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P2 ~ (B ~ BHARIE ~ SEAUEL 2009. & Eih 5 ST Hak #rac #%48 Paratylenchus minutus
(Nematoda: Criconematoidea, Tylenchulidae) ~ #&7E. fEiFHE T 18: 167-174.

H 2005 # 2008 1k o e 4 (ERFTERE R I ~ B K SCH ZHREE 13 > Didk B
WP IRl » HeEt e e 4 {8 Paratylenchus minutus Linford in Linford, Oliveira & Ishii,
1949 FEEE - MLL—ETHR 8255 A MR AT FTECERTE o 0T SRa S 2 88 /7 1 B IR Y 2 BAM 3R A
SEM R RERHEEIE: ~ TEREMI & (E (morphometrics) HURAT /AT » M LIELFESE % 5.8S FEAFI—
{E A g% 5] ITS-1 I ITS-2 » DURER5318S Fl1 28S FLKI 1) #Z 4 #E DNA (ribosomal DNA,
1DNA) Fr &8I Z IR BE L o0 #7 - FELUES T RESE Z A5 5 o 1F GenBank & RHEH » AHF5E
B RE S, P. minutus 1 rDNA Fr ER{CFEEMERS] » FEEFS 1052 bp » Hirr ITS-1 ~ ITS-2 F15.8S #Y

FeA kN » 4447 HIES 395 bp ~204 bp K2 152 bp ©

BHSERR © BIEREL ~ HIHE ~ 7E ~ BHEHE DNA ~ Paratylenchus minutus

TEPEIT 1972 2R » & #Eh 5 Fracd #% 2 STHR &
(Pin nematode) fEEETLFE Paratylenchus Micoletzky, 1922
Il Gracilacus Raski, 1962 2 — @~ fiés » HARTE R H
& OKFE~ Bk B REFOEEY > DIk BEH
FEY RIS Ae @0 St 43 FEVEY) B388 » Mik &% MR
FURRT B > ABI —R7 HRS S AT 8T A sl $e 2 8%
’fé °

AR Lee 5 (1998) " ZAi &His T - 26
F B CEEE E R o DU ak (Meloidogyne spp.)
FIETHR &% (Paratylenchus spp.) B i@ » Fisk 19
im0 {HEZET #tad < BEES ) R AN o & EPG7T 2007
fF > Chen Y B RS i % A FW BTHR s AR
Tty o AFE B BRI B A A NP oy Bl EI Y
Paratylenchus spp. » LIOCERGATHE Al X8 REMER

A=)

(Scanning electron microscope, SEM) 1T IERERHE
22 ~ JEREMI B fil (morphometrics) LL¥f Sz f%AE #8 DNA
(ribosomal DNA, rDNA) v E&#9F Z1#H [R5 L i o3 #fr
% - 8 T HL AT 6 {EETHR &:FEET (populations)
#% P. lepidus Raski, 1975 o J§7T, 2008 4 » Chen %57 18
AT A8 V7 0 G BT BT BERT 9 E ST AR &
Gracilacus spp. i3 HF > & Hrb 5 {HEE S G.
bilineata Brzeski 1995 » H 885 G. aculenta (Brown,
1959) Raski, 1962 -

PEIT 2005 45 H » EH HERERRE EATKT
Hhls #7515 (Sugar apple, Annona squamosa L.) [& 1
B Paratylenchus minutus Linford in Linford,
Oliveira & Ishii, 1949. » HJEZRERHHEL [t Chen %@ fi»
KRR ST RS P. lepidus FEREAHT » {H P. minutus
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e sk i B R 1 S 1) R PR M R /)N > LT e S A7
1F o Hig%# et Grif il E4RE N & ~ & W
THAENAHh S e R S8R EE SR B thls > o) B IAS
(Sweet orange, Citrus sinensis Osb.) ~ & 75 & H.
(Buntan, Citrus grandis f. buntan Hay.) =5 A EfEE]
P. minutus ° P. minutus WIREZCEEHY (type locality) 5354
H RN (Hawaii) BREHE; (Oahu) » BEEEF £ (type host)
=EZL  (pineapple, Ananas comosus (L.) Merr.) " » [
TEE DI F#TEC 8% FH (new record species) » 24588 &
JTERIRS A%

