, 9 (157.4 -
163.0 «m F11149.7 - 151.5 xm) s (R ERHYE T E{E AT [
6 Xinsl, 2, 3, 4, 6, 7, 10 ] Xins5, 8, 9 (125 - 139 xm (|
109 - 119 pm) » FL—FERER » 3% =T MR E 2 ]
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XK~ BIEMT Xiphinema insigne Wi &2 TTZREM 51l S B H BRIEAEA (Paralectotypes) Z FLHE (#8)
Table 2. Morphometrics and comparisons of Xiphinema insigne females collected in Taiwan and Sri-Lanka (Cont’d)

Locality
Host (Code)
Character Shinshe Guoshing Luye Daya Heping Sri Lanka*
Loquat Loquat Loquat Bermuda-grass Pear (paralectotypes)
(Xins6) (Xins7) (Xins8) (Xins9) (Xins10)
n 29 30 20 47 15 4
L (mm) 241 abc 231 bedef 228 cdefg 233  bedef 2.36 abcde 2.24,2.02
(2.07-2.84) (1.95-2.51) (2.02-2.49) (2.14-2.51) (2.15-2.51) 2.20,2.32
a 60.3 cdefg 63.4 abcde 575 efg 593 efg 60.8  bcdefg 55, -
(52.8-66.2) (56.3-76.1) (51.9-64.3) (49.4-67.8) (53.8-66.0) 50, 66
b 6.74 abcde 6.73 abcde 6.39  def 6.57 bedef 6.38  def -
(5.89-7.82) (5.74-7.61) (5.80-7.32) (5.83-7.77) (5.83-7.17)
c 19.3  bede 17.4  defg 214 a 20.0 bed 18.8  bedef 20,20
(14.3-22.4) (14.4-28.6) (18.0-32.1) (15.7-26.2) (17.5-20.4) 26,21
c' 539 «cod 6.25 ab 475 e 525 «cd 533 cod 48, -
(4.26-7.24) (4.16-7.47) (3.00-5.74) (3.95-6.73) (4.48-5.78) 3.8,5.1
V % 32.0 bc 30.8 cde 345 a 347 a 342 a 30, 29.0
(28.4-34.2) (28.1-34.6) (32.9-36.9) (32.2-37.1) (32.0-40.1) 29.6,32.4
Total stylet 162.9 ab 161.1 abc 163.0 ab 149.7 e 162.3 ab 161, 160
(1m) (150.0-168.3)  (154.2-165.0) (158.3-167.5) (144.2-158.3)  (158.3-169.2) 154,156
Functional 994  bc 98.0  bcde 1020 a 88.6 f 98.3  bed 102, 98
odontostyle (90.0-105.0) (92.5-102.5) (95.9-106.6) (83.3-95.0) (94.1-104.2) 95,94
( yem)
Odontophore 63.5 ab 63.1 abc 61.0 cde 61.1 cde 640 ab 59, 62
(#m) (60.0-68.3) (60.0-69.2) (51.7-63.3) (56.7-65.0) (61.7-67.5) 59, 62
Tail 126.0  defg 134.0 abcde 109.0 i 117.0 efgh 126.0 cdefg 110, 101
(1m) (104.0-152.0)  (79.0-155.0) (63.0-132.0) (87.0-148.0) (112.0-139.0) 84, 109
Anal body 23.0 ab 22.0 de 23.0 abc 22.0 bed 240 ab -
width ( zm) (19.0-28.0) (19.0-23.0) (21.0-25.0) (20.0-25.0) (22.0-26.0)

"1 =no. of nematodes; L = body length; a = body length / the maximum body width; b = body length / the distance from lips to the base
of esophageal gland;c = body length / the length of tail; c' = tail length / anal body width; V (%) = the distance of vulva from anterior
end / body length and then multiplied by 100; total stylet = length of functional odontostyle plus odontophore; tail = length of anus
position to the body posterior end; anal body width = body width at the anus position.

2 Measurements in the form: mean (min. - max.), "-" = No data.

* Means in each row with the same letter or letters were not significantly different at 1% level by LSMEANS/TDIFFE.

