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Xiphinema elongatum ° #SFHMERRAIE 4 {[EEnEAL)ERATEZREMHI A8 LLEIR RS - bR TEE S8E R By
R — REMERR AT LS — R A PUBn IS s R RAR R VL - SR eRp Il SEEHE —2 - s —
TEAME &3 5 4 (R BniS) & RN AL S S HRAIDORE MRS 1A R E BT - LU B 1 AR
SRS BABARAE AT #55R - 38 10 Braliat Hhal M i 2 b I Re R s AR R AE A - X, elongatum
T sk P9 T2 8 0 R EC M R FH A M S - (B H R BN T RE B B rysg BB T H i) 28t
(supplements) HYEE £ 3-4 {lf - 7F rDNA Jy PSR ELETRS SRER - 3 (ECEREFIREA (Xelo3 BR4H
FURERIAY ITS-1 FIITS-2 B2 B E AR |\ (0~1.34 %) » Kt B RHS S 5| S a1 7k -
TEMBEATE b o & R0 FRERK PR 1 B R e nntla AHE 823 > 17F X, elongatum W2 RE F sl
ST TRNFEYH B F SE YN Sth (s AE R s - HpPRe Ery72 RAIMHEARE - Jesitt — S RIF BB EN
A FRAY R B A [ il mk R B B R EME G Fl AT B ] ) AL Rk T RESR: E Ko
tDNA 73 F IR LLEFE R » 40 TREES X, elongatum W3 SREH 75T HIGEH] ©

BRSEGR © RIRRER ~ BEE - Xiphinema elongatum ~ ribosomal DNA ~ rDNA ~ ITS-1 ~ ITS-2

a8

gl 5% Xiphinema elongatum Schuurmans Stekhoven &
Teunissen, 1938 AfEZAEHE (type locality) F5EH 4 AR I
FIE (Zaire, EFEMIG A RILFIE, Congo) fYJ Rutshuru Hf2
& » HEX 2 F (type host) R @D o HILTE H R
(Hawaii)® ~ #§3E (South Africa)"® K i35 YA 5 Rl
(Surinam)'” FIEFG 19 SihyRAE B AL AR SR FL8k
g o i) an 4 X. elongatum WA —E
ik EIEAEA (holotype) » T H.BRFS H JE2RE #f ity &R
b s [KI Tarjan 1 Luc G ®7 MR{EIHL 12 A E et H
JERERHEL > TH F A& E A (morphometrics) 4T : L
(B8F) =2.089mm 3a=49 5b=6.13¢c=35:¢'=25:V
% = 40 s total stylet (2 [1$t) = 153 «m : functional
odontostyle (ThEElERGEl) = 94 «m ; odontophore (E5ETZE
i) = 59 pm s tail (i) = 59 xm o [E]iEF Tarjan Fl] Luc

TEKIE L — TR E RS W X, pratense Loos, 1949 4 &
A REEIEAS (syntypes) Fl1X. campinense Lordello, 1951 #9 3
{E AR A (topotypes) & » 38 F53% TR #REHE 135 X,
elongatum [19[F|fE5E 4 (synonym) o 534 Cohn F] Sher®
% X. truncatum Thorne, 1939 /& X. elongatum FAy ] e 52
% » {H/ZE Heyns FK'? FHEREHRERE » 1 Luc ] Dalmasso!'”
A -EsRHF5 KNl E Ff (species inquirenda) °