4 {EEEA TR ERAE TR AU (Fe— ~ FEEH IS5 71
% Pminl-4) » B 508 {EEUE M R Z/EYE » LUV
PG AR PP FZIGARIT 2-3 PRAEY)ZARRE 11 > A IR
BT FEEEAR 12 DT o SFEIRE T IEEA
SRS RS 2)1% > PRI 4 {18 100 A5 - IEEA » Dldk
BRI IR 2} #fiiE (modified Baermann's funnel
method)® 73 » A= NEHE 24 /NRHE > IFFETZE
Y A R Y U B /NI BEIL op o S ) RET B
(Stemi SV6, ZEISS) MathlH HEETHNES » KAt Hak 18
B Fik o AR BB ERS 2 T B EIERZ -
BT B - DUUS 2 R fad T Re I & 8 ~ 4%
FEENHE (total genomic DNA) ZEHURARALRIFITH

B fa i JEE E P TR AN B J7i% 0 R DU B
SRS R 7 ke L ek M B B R 2 % R BMRIEAW (2 %
formaldehyde solution) FHEBERRIEAEE 2 o #f EiEA
B ER NMRE - TR 3 K% AT CERE SR A
frft e FRETIEE (SEM) 8% - ARHERERA IR B Al
LG E /7% - B2 DAPES TR 4-5 EiaaiiAs
BEREE A B2 R AR o 35 EE A%
T BN AR SRR R AR (MC80, ZEISS ) frmflIE K
KRR > HEEACBEFIH 57715 5 Chen 5 Zait5 4
2 o BIPREEE R E ZSEM IS » TSGR SR A
HE2E 2 B PRV LI KRR TERR 12 » FiE ATRRE &
PRl E 37BN DRSS U i =N - 8ERER (cryo-
field emission scanning electron microscope, JSM-6330F,
Jeol, Tokyo, Japan) METTEHER o 4% » i aRAE EFL A HE
HIZEHL ~ rDNA JrERFPoll (L5 5e % 5.8S BRI SR
W [H] ITS-1 FI1 ITS-2 » LUK ERSY 18S FI128S HE[X) AYXE
1% #:88A ) (polymerase chain reaction, PCR) 1§
& ~ 32 (cloning) M RFFE514E Chen 550 2 )71
R TEAN 25 TR B RS T fike AR EIRY rDNA JFrE&
F 41 RHIE] B ELE 437 75715 AA[E] Chen 58 ZHF5277
e

BHIS P. minutus 1) iDNA B IEFPY1] (—EE
F#%l], consensus sequence) FYEEAETTEURHE Pminl {54

A 3 (SN ST T e - FEEILL 3 eIRaG ol
LA Pretty program (GCG, SeqWeb 3.1.2 k) 31T[EIRFZ
&3 HEF1] (multiple sequences alignment) » FHIEE /5%
FEAR—EE P SN st UEIERR TS P minutus 2
X+ %] (1052 bp, GenBank, Accession No.
EF126180) » £/ P. minutus {XZEMEFF » HEH] 5.8S
FER S ITS-1 f ITS-2 2 |l faldafE - H ke e
GenBank (NCBI, National center for biotechnology
information, U.S.) ERHE  » & k.2 P. lepidus (1026
bp, Accession No. EF126178) “ 1 ¥ #% &
Hemicriconemoides kanayaensis (1043 bp, Accession No.
EF126179)© ) tDNA FrE& % » Ll BestFit program
(GCG, SeqWeb 3.2.1 hf) sEFTRCE LLEHEHEML TG 55
(AT R 2 M a2 SET RE I Sl 72 52 » B LA SAS #
aH O HrHEE GLM R2F (1999, V8.2) T4 )5 734