* Luc, M., and Southey, J. F. 1980 ¢V
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N 0 HCA I R AIE M aR AHE - (B A A Y X
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FH ~ BT Xiphinema insigne 2 TDNA (ITS-1, 5.8S, ITS-2) A/ ]\ H 41| 7 B AE 75 45 b
Table 5. The size of rDNA ITS-1, 5.8S, ITS-2 and the pairwise percentage dissimilarities among the four geographical

populations of Xiphinema insigne isolated form Taiwan

ITS-1 (%) 5.8S (%) ITS-2 (%)
Population
(Code) No.of  Xinsl Xins2  Xins7 No.of Xinsl Xins2 Xins7 No. of Xinsl Xins2  Xins7
bases bases bases
Xinsl 1112 - - - 160 508 - -
Xins2 1111 0.63 - - 160 1.88 508 0.79 -
Xins7 1122 2.66 2.93 - 160 2.5 1.63 - 498 2.23 1.42
Xins8 1122 2.75 3.02 0.09 160 2.5 1.63 0 498 2.23 1.42 0

elongarum WA T - [KIE% 2 SR FERS X. insigne °
539+ » Xins8 AV 2 FHE BT Y 20 (ks - HAhBhZe
RERVEE £ 5 £ 8 I » I LL R B ERRAYE B TARAI
M & — R RS FRHARAR AP EIBRIE o dLL eSS ~ hfess K2 4
fin ] Sh Ry O RGN BB EL S04 A5 2R - FMAERs 3% 10 B
AR s [R] —FER KR e X. insigne » T HTERERTREFE L
J& BESRER X. elongatum 5 RKP o

£ 4 (EPEARERI I IDNA B ol LLES T - SR
(R ITS-1 FIITS-2 WY1 RIEFTE A2 5 ) ELaHARE I
3% 4 BRIy 2 {EREEE (Xins1, 2 F1Xins7, 8) » {H/2 1L —[&
it R Sttt SRR P IE B 70 ELAE s 2 T EHAITR B0y
RIS 3 IHIE RGN E ERT 7 BT H 2 (RS » H TR
B PEAGIE e 22 o 4 {EREMRIITS-1 MIITS-2 fyfeaIlE R
Il 0-3.02 % 2 [R] - Ho A 53 52 6 (& & 28 W] BB X,
elongatum FIFERIFS K (0 - 1.34 %)® » {HZ2H 1 Xins8 1 X.
elongatum WJFE % (2083 bp, GenBank Accession No:
AY524971) ] » Ritia% {1 WA ] B AR AT o) A 22
WERENE NHIFPYIEREE 73 R E] 32.73 §142.66 % » F5%
5.8S FEAHIFS 0.63 % » Mtk —{EFCRERFH S rDNA JrER R
J5 bR AH TR AR SRR ER o H SR 2 TR R e
FERIRS A » IR ERAMRE S St ITS-2 11 3.02 % HI7E A
JERER X. insigne WIFE NS FLETE] -

G IEA 10 T X. insigne FIRZHE RIFRERHT 4 {EERE
FA (paralectotypes) (#7) ME{TH: SIHOGE REET » —%
2 E I fiE U R AR R o EIARERY 251 - Hor
%E 4 (HRAR B EE MR %A Rk - A > o fEth
/)N o B A% KA S AR S A AT A A
rhs Horn X DURT Xins8 3 AHAT o X, indicum (199 SR
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IS ENEE M s A 23 BE X, insigne 43 A indicum-form
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{EREEE - T 2 2272 I E A A 1 R ik - (B2
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PEEEETRIR LRI Xins1, 5, 9 5% 3 BEEEHEL » THERK
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Mg - HFEEE MM - L=2.30(1.79-2.59) sV % =
33 (30 -37) : c'=5.7 (4.7 - 6.3); functional odontostyle =96.1
(91.4 - 101.9) mm ; total stylet=157.4 (150.2 - 163.8) xm ;
tail = 127.8 (99.1 - 145.8) yem o Fif e R Lo e H i
HEETE G 10 BEME] - 1 Zheng FI1 Brown —FK®
TR (Zhejiang) BT (Hangzhou) Ml 7 EfEF] S HHY
X. insigne » HHP{EEB{E (Yulan magnolia) _EFfr4r Y 10
G £ > H EES R BEA R (2.57 1#m) © 5 IMEM [RI#
AR —2 3 B4 #EHESS (unidentified host) » HV % 27
BRI ER [37.9 (34.2-42.1)] > RLEHRER[170
(166.4 - 172.8) yem] » Itk FEHI S {EERIR A BTt = FE K -
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%2 8 T H HREFIGIIE AL MRS (33.5-35.0 %) - 54t
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F| 25 HE A - HAEEE K [2.61 (2.24-2.87) xm] » A2
MR (165 (158 - 171) em] > HERHIE iE A ZERHASE -
£ Luc Fll Southey —[KCVAGHR b » H e 2260 M 1
(population 9 FYE%HH BIKR AT - H I E B B8 72
Xins10 * TMAEFEFR EARYH T _E (Population 6) Firsy Bt ME
a0 HUE HogaE - IHREEE iR (2.68 (2.44 - 3.09) xm] - {H
S EHAZ =AY | (‘bonsai' tree, population 3) AT #$EH /Y 6
LR, - FAREMEEGR [2.74 (2.58 - 2.94) pm] > MH %
CIEFEE R [(171 (167 - 175) pem) © {E§4E » Choi K% 3065
Hopr R 10 S 8 - S IEI BB BRI Al H A
Y 'bonsai' £f o