Bk AR X. elongatum £5—HEFUPEMSE 7 (LR AEH
HRAE S EE (variability) 47 » Heyns [ &5 264
FAFERMIERY X. elongatum FIRHUIE S KT A T2 RESE FLAYE
4 > 1fii Luc FlI Southey — FKPO{f EL 2 ERFIZ: 1S RAG A
[ > 5 22 BFAN[E] sk s 0% T mIRR & 0 R AT 58
(group) » HAZE—HF SLALFR AR B PG IR A BRASER B A
FIRYREER » (HRE ISR + 28 —RFEEAIIRER 72K R
FE ~ B AR RO e - HBR AT RE R 2 BRTRT I A
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2SR o« ) Luc il Southey — FKP0 JRfE HiAK B PHENEERE
FREEE PGS (Mauritius) AORRA HIEIRE R nTHARE [55779
Aot —REEE il a0 K LAt 42 ) "on the spot" 73k
(differentiation) WYL o Bl S IS AHT A = ARE -
Xu F%A\CD 55 AR ATEN (Zhangzhou) HiFY
#t & . (cockscomb) Wy AR W& + v B 47 EiE # E B9
X.elongatum » &% Wang FC5 ACOHPE 715 5 A2 3
(Shenzhen) ZP/HI AR (citrus) [ HH3E BLALFEGIRR & 0 1
I Pan FC2E A@? RS AUE5RIEL (Gulangyu Island)
JEF (Xiamen) Jeyg M EAIFA ~ 77 ~ BB 35 4 FEFF
F e 4 B X elongatum > {{MEE 5 HTZRER: #EL
FEAEDUFA AT A 26 B8R - T HL % JE TR R B i 0 L FI3R
BRAIFE A S s A ml R S e R HT -

P8 AT % Hn 1] 4 & 79 5 X 55 81 (replacement
odontostyle) FILIREN: K SHTREE LT AHE W SRR -
AN RIS o EH R 25 ] ARk A o0 B FE R PR A2 &
A2 B BAL) SR ASEET TIIN & > HO RS R mT LU E 18 L2k B A
[R1FF B [ 2 SR a8 E BRAS TR 5 AR A — f
o Horh AR HAb T RERT BRI R ES > Rt AT L
PBRLL T fife % R Ak AN [F B ERE] AE T2 RE_E R REAVAH A 8 5%
(intraspecific variation) F2 - FR{# Robbins FL25 AP fhHk
MG R KERIr 2 sl iR ad A 2 - HahaadUInydni] BE
Je H:A% B Shik T AE B & B BRE A5E fif - T REH
Al (AR HIERE 8 H IR X, elongatum FEH i
BRI ECHEL o 55O ER oA mi R e KRR HCqth R e —
Bk o AT TR 2 AT AUMEAEDE (parthenogenesis) » [
IEH/D R T EEAT - (EEIEN R g IE Y Ak
(Burundi)” g S X. elongatum ESRAEC8%

JFEFIAZ AR DNA (ribosomal DNA, tDNA) {5 45 &
FARY 7> FA5EE (molecular markers) HYEEELEHBA KaEHY
% H¥ (copy numbers) » 1] H. HARMEE [H] (coding region,
188, 5.8S, 28S gene) B RSFIH: 51 (conserved sequences)
WK B o K B mT 8 DA% Gt E A S| F ¥ (universal
primers) » & ¥/ BB — Al B AL AR ERE 1E -
17 & JEHRIEER (noncoding region, internal transcribed
spacer 1 or 2, ITS-1, ITS-2) A PCR #3lg - HH/2 rDNA 731
LL "concerted evolution" FUTEZEEI ALY » [KILHAERE
A (intraspecific) W31 FHLIFE = HcA# RS (interspecific)
P50 o LB ITS-1 B ITS-2 APPSR » 78
LIS e 2 FRIANRE » L— 7B A8 R a2
%q%%éﬂ/\ji?ﬁ(l,4,9,]0,13,]4,]5,]6,21,23,26,28,29) ° ZIKE;}%EIU EE% E E,‘j
TEAIENT BT BIFR 5 X, elongatum WIMERS ~ & &
AR e BT RE EERL o MHHLL (DNA B
AOPHERECEL #4004 » 3R LI TE4 F AR e AN Rt s B 3
R HIER S5 T T RERY RN TEZRERT H rDNA 41| iy FfE
B o WEFELL ITS-1 B ITS-2 S eIy 2= SR EERE T —
PG| F- SR T RENE -