HEHAISE » A 4 (FHE A 3 RS R
TR ZETRRER P minutus > FLMEERR) EEIZREM]
s > Hrh Pmin3 Y ¢ BEF1EP JHAYISE » (K7
SrRNAIEAD 2 K 3 AR B 2R (P<0.01) (£
—) o 54% s Pminl ] Pmin3 ¥ VL fll VL/VW 235
ZF A RN o B R W AR R A R S R
(P<0.01) o S &3 £ ZIEREH] &F50E » R Pminl
9 a JEFITE gR (AU AR A5 (P<0.01) 4>
Rl EIEEH T I EEREAHEE > Hd o -
Spicule ~EP ~P jz ABW 3t 5 7RI B E S HEEA AT
M R 72 5 (P<0.01) (R ) ©

1E tDNA FERFP2IRY ELES E - BR 7R JEH Pmind
19 3 {EEREEE T TR - AR VIR MRS P minutus 1)
RIS » %A H Pmin2 ~ Pmin3 fz Pmind 5 3
EFERE » P AN 3 ~ 2 J 1 {FEEERESE TR »
REIL 6 EIFRAGRY » H R/ NS 1050 2 1053 bp
» BB P minutus WIS (1052 bp) [EIRIHHIE AL
(similarity) £% 97.6-100.0 % » MHPMER 99.4 % » 5
% P minutus K1 P. lepidus WIZEMEFH R AHIE R
= 86.5 % » TMELE —FHET#RES Gracilacus bilineata FI
G. aculenta FLH > ARFFoy RIS 76.2 % F1178.1 % 3 Ehd
P. minutus AAFRMEFFY] AT ITS-1 ~ ITS-2 K 5.8S HIFF
HIIRI N » 57 RIS 395 bp ~ 204 bp f2 152 bp ©

AR IEECRRIE P minutus Wil5 €% - HEshadd K2 2
WoC il s S8y PR IRIAE R - s KR
#) 10.0 pgm (8-12 pem) » EEFINLEVIRE (E— ~ A I
B) © /& ElSHTm T4 - HASER (annules) » Fll &3 H7 HE5E
AHAEE ([E— ~C : [B = ~ A) ° LI8H5EK (stylet knob)
WA » 2BERIE - AR 2.8 ¢m (2.3-3.3 xm) ;
EIERT /788 (procorpus) FIFESEIEEK (median bulb) #f



& JRHER (isthmus) Ml &K » FE B EEK (post-
esophageal bulb) FBUNEIHY » BAGEMN IF [ 5T 5205
(intestine) Hif¥ 3 42 H#E (hemizonid) {17 iE BRETEHENFL
(excretory pore) A /7 ([&— ~ C) o &R mE 6 » ATFT
(anus) HIGHIIALEWARE » RIEK) 20 «m (16-24 xm) ;
FEFIFEI 8 EA S BEFTEE (vulval flaps) ([&— -

GISETHEER Paratylenchus minutus 2 #5E 169

D : [E . ~B) ° {47 (lateral field) FEH 4 5AIFE -
R B 5% (areolation) » HE R 1.7 «m ([E
—~ B HIC) - &A= A FYNE A (monodelphic) »
HAE %€ (spermatheca) fBIEIE » AT -

Tk 2 88 R AN MERR M2 AR - (B MR -
HAHEERIFS 8.0 um (7-9 xm) ([B= ~ A) o BIEHTIH

K— ~ B Paratylenchus minutus &2 TR fiE B HoB — {J8 38 R AHRT 2 LUK

Table 1. Comparisons of the morphometrics of Paratylenchus minutus female populations isolated from Taiwan and three

known populations

Location and host (Code)