{E Luc FISouthey — KAy /REER » 1EEE R /52
Bt 8 A (North Carolina, N.C.) fYJ Raleigh [
(population 4) FIH PG EATNIIN (California, Ca.) AU RS
(Fresno) il (population 5) /A MERS » Ho24 JEHI EAE
B b SHAE H ASHIRE ] P 2 B A e R L AH T » TAE FEM
HUEVGED EERE S ERORE B PRI (Mauritius)(population 7) #l1
1EFE SEMBRAL AAGT B3 (Trinidad)®” » H SR kb
It FEA IEE — 72 52 S I RS B R 3 (2.52 (2.30 - 2.65)
mm] FIFERATRE &5 (149 (136 - 171) xm] - fERIFEMIE"" »
H 2 ESTEE SRR 2.78 F12.72mm » TV % £ 39.9
F140.4 > bt YA SAERARERT ERAg 2 FE AR 2R - L
HZ %I o Ll AR FLE P o i 1Y X. insigne
RS L B SR RE R - PRy R E K » Horp DL
W RS R AN 2 IS RS — SH A AR - (B4 LA
Bt Fs L o HAg PRI RE S AR A E =T L TR
A REERE > T — R AT REF 2% Mt [ = A LA A )4
HE BB R A RAR

HRASELE BRI eE RS - K E B REEIE
AE AR KRR LLi e By 2 ZE R » Hrp 3R &Y
HEE Ry BRI ShE, - H 4 (EEREAR & B IR EEAIAI ST R
[RIAH 72 MR » A H s RS RIS R [2.68 (2.44 -
3.09) mm] > I H I REPEES $HATE RS $HAY R A i
& Xins1, 5, 9% 3 Bf o 2 [AE HhE] KRE R i E 95 &
@ 13 (AR R (BUE—Hh) FIRTRIE R E R A
1B » A A BIMER AR A RS ES » Hais A4 B MR
[2.57 (2.35-2.80) mm] » > HIJEEME BIEHATES RS
FEAEN S A et 3 BELOMIE R 7 B - S
3 {1 En B H: SR EIR RS (R S H AT RE ke 81 AU R L
R e o EE A E W) & o

FH AR B0 57 2l i AR g 2 i 5 =X 2 8 17> AT A= 9
(parthenogenesis)®" » H1 X, insigne (I T-IRaltl » [KIES K
FEHATA I FUE A /DBt E A R 5 H a0 o A
BRI BE KR (FRM) » [k - FMES5 0

HAEXins2, 4, 7, 8, 95 5 FEAYH R BERF a2 B2 HE T 15
B hfead - (HRRH AR Xins8 fEIRZE 1Y A M RA0%
RE L FEITRIER TR — 1% RIS DRE
AL HRE R A SR B A - T BAR B R
FEEIE (145.80 - 166.70 1 m) HEAEIHET- 215 HAth 9 friEs
FATRRG B (143.30 - 169.20 1 m) » Tt—FR SR & ian s
JE ZF £ 36 E 7% (host adaptation) AT FF JE K 4% 5
(population genetic structure, PGS)® A& FifiT AL 4 fi{b,
(evolution) JEJEHI G » th—F]REMEISTERR T LIEEGET < 559+
Robbins [ f5 71 5 28 R KBTI BT o8 5
=AY Yulan Magnolia FRES|+Hhth 7yt FI5H 209 L
g (FRPU) - MEZAFHEEMERTELAS S 10 13.1 > (HRE MM ia
A 118 (SRR A HE A 1 (genital tracts) FHHEZ A
% Bl R RE 7 o 2200 T REAY I & {iE R ECE S 5 N
K> A S LURISE BRI 491 5 1 3 Mt s e s R e A
BERCY -