PORHELS G
HEK BT & A

F BTG R B 2 AR B R A 2 SRSt Rl e A T
PREEIRIE A% - MDAk RECHIPT Sl ~Fo7 BiEE 70 BiERR &2
@ o #7100 A5e L EKE 24 /NRERIROKERER » IFRIE
FRT AR i R AR A NI B B I A > e 1 M 5 A 0 85%
(Stemi SV 6, ZEISS, Germany) N &iti A MEalHRE% - LIAT
IRHER E AR R e & ~ TEERAILhERZE 3 % AUMRES
K (37% aqueous solution, SIGMA, USA) &AL ~
TERRAF > DR RGN S E ATE - t—if9t2 i
IR ER TR At AL E YRR 2R — R PRl o

ek X elongatum ZWEdsh ~ Tk k2 H 2% w191 % sk
I B8

1 SRR AT (ERR S AREATR TR A 25 B R - LIBkEHE
PPt R, ~ s s BLA AN 8 B8 R 2 dh a4 o
Fr b2 IR BRSPS MRS T LAPRE i
RS - 3 F S IR B E BB %
( Axiolab, ZEISS, Germany) Ngith » ilfi LAFThi < S22 HEAH
% (MC80) JetriliiR ~ MR KRR 2y » FEW iR
R BB AL © £FER (35mm, ISO 100, Elite
Chrome, Kodak, USA) $EHi{% » G418 oG85 b 5k
%52 (NOVAMAT 150 AFI-M monitor, BRAUN,
Germany) HYEMN b > DUE 8 & Al 28 1B f AU
R~ #85% ~ NTFMZE #85 (anal body width) ~ HS ~ &1
Bt~ EIEHE RGR ~ BB R A (spicule) 52 R
% o AR 52 2 55 > A ELAB RO P 40 B ol B
il o 2 AR Rk A IE s A Sh s HASE AR Sh 820 ol
(9 E B 1 AR Eh L Rk 2 S SR THBELE B 81
FOR B 579 5 RO RH 0 TR I LA 3 » DL b5 R
Bl 8.2 M S3A0 S ENHA Shak 2 IR AR A K 2 D8 10
ELLE o SERAR AL » SRR PRI A T B
R B35 S FH TR RIR S B PR EEARIE] 1A% it 2 -

HRashE R DNA Z hli

AHFFEHLERL Xelol ~ Xelo3 J Xelo8 % 3 il
HETTHEE DNA (ZHHHL o S —RHOEAR a2 22— PPl
GUFHEI RS Kz 5] —VEY) ZAREE - i BES 2K - & — Tt
ZEHRHORHK 50 21 200 iR E 0 A O - M T
T IREZIR LIEZ T & 2K 0) o TR AIA DNA  ZEHUAR {81
[200 mM Tris-HCI, pH8.5, 250mM NaCl, 25 mM EDTA, 10
% w/v sodium dodecyl-sulphate plus 0.5 x g/ul proteinase K
(Roche, Mannheim, Germany) * iMfi FRE > 37°C T » /EH
12-14 /NFf % » FRGRER G 2 » R0 L 12000 x g



B0 10 8 o RO 2 R A DL DNA #i{bEfH
(Wizard™ DNA Clean-Up s Promega Cooperation, Madison,
WI, USA) £ ffi{fb & DNA, 157ci% FgREaEs
FrEefit . resin 900 1 g {RA » MBEZRT (22-24°C) {E
1 8% - DIE SIS EF R & 0RE AER Rtz
spin column A L DNA » #4710 LSS 2ml 5 80 %
isopropanol ¥AH7HE A it spin column HiE LLZ BRANHE
Yoo BRI B G U7k ZBREAEAE spin column HZ
isopropanol » fRFRNIAFHEL 65°C HIZKEH/KKT 25-50 g 2
spin column FRSIfAEZEG MEFE 1 708% > FLL 12000 xg fff
020 o FELUERHITE spin column 75 F/Y DNA JEH
EHRTHIGLEEE OB - RRT{k.Z DNA BRIF1E -20°C
i e