. Beinan Shanshang Taitung City Madou Hawaii* Topotypes®  Martinique®
Character . .
Sugar apple Sweet orange  Sugar apple  Buntan Pineapple Anthurium sp.
(Pminl) (Pmin2) (Pmin3) (Pmin4) (paratypes)
n 15 15 16 16 - 17 10
L (mm) 0.23 +0.01°bc’® 0.25£0.02a 0.22+0.01c 0.24£0.02b 0.267 0.26 0.23
(0.20-0.24) (0.22-0.28) (0.19-0.24) (0.19-0.27) (0.24-0.31) (0.20-0.29) (0.196-0.244)
a 23.6 =1.9ab 24.8 £2.0a 22.8 £1.6b 24.6+1.8a 19.1 20 199+1.8
(20.0-26.7) (21.7-27.8) (20.0-25.6) (20.0-27.5) (16-24) (18-23) (17.2-22.6)
b 3.4 4+0.2ab 3.540.2a 3.240.2b 3.5+0.2a 3.68 4.0 3.6+0.2
(3.1-3.8) (3.2-4.0) (2.8-3.6) (3.0-3.9) (3.4-4.1) (3.4-4.3) (3.3-4.0)
b' 6.5 +0.4a 6.4 +0.4ab 5.9 +0.4b 6.5+0.7a - - -
(5.7-7.1) (5.6-7.0) (5.4-6.9) (4.9-7.6)
C - 12.8 +1.0a 11.3%0.4b 13.1+0.9a (12-18) 16 16.1+1.8
(11.6-15.0) (10.5-11.6) (11.9-14.1) (13.7-19.6)
A% 83.1+0.8a 82.0 £1.0b 82.3+0.7ab 81.9=*1.5b (80-84) 82 82.0*+0.6
(82.0-85.0) (79.4-83.4) (81.0-83.4) (77.8-83.6) (81-84) (81-83)
Stylet (#m) 17.1%0.7ab 17.8 £0.7a 16.6 =0.6b 17.5%0.9a (16-21) 17 18 %=1
(15.7-18.0) (16.7-19.0) (15.0-17.6) (16.0-19.2) (16-19) (16.6-19.9)
EP (1« m) 58 £3b 61 +4a 54 %3¢ 59 £3ab - 56 55432
(52-63) (56-68) (48-59) (51-63) (47-61) (50-60)
P 25.4+1.3a 24.2 +1.2a 243 +1.1a 249+1.4a - - -
(22.6-27.6) (21.9-26.4) (22.5-26.0) (23.3-28.2)
VL/VW 4.6 +£0.4b 5.2 +0.5a 4.9 4+0.3b 5.3+0.4a - - -
(3.8-5.4) (4.5-6.0) (4.3-5.4) (4.6-5.9)
VL (xm) 39+3b 46 t4a 39=+3b 43 +5a - - -
(34-43) (39-53) (34-43) (33-50)
VW (£m) 8=*la 9tla 8*1a 8 *la - - -
(7-9) (8-11) (7-9) (7-9)

1

n = no. of nematodes; L = body length; a=body length divided by the maximum width; b = body length divided by distance from

head end to posterior end of esophageal gland; b' = body length divided by the length from anterior end of body to the median
bulb; ¢ = body length divided by length of tail; V = ratio between distance from vulva to anterior end of body and total body
length in %; EP = the distance from excretory pore to the anterior end of body; p = ratio between the length of EP and body length
in %; VL = distance from vulva to tail end; VW = body width at vulval position.

Linford, M. B., et al., 1949""
Raski, D. J., 1975
van den Berg, E., & Cadet, P. 1991 "

o wm B W ow

Measurements in the form: mean *standard deviation (population range), "-" = no data.
Data in each row with the same letter were not significantly different at 1% level by LSMEANS/TDIFF.
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Table 2. Comparisons of the morphometrics of Paratylenchus minutus male populations isolated from Taiwan and three
known populations

Location and host (Code)