Luc [KECOZRBAERD AT o B ~ 8 F B A0 X,
neodimorphicaudatum Khan, 1982 F1X. tugewai Darekar and
Khan, 1983 %2 @RS X. insigne WIIRIFHE 2 » HETK
Borhl a1 112 SRR EARSEE B R - HAwET
EHIEE T IE £ BORY RIS A 50 em > 1 H H A 88 s
rhfy 12 SEMESR R ACY » LRSI (A A A £540 -
55 pm (MEPIGEERL)  FHi%EIIREN: S0 RE (8
P TI3 116 pem > {HRH R A6 € e b 4 S Mt EI AR
AR PE A [R5 85 - 92 um® o 34f Zheng R
BEBTERBE T 8ERY X. savaryi Lamberti, Troccoli &
Agostinelli, 1997 JI5% X. insigne ([EfHETR 4 » (HEH 15 &
W k| BRAEACH B RS 2.6 (2.4 - 2.7) mm » g5 EFERARHY
RJEF% 66.0 (64.0 - 68.7) nm® o FLL AYBHIRRER - 3% =
e gl s 2% | AT RIT el 2 E b > HHI R iR 2R — X
insigne W ERMEREA K A 5et 3 10 FEEIES A A RERT 2
oo [N RS X, insigne WI[EIFE 24 - S E{ERE
T > T LA R 2 SEME A 3 v LM S 38 e R AN B ~ BRI
PRI R e 2 in N 5h BT REHI S & R s (DNA [Po1| 72
RN LRy AT » AU 5 A B 5 8 Mt 0 L8 E A TR 1
(G5 th S REFZ A RIBR & X. insigne WIEEFEVE o

i
AR FEATT B2 B a1 - MRS
RHEABEAE FIFSE 2 = 55 S oE B A 2 G S BT ER T FE & 198
BARHE T T - FEHEE -
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ABSTRACT

Chen, D. Y.', Ni, H. E2, Yen, J. H.?, Cheng, Y. H?, and Tsay, T. T.*°. 2004. Variability within Xiphinema
insigne populations in Taiwan. Plant Pathol. Bull. 13:127-142. (' 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; 3Agricultural Extension Center, National Chung
Hsing University, Taichung, Taiwan, R.O.C.; * Department of Plant Pathology, National Chung Hsing
University, Taichung, Taiwan, R.O.C.; 3 Corresponding author, E-mail: TTTsay @nchu.edu.tw, Fax: +886-4-
22876712)

Ten geographical populations of Xiphinema insigne were isolated from the rhizosphere of litchi,
loquat, pear, Bermuda-grass and bamboo using modified Baermann funnel method during 1998 to 2002 in
Taiwan. According to the matchable length of replacement odontostyle and functional odontostyle, the
evident gap of replacement odontostyle and total stylet length between the four successive stages of
juvenile and its female, it was assured that examined specimens of each population were not mixed with
other morphological similar Xiphinema species. Although, based on each of the three items of the position
of vulva (V%), the length of total stylet and tail of the morphometrics of females, the 10 populations could
be divided into two groups, respectively, but which were different to each other. Comparing the size and
pairwise percentage dissimilarity of rDNA (ITS-1 and ITS-2), the four tested populations also were
separated into two groups (Xinsl, 2 vs Xins7, 8), but however it didn't coincide with the results conducted
by each of the above three items. Also the morphometrics for the first and second stages of juvenile among
the 10 populations were very similar to each other. After all, judging from the above three viewpoints, we
recognized that these 10 populations with somehow morphological variance were one species — X. insigne,
and which with intraspecific variation of ITS-1 and ITS-2 ranged from O to 3.02 %. The shape of lip region
and the morphometrics of X. insigne males were almost identical with the females, but its tail shape with
more variance, and the numbers of supplements were 5 to 8. Compared to some published reports, the
morphometrics of X. insigne specimens identified in Taiwan had showed two main differences, the length of
female body and total stylet. However, collecting more morphometric data of the juveniles, males and the
sequences of TDNA of X. insigne around the world should be the only feasible method to decide that

whether these differences were intraspecific or interspecific variation.

Key words: internal transcribed spacer (ITS), ribosomal DNA (rDNA), Variability, Xiphinema insigne

of root-knot nematodes Meloidogyne hapla and M.

chitwoodi. Phytopathology 85:1231-1237.