rDNA F B4, Mg

LIVrain [G5% AV ikt —$15] FE1TE5> rDNA
#) PCR Haig » £ E375] 7 S-ITS-1 {iff? 18S K Hy 3'
i » HFEY% 5 TTGATTACGTCCCTGCCCTTT 3' » [iff
51F P28S fiif> 28S HEKW 5 U » HFHE 5
TTTCACTCGCCGTTACTAAGG 3' » [KI [ H: i M g 4>
rDNA 08 528419 1TS-1 F1 ITS-2 —{@[&[ ~ 5.8S H:K K&
B> 18S F128S H:[K o FiftitEfT PCR H¥ME S FER R &Kk
AR 50 w1 > HAp R E —AE51F - %1 «M 5 1.25 {HEAL
Y Tag polymerase (Yeastern Biotech Co. Taipei, Taiwan) ; 1
X Tag DNA polymerase buffer s A~T ~C ~ G PYf#
deoxyribonucleotide (dATP, dTTP dCTP, dGTP) » % 0.1
mM ° PCR 7E H BhiE 53R |5/ 28 (BioRad iCycler,
Hercules, CA, USA) H{f¢ b5 BEES THEMRSOE - 268 —18
BRSRLL 94°C F5f# 4 778 - FILL 94°C 30 £ ~52°C 30 Mk
72°C 2 4yEEELT 30 {ETEER » AR LL 72°C 7 /81T PCR
FEVIN IR 1R IE R » B IR IR 7 7E 4°C R o I E5E
kgL, 1 X TBE buffer (40 mM Tris, 20 mM Boric
acid, and 1 mM EDTA, pH 8.0) £ 1.5 % agarose gel 317
YKy M A LA IR o 3 b 5 DU R A AS S A AR
DNA Z R R{E S E A o

rDNA i v B Z SR PP

18 F3t PCR ZE#LL PCR-M clean up system (Viogene,
Taipei, Taiwan) S THl L » FHEFCE (LAY PCR ) Bl
pGEM-T easy #i#% (Promega, USA) B{ yT&A #k#4
(Yeastern Biotech. Taipei, Taiwan) 178 [ 1% F 48
fili el B HELE AWM IR (Escherichia coli, ECOS101,
Yeastern Biotech. Taipei, Taiwan) o #f5 b 3ftA&fsA s& PR AT
MR E M 100 11 IPTG (5-bromo-4-chloro-3-indoyl-
B -D-galactoside, 100 mM) LUk 20 11 X-gal (isopropylthio-
[3-D -galactosidase, 50 mg/ml) J% & ampicillin (100 1 g/ml)
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19 LB MEAEZFH FtE1TEE GRS - 05 G i s T iR
¥ LR IR 5 | F-#1 (S-ITS-1 Fl1 P28S) #£{T PCR » LUfif
RS B THEARD rDNA FrE% - B8 &3l AT S & FE
rDNA FERAUEEIRZEEHA4: T./2F] (Taipei, Taiwan) JETTEL#
EFFZ TAE »