, Shanshang Taitung City Madou Hawaii® Topotypes® Martinique®
Character ) .
Sweet orange Sugar apple Buntan Pineapple Anthurium sp.
(Pmin2) (Pmin3) (Pmin4)
n 10 12 12 3 3
L (mm) 0.234+0.01°%° 0.21 +0.01b 0.22+0.01ab 0.258 0.25 0.215
(0.22-0.24) (0.19-0.22) (0.19-0.24) (0.22-0.27) (0.22-0.28) (0.209-0.221)
a 29.7+2.5a 26.3 +1.2b 27.0£2.3b 24.4 25 23.9 (n=1)
(25.6-32.9) (23.8-27.5) (23.8-31.4) (22-27) (23-27)
c 11.2 £1.0ab 10.9 £0.8b 12.1%1.2a 14.4 17 15.9
(10.0-12.8) (9.1-12.2) (10.0-14.7) (12-19) (15-19) (15.7-16.3)
c' 3.3%0.5a 3.3+0.4a 3.0%0.3a - 1.8
(2.5-4.2) (2.9-3.8) (2.5-3.3)
Spicule (#«m)  14.7%0.6a 14.3 £0.3a 14.6%£0.7a (16-19) 17 15.5
(14.0-15.9) (13.7-14.7) (13.5-16.0) (15-18) (15.1-16.2)
EP (1« m) 52 +4a 51=£3a 51+5a 54 48.7
(46-57) (46-56) (40-56) (49-59) (48.5-49.2)
P 229=+1.7a 24.1+1.2a 23.7x1.8a -
(20.9-25.5) (21.9-26.5) (19.0-25.5)
Tail (. m) 21 +2a 19 +2ab 18 £2b (14-19) - 13.4
(18-24) (18-23) (15-20) (12.9-14)
ABW (pm) 6 tla 6+la 6 +0a -
(5-8) (5-7) (6-7)

1

23.45.6 Qaa table 1.

REE S S BEANALRYOR L - MO8 - RS
ANHARE > (HPRMFLAIENS 20T L (18 = ~ B) s
[EI#f > A2 F2fil (spicule) HA #H » HA &I (gubernaculum)
R 2.7 um (2.4-3.0 ¢m) > {HIEACEESE (bursa) ([E
=0

TEARRSEH » BEIR P minutus MESZAY Pmin3 Z ¢
FITEP JEFHI S 7R o e s oAt (SR A REEE 252 > 3
% TE ) L A R R B 1 SR TR A R 1y B AR
T2 > 1 H Pmin3 #9H Rl IE H 285 B8 H th i34
BRI MEHARERT 22 52 2 5341 > Pmin3 ) 2 {[f tDNA Jv
ERIFIER41 (1050 bp, 1052 bp) Bl P minutus HIZENE
FRal L2 AHIE B HI 2 BIEE] 99.6 % Kl 100 % o FEHAAE
&35 1 » S Pmin2 [ a TE.Z 7 gl HAth 3t U
[ REEE 7252 - T HLER 25 TR R85 flAE 5 SRR
FHE 20 o i b s34 MR AT RENI &4 ~ (DNA Fr
ESHRIEIEE 27t » DL BT AR RHEA L 21 > KT 32
AHGEZ 4 EL IS TE @A 5] — FEETAR &% - /1B P.

minutus °

c¢' = tail length divided by anal diameter of body; ABW = anal body width, the others see table 1.

e {5 18 Hh 5 P 5> B8 €Y 4 {8 Paratylenchus
minutus WE&HHEEREEL A FAT B IR0 o0 il $ E HRITE
KEA (paratype) " FIJR ZE R XAEA (topotype) ¥ 25—
E L ELEE - AE npt e ry s 2EE b (R
REFINIIE (v 3E) FIISHHIREE (stylet JE) BTELHCHT RS
W)y > H 7R e e B A REE AR o BR ok
M EE H I - HeHE AL fE R > B tElEm
Faia R (L JH) B paratype f¢ topotype HJZFISMEAKIT
% 0.22-0.25 mm E2 0.267 mm, 0.26 mm > Tfij B 5k
/N B a JEAVFESERI K > BIKFF RS 22.8-24.8 Bil
19.1,20 > 77 b — ZEAHY S AEHE [EE BEEURE AL fehe ]
B 5y B ARG T o B OMIEURERY b IR A &
REREAFHIT (3.2-3.5 B 3.68) » {H2 BlJi 7 i 5 =R A
MIE AR SR (3.2-3.5 2 4.0) » {H[ERHEH S ERY
HENH S EEIR o YR o 3 (EEEEERY
SR Y F{E (0.21-0.23 mm) JR#K paratype HY
0.258 mm * J% topotype HJ 0.25 mm %i/]N » £fi a H ~¢
TR AL ERIREE (spiculerd) 55 3 JHAYT HE T
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[&— ~ Paratylenchus minutus &5 EEFAAG0E - A FI B, 5TEEREAHSIZRE (Vu, [&FT) : C, 8HimEN 5> (EP, HRHT : Hz,
BHEE s MB, HESEEEK : PeB, REEEIRIERK) : D, Eimalsr (An, 1LFT : Vu, FZFY) o HLFIRERE : A-D = 10 %
bK o

