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BREERA @ ETHRER ~ 7% - KR aRERE

{8 Raski fll Luc KA 73 8E)7E » STHRER (pin
nematode, Paratylenchus Micoletzky, 1922) f%4 %81
J&1% Criconematoidea Taylor, 1936 #&F} (superfamily) T
@ Tylenchulidae Skarbilovich, 1947 £} (family) b s i
BRI SR 5 63 8 Y - Paratylenchus i 5
Ay 2T REFF S #8A | » RIS 0.5 mm s &3d8
MR A > SEE FEFTATER WAL A KGR « &
(stylet) REBRH/NE > RIEAH 12-40 pxm s HREFL
(excretory pore) (W& 7T IR (nerve ring) fIESRE
iEEK (basal bulb) 205 (intestine) 1R < [A] ©

Paratylenchus = %L/ 4F 274 i #214E (migratory
ectoparasite) 7 2 E AL A ARRAS - H3F A
TEAESEZ - P. bukowinensis Micoletzky, 1922 [@&yLni g
FF (parsley) FISAEEE] (carrot) FIRIEE » SRRl
BN R o B ER A SR 2@ - P, projectus
Jenkins, 1956 £ H#5Z8 (cabbage) MR AR EEE T~
B - (B AT HARA D M FAREE E AN R E & s SIEHLE

~ 4 EGE DNA ~ Paratylenchus lepidus ~ Camellia sp.

8 (red clover) ~ MATIR 2T (fescue) Sk il HE Frig
/N~ TR R Bl AR b Sk EER Y o P. lepidus
Raski, 1975 HHEZL MY (type locality) FHTERE R (Sri
Lanka) » #5(EF $-75 A<k (Thea sinensis L.) » {HfalffiEfE
EHIRBMATAHRE -

HEHEHA . BEMBCK R el S
Paratylenchus #[] Gracilacus —J&#7 & > A& B EH
3~ oK~ TRALA - BUBEH TR ~ B0 R 3 43
FEVED) B Mg EHE BRI AT B > B
[E R s < FRARNIE RS € - H 2005 4 4 HIE » ASUE
H BB AR 6 £ 2R H = E AT oy Bt 8y
Paraytylenchus spp. » 8 LG EE R4 &8 T s
(SEM) myfZRERf 22 ~ AZREHIZE(E (morphometrics) LL¥t
FehkEE DNA (ribosomal DNA, rDNA) Fr XL 5
HIFH RIEAE i - PIEEL 6 (EE] Blamkii fEryfH
75 P. lepidus » HLE5 Gt Aaac i fE - 205 €77
I Bt RS %
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TR el % B A AR TERL 4 ) 800 h bl > DL e
EACRYE RS ~ B B OKIEIAE KRS ~ & R B4 e
FH Bz a2 i Pl B L PR TH 55 6 fj8 & B HE T REE
M| 4% > HL U7 B 25 B3 (002 M8 B Rar 2
#EE o DU NG & A% B FHZRERA 2-3 PRA R R
Bl L1 » AR HI1RP - B RS EIPBRES
#% » FFE 100 3¢ - LAdk B 2P iR Sk 7t o0 BER
b o AELARRSIDCER BT SR LR - 18 R WA &
B 1 {EAEERYET R a R T AR 2 - Rt HETH 6
B¥ Paratylenchus ({XCAG#RSE (15715 Plepl - 6) - #f
TE L B RR 8RR LL 2 % MR AN BIE E
% - B 6 C il R(F o fREdE R - RS
REZFWNETE » DUFER SRR AEEYDNA F B
(B35 5c% 5.8 ELRFIATRERIEE ITS- 1 FII1TS- 2>
PUR 53 18S 11 28S EER) FedlRyrHIE B » PR
FRZ 3BTk AN 22 8GR R BIC S 28 d - Sk
&) SEM JEZREEIZ: ~ isaiEE DNA HHL ~ rDNA Jv
BRI 2SS B R R E? 251 -