rDNA Fy Bt e S LB b

S — AR S LI IR R (DNA Fr ERELIR
A& kL » bR Xelo3 W f#F —{E#TU K (transformated
clone) 4} » Hfg Xelol 1 Xelo8 —FEe4fiffy 3 {EfEAILE -
FiGIL 3 {EF%LL Genetics Computer Group (GCG) fT$g
{t SeqWeb 2.1 KxrhiY Pretty program 3172 16411 HEY
(multiple sequences alignment) » T E:ffr e A2 A— 241
(consensus sequence) LA THEETHY 77 ZAMGER 7 HME 1% »
X RS RZ Rl ARl BofS tDNA BRI E R} o M52 X.
elongatum W EAZM: 1DNA R ERFFYI » Hyjb @ E
bt 7 (AR 1 LR R AR A ik s (S 21 5 —
BEFEA - B DA TAGE 7 =0T BIE « 250 3 BEERY
ITS-1 > 5.8S F1 ITS-2 WYFFHI| 72521553 #r )5 TH » [5]ER LARG
e SERREE A 9 53— GAP program SE1T HEFIFILL %1 - T
H AR AR ER 5T M2 gap weight = 50, length weight =
3 o BFAITS-1 ~ ITS-2 F15.8S F4l]d EIrHERIEEE - H )7
I A o T M vt Py 7l 38 7 ) 2 0 sl ema o R COR 83R%
EEY o LIRS FEIER AT #8195 — BestFit program 3
{TE rDNA Jy E&5e #7910 Wi i L8 1 P HE(S 152K ©

w R

@Rk Xiphinema elongatum [ #11 REHE 2

J B H AT AEGE RS R A A S 10 (@it
Bl MR ~ MR ~ 2F > BBk ~ BT RS R R ERES SR
FRYE SOEREEEE FAEY) o HE R E 10 BERY sl ER
X. elongatum (F—) o HMEma o 25 TEZREH] S (e AIE 452
TEREFHESY RIANZE —FE—Frr o TER8RITIH » P HE 56E
B oYEER 3 BERlERE o HIREE S E AREEL Hofth 7 BF
FK o Hod S DR & IR K HERRHY S KERYS (Xelo3) Y
R Rnd bR oM SR R 0 HIREFSMER 2.31
mm > FHi[E £ 2.15~2.50 mm 5 [TI{E LR PR AT
(Xelo8) FlIv5 B i1 FHHIE AT 5% 1 (Xelo10) [ P &2
EtEas » HEREER B AR KMERI 73R KA 2.14 F12.03
mm ° £ a ~b & ¢ WYFEME L > 10 BErff SR 5853 BEH]
AR (B H #EE B A A E S s £ ¢ FIV %
JiT - HAR SEFEEE AHE L - L HEHRE V% 9T
EA 2 39.10~40.42 % Z[f » SBERHZMSE - /521
Bt~ ThREME ST RS STHIE RER )T T - 28 =N EEE MHE
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FK— ~ KIFeEAZ Xiphinema elongatum WI{HE ~ A5 K Ho R 1R 35 FHE)
Table 1. The list of geographical populations of Xiphinema elongatum investigated in this study

Code Locality Host

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

Xelo2 Guoshing Shiang, Nantou County Loquat (Eriobotrya japonica Lindl.)

Xelo3 Daya Shiang, Taichung County Bermuda-grass (Cynodon dactylon Pers.)
(On green of golf course)

Xelo4 Taichung City Bermuda-grass (Cynodon dactylon Pers.)
(On green of golf course)

Xelo5 Wufeng Shiang, Taichung County Bermuda-grass (Cynodon dactylon Pers.)
(On green of golf course)

Xelo6 Shinhua Jen, Tainan County Bamboo (Bambusa sp.)

Xelo7 Taichung City Bamboo (Bambusa sp.)

Xelo8 Tsautuen Jen, Nantou County Sweet orange (Citrus sinensis Osb.)

Xelo9 Dahu Shiang, Miaoli County Plum (Prunus salicina Lindl.)

Xelol0 Taitung City, Taitung County Sugar apple (Annona squamosa L.)