Fig. 1. Photomicrographs of Paratylenchus minutus female. A & B, Full body (Vu, vulva); C, Anterior region (EP,
excretory pore; Hz, hemizonid; MB, median bulb; PeB, post-esophageal bulb); D, Posterial region (An, anus; Vu, vulva).
Scale bars in A-D =10 xm.
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& . ~ Paratylenchus minutus Wf&h<2 SEM 52R0E o A, #d85HmR 507> (LAs, FREEER) : B, &d8Em 567 (LF, {l
i 5 VFs, BRI Vu, B2F9) 5 C, thERERST (Ins, ) o LLAIREKAE : A-C=5 ik -
Fig. 2. SEM photomicrographs of Paratylenchus minutus female. A, Anterior region (LAs, lip annules); B, Tail region (LF,
later field; VFs, vulval flaps; Vu, vulva); C, Middle region (Ins, incisures). Scale bars in A-C =5 xm.
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[& — ~ Paratylenchus minutus &2 YCEEFARIE - A, RS2 (BP, HRIEFL 5 Sp, 22#8H) s B, SHIRE > (EP, HE
FD s C, Rimalsr (Sp, 28 5 Tt, #58Y) o LEBIRIREL © A-C=10 ik -

Fig. 3. Photomicrographs of Paratylenchus minutus male. A, Full body (EP, excretory pore; Sp, spicule); B, Anterior
region (EP, excretory pore); C, Posterior region (Sp, spicule; Tt, testis). Scale bars in A-C = 10 xm.

FFAE A > (HH S R E A 5 EAE o KK
FH - ot B I A A LI 2 A A A T2 HE I i b
o DU st S ns LR LU o IR LR R AT 5%
BSIRAIETHR SRFESEES P minutus » FLESE RECHE - 74k
B AE VHED BE BE B (West Indies) W B RE w &
(Martinique) FT/BEEIAT P minutus FHEL Y » i 55
EREETY R ERINE 5 Y6 (0.22-0.25 mm £ 0.23
mm) ° $THRER P. minutus WIREFINIE » AT B A
HAZE » T HEME FLAY (7 JREM AT WL > R AT SEEe
RS EP ~p ~ VL/VW ~ VL k VW 2§ 5 TEgiHI &
BBERL » AT P minutus 1EFSRESE & FROARIE -
ETHR SR P. minutus W) BV ERHBAIC AT E &
A5 b [ - ZE2R R PR St 85 E 1 P. lepidus FHE T
2L Tkt —FEETRERAT F BREE R P minutus WS
HRE RN (0.22-0.25 mm E2 0.30-0.33 mm) » [1§HRE

JIEET (16.6-17.8 pm B 23.5-24.0 pm) 3 7EA BT
o P lepidus BATINMEARTE » TERT /> RETHRERAR A
FRE G s E S AR AR o 595 EE T IR R ALRR (L BEAT AN
TOKEE o DUS e R BLARSE —AE F 2 A o AR th
) SRR R oy BRI S —FEE TR &S Paratylenchus sp. » H
TEREFFHEA P. minutus SERSFHVT » HMERRHINY F 225
TR A R bt LLPny TR REAE 52 > {HUZ 1DNA R PYIRY
FHIA] FEEEL ¥ EA IARR R (& R RERD o HRET
fR&% Paratylenchus spp. WERRATHS RUFHEL A H ARG P27
AV AR SE A A N (REE/IN2 0.5 mm) 0 HANE] FE
Mz FR TR FHEME ALl - TR BB T A 5
A7 BDHEE - T BT RE B i I A AN (5] R B R
T2 o SERCCERA I —38 FUE T2 /2 /8 AR N (intraspecies)
A [H] (interspecies) FUSENE » (KL LIS o RESEE /7
VAT ET AR kA R A 8l <8 FH 5 RT3 ELE H &Iy o