B— - 5EthE 2 X. elongarum (MESRFILNER) © A, MESRERIEIRFZRE ¢ B, 2 SEMESAVSEASHTY : C, D, E A F, S0
(FRWAY) G, H, T fIY 3 RlEssE— ~ = ~ = KRUYEniAshaafvREs « BRI = 90 =2k -

Fig. 1. X. elongatum (female and juvenile) from Taiwan: A, Female habitus; B, Anterior region of two females; C, D, E and F,
Female tails (F is abnormal); G, H, I and J, Tails of the first, second, third and fourth stage of juveniles, respectively. Scale bar =
90 um.
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B RIS Xiphinema elongatum 2 3881k 51

B - Gl X. elongatum 2 kg5 (Xelod) : A, [fisdaf ILIRFIZRE ¢ B, fEsaAvBAAIHR ; C, DATE, HaEARFERE (E 3

Har ) 5 LEBIRIRIE = 90 fz2 K

Fig. 2. X. elongatum (male) from Taiwan (Xelo4): A, Male habitus; B, Anterior region of male; C, D and E, Tails of males (E is

abnormal); Scale bar =90 x« m.
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Table 3. Comparisons on morphometrics of the 4 juvenile stages of X. elongatum isolated from Taiwan and Philippines (Cont'd 3)

Locality (Code)

Character Host
Taitung (Xelo10) Philippines”
Sugar apple Sugarcane

Stages 1 I3 J4 1 2 I3 J4

n 6 5 14 9 13 15 14

L (mm) 0.59 £+£0.03 1.05 +=0.08 1.36 + 0.06 0.66 £+ 0.06 0.87 £ 0.04 1.29 £ 0.11 1.79 £ 0.26
(0.56-0.64) (0.98-1.18) (1.23-1.48) (0.53-0.72) (0.81-0.94) (1.19-1.64) (1.32-2.17)

a 35.49 +3.00 48.21 =3.63 5498 + 6.17 - - - -
(32.94-39.33) (42.61-51.43) (41.00-62.86)

b 346 +0.16 4.13 £0.21 4.66 = 0.25 - - - -
(3.29-3.76) (3.92-4.37) (4.30-5.19)

c 13.85 £ 0.66 19.32 £0.54 25.55 £1.33 - - - -
(12.73-14.55) (18.85-20.20) (23.04-27.92)

¢ 4.18 £0.17 3.64 £0.30 3.14 £ 0.15 44 £0.1 44 +0.6 3.6 £0.3 35+03
(4.00-4.40) (3.25-4.07) (2.94-3.50) (4.2-4.5) (3.5-5.0) 3.1-4.1) (3.1-4.0)

Total stylet 62.08 £ 1.25 99.86 +2.73 119.05 £3.12 - - - -

(m) (60.00-63.30) (96.70-104.20)  (114.20-124.20)
Functional 32.92 £0.46 60.86 +3.98 71.11 =2.19 34 +£1.9 46 +1.3 62+ 1.9 74 +£2.8
odontostyle (32.50-33.40) (58.30-67.50) (66.70-75.00) (31-37) (44-47) (59-65) (71-78)
(4m)

Odontophore 29.17 £1.06 39.00 £2.96 4794 + 1.75 20 £2.2 37 £1.5 44 + 1.6 51 £23
(um) (27.50-30.00) (35.00-41.70) (44.20-50.00) (25-31) (35-40) (41-47) (47-53)
Replacement 4527 + 1.46 74.16 +2.86 86.53 +2.09 46 + 14 63 +2.4 79 £ 2.3 93 +£3.7
odontostyle (43.30-47.50) (71.70-78.30) (80.80-88.30) (44-47) (59-68) (75-83) (86-97)

(4m)

Tail 43,00 = 2.00 54.00 £5.00 53.00 %= 3.00 - - - -
(1m) (40.00-44.00) (49.00-61.00) (49.00-58.00)

Anal body 10.00 £ 0.00 15.00 £2.00 17.00 &= 1.00 - - - -
width (xm) (10.00-11.00) (13.00-17.00) (16.00-18.00)

"Measurements in the form: mean =SD (range), "-" = No data

2Reference: Luc, M. & Southey, J. F. 1980 (20)
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Table 4. Comparisons on morphometrics of males of X.
elongatum isolated from Taiwan, South Africa and Brundi