A BBy FAE VIR B G i > LR
rDNA 41 vh 88 5 52 52 5 K 1 JE #3 £5% 1% 550 (non-
transcribed region) FEAI|AAH{IEE @ 54567 121419 wh ey
S £ [ (internal transcribed spacer, ITS) F41#
R AT EAEE VRG] (species-specific
primers) "o i DU 85 514 S22 RE FEDURR Sokd il
iR REAIF S, A2 L © 7F GenBank & F}E
o KSR B K& 8k P. minutus W) tDNA Fr 91 »
Ma% P2 &R AT it 2 i SR 77 R0 225 7EET AR T2
REf b B 5 — IEI R B A B L MR B - 554t
DR RRERERAS o [ 5 B — 6 e FE IR S A5 HY
JIiE o QU RESE TEAE ~ PR3 R ff (st e T BT Y
B aa AR A SR E TS o

BIHR & P. minutus W77 FAHYIEERE » G5Bl
U~ H# (cabbage) ~ FkZ% (okra) ~ #%T (mung bean) -
¥4 (radish) RO KEBAC ({L/EE Anthurium sp.) 3L 27
FEAEP) " o HiEHhE RS 2005 4 5 H R ERERE
P [ A 2 7 1 Bl PP g LB IE MRS Ak o IR BT AE
5 a2 A A MRS R S EL R o e 2 b — e > SRR
Huang 5% (1972) S+ Gl VEysi s Al 2 30 Ak
5 > BB Paratylenchus sp. {EAERFIRTEY) ~ BiZe ~ R
Bt R ACT PRSI 41 FRUEY) b IR BH S T [ BT AR
SRAOFEEE R B » LA P minutus 1E AR WYEF F #i &1
orifilEIs G Rt — 2P 5E -

i
AW FEAR TR B = 32 B & BhRE YIRS et 2R AT
srat e B o B O ERSE B A A B T AR T
T A2 g S A PR Pt R =X o - BADU B 2 AR 2%
FHZ SR 5 AR VRV RHRABRAE T 9T 8 = A L
o BHEBABHAE T 0T FFEEHITE o
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ABSTRACT

Chen, D. Y."°, Ni, H. F.°, Yen, J. H.’, and Tsay, T. T.* 2009. Identification of a new recorded pin
nematode Paratylenchus minutus (Nematoda: Criconematoidea, Tylenchulidae) in Taiwan. Plant
Pathol. Bull. 18: 167-174. (' Plant Pathology Division, 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;

‘Department of Plant Pathology, NCHU, Taichung, Taiwan; ’ Corresponding author, E-mail:

Dychen@tari.gov.tw, Fax: +886-4-2330-2803)

Four geographical populations of Paratylenchus sp., were isolated from the rhizosphere of sugar

apple, sweet orange, and buntan using modified Baermann's funnel technique in Taiwan from 2005 to

2008. Based on the data of external morphology, morphometrics, and the sequences of ribosomal

DNA (including complete 5.8S gene, internal transcribed spacer ITS-1, ITS-2, and partial 18S and

28S gene), the four populations of pin nematode were identified as P. minutus Linford in Linford,

Oliveira & Ishii, 1949, a new-recorded species in Taiwan. In this study, morphometric data and SEM

photos for this pin nematode were also measured and taken. The representative sequence of rDNA
fragment of P. minutus, a total length of 1052 bp with ITS-1 (395 bp), ITS-2 (204 bp) and 5.8S gene
(152 bp), was firstly submitted to GenBank database.

Keywords: pin nematode, sugar apple, identification, ribosomal DNA, Paratylenchus minutus