Locality (code)
Character Host
Taichung (Xelo4) South Africa' Brundi®
Bermuda-grass Unknown Maize
n 8 3 1
L (mm) 2.01 £0.16° 2.59,2.29,2.30 2.45
(1.78-2.24)
a 55.68 + 5.39 47,57,43 61
(48.11-63.33)
b 6.06 +0.73 7.0,6.7,8.2 5.8
(5.24-7.54)
c 4221+ 6.90 52,46, 46 41.1
(33.58-52.37)
c' 1.88 =0.19 1.5,2.0, 1.6 1.9
(1.52-2.04)
Total stylet 146.56 = 2.10 158, 148, 150 168
(um) (144.20-150.00)
Functional 89.15 = 1.86 101, 92,94 102
odontostyle (87.50-91.60)
(pem)
Odontophore 5741 £0.93 57, 56, 56 66
(um) (56.70-59.20)
Tail 48.00 £ 6.00 50, 51, 50 53
(um) (38.00-53.00)
Anal body 26.00 = 1.00 27.5
width(um) (25.00-27.00)
Spicule 47.06 £ 2.89 50, 47, 53 53.5
(um) (42.50-50.00)
Reference: Heyns, J. 1974, (12)
2Reference: Coomans, et al., 1990, )
*Measurements in the form: mean = SD (range), "-" = No data.
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Table 5. The size of rDNA ITS-1, 5.8S, ITS-2 and the pairwise percentage nucleotide dissimilarities among the three

geographical populations of X. elongatum in Taiwan

Population ITS-1 5.8S ITS-2

opu 10

(Code) No. of Xelol Xelo3 No. of Xelol Xelo3 No. of Xelol Xelo3
bases bases bases

Xelol 1085 ; 160 - 530 .

Xelo3 1085 0.55 - 160 0.63 - 525 1.34

Xelo$ 1085 0.55 0.00 160 0.00 0.63 530 0.76 0.57
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ABSTRACT

Chen, D. Y', Ni, H. F?, Yen, J. H ,Cheng, Y. H.?, and Tsay, T. T.* 3. 2004. Variability within Xiphinema
elongatum populations in Taiwan. Plant Pathol. Bull. 13: 45-60. (' Plant Pathology Division, Taiwan
Agricultural Research Institute, Wufeng, Taichung, Taiwan, R.0.C.; 2 Department of Plant Protection, Chia
Yi Agricultural Experiment Station, TARI, Taiwan; R.O.C.; 3Agri(:ultural Extension Center, National Chung
Hsing University, Taichung, Taiwan, R.0.C.; * 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)

Ten geographical populations of X. elongatum were collected successively from different area in
Taiwan using modified Baermann funnel method during 1998 to 2002. Comparing the morphometrics of
female and juveniles among these 10 populations, only the length item of female and the third and fourth
stage of juveniles isolated from the Bermuda-grass were longer than the other population, however, the rest
of morphometrics were almost identical. Based on the matchable length of the replacement odontostyle and
functional odontostyle, and also the evident gap of the replacement odontostyle and total stylet length,
between the four successive stages of juveniles and its female in each population, it assured that each
population was not mix with other morphologically similar Xiphinema species. Most parts of the
morphometrics of male were identical with female, the only difference showed in the tail shape with more
variance. The dissimilarity within each population (except for Xelo3) and between the three representative
populations (Xelol, 3, 8) of the rDNA (ITS-1 & ITS-2) sequence alignment was not evident (only from O to
1.34 %); therefore, it was feasible to develop the species-specific primers. Taiwan, the southeast part of
Mainland China, and the Southeast Asia were geographically close, the morphometrics of X. elongatum,
according to the worldwide reported data, of these areas were more similar to each other than to that of X.
elongatum of the South Africa and South America. Whether the variance occurred among the above areas
belongs to the intraspecific or interspecific variation, more morphometric data of the juveniles, males and
the sequences of rDNA were needed, so we could be more acknowledged about the variability of this

cosmopolitan species.

Key words: Variability, Xiphinema elongatum, ribosomal DNA, rDNA, internal transcribed spacer, ITS-1,
ITS-2