B2 P. lepidus Wy 1 P4 (— bk e 4,
consensus sequence) HJEE 4 F 7 E¢E Plepl ~ Plep2 -
Plep3 fz PlepS % 4 B¢ » 1 Plepl flI Plep5 73 5I[HkEL 3
Fe 2 {ELETERS » Bk 2 BFEAN 1 (EEhEEET EFp
HAES 7 15 IDNA R ERIFIRFFY » Itk 7 168F-41 LA Pretty
program (GCG, SeqWeb 2,1 ki) 17 [EIREZ 157 51kL
$F o L 7R A Y — BRI S S AR RUE E
#%5% P. lepidus 2 {X 2%+ %1 (1026 bp, GenBank,
Accession No. EF126178) ° /> P. lepidus i DNA
Bz RN 1) 5.8S B/ ~ ITS-1 K ITS-2 {9885l
Fedla FRIROHEHIEEE - H &2 £ GenBank HAT
B 87 H A/ NFHE 2 P. minutus Linford in Linford,
Oliveira & Ishii, 1949 (1052 bp, Accession No.
EF126180) (=& % X & ¥l) #1 Hemicriconemoides
kanayaensis (1043 bp, Accession No. EF126179) (K&
EEl I rDNA A EEFPI - LL BestFit program (GCG,
SeqWeb 2.1 bR) METTREE ELEMEHE(LFRTR: - 55 6 BEETHRY
wh[b] 2 AT REHIE E A2 R > 2 LL SAS #ET /T A
GLM F2FE (1999, V8.2) 174 15 34T -

& Hals 1k > &t Ery 6 pEE 2R E AR
W R s H P lepidus —FESTHR SR - HMESRATF
FIEREHIETIIE (X—) » FR Tlepl fll Tlep2 —E¥HY a
TEHFIHAth 4 BrryFaEBaREE A%t (P =0.01) » H
BR A 00 5 SH AN 7P I A 2% BFI0) 2 MR8 A2 5% -
b’ ~V ~stylet & P %5 4 JHPAIIMELTE 6 FEbPE MRS
Z B, 1 prorhabdion IE7E Plepd ~ Plepb K Plep6 % 3
HREmEE 5 -

[&— ~ Paratylenchus lepidus [fiftgh2 YEEARFZRE © A,
EFERTILIRFTIZRE (V, B2FT) 5 B, SRimil 7> (EP, HRHIT 3

MB, F AR EER 5 Pc, BiERT/#E 5 PEB, £ ilRE
BR) 5 C, Rdmalsr (Sm, I 5V, &FY) - IR K
JE 1 A-C=10 ek -

Fig. 1. Photomicrographs of Paratylenchus lepidus
female, A, Anterior region (V, vulva); B, Anterior region
(EP, excretory pore; MB, median bulb; Pc, procorpus;
PEB, post-esophageal bulb); C, Posterial region (Sm,
spermatheca; V, vulva). Scalebarsin A-C=10 um.

TErDNA FEPHIILLE b > 7 (EREGE 2 R b
%1 (1025-1033 bp) FIHALZNMEFS (1026 bp) FUFHEIE
£ 98.6-100.0 % » T HTH{EE 99.5 % > £P P.
lepidus XEMEFAITHTITS1 ~ ITS-2 & 5.8S FIFAIIA
/N (R4S 381 bp ~ 193 bp 2 155 bp © P. lepidus
B —FEETHRaE: P minutus ARSI RETE] QI 65
86.5 % ° #=2 H Al » GenBank (NCBI, National center for
biotechnology information, U.S.) FEoll&khe » 5285
6 FEETHY &1 IDNA FrERFPIIEEL > (HBF{EE 28S B
18S BR BV 7R HI1E Bl > TIASHISCE B R & ik ek
5.8S RLAFIANHEERIRE 1TS-1 F TS-2 » LIRS 18S
1 28S ELKH) IDNA R ERFFIIE KL » 34FF9 AT P.
lepidus £]#r &MY 7 T1EAE A ar 6% (barcode of
life) -

ERIE B PE P. lepidus WiE E% > mAEE 8 ¢’
FH . BEEERCKEER) 12.8 4m (10-18 xm) o BEFIAL
EHHEE (Bl—, A) - B L AEEER (annules) HAil
B B 4 {81 (lateral lip) » Fl saf& 1k i OARE
(E—, B s B, A) o I&H#5EK (stylet knob) 37T »
HEE K 3.5 um (2.7-4.1 xm); B A
(procorpus) FIHEREEEK (median bulb) #5& » FeHH &
(isthmus) HII » FEAFEEER (post-esophageal bulb) F544
AU BAgEME M RSI S (intesting) RiTd (B —, B) o {Hl
7 (lateral field) FEA 4 I (B —, B) » 4S84
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Table 1. Comparison between the morphometrics of Paratylenchus lepidus isolated from Taiwan and population recorded

in Sri Lanka
Location (Code)

Character* Lugu Mingchien Pinglin Datong Luye Alishan Sri Lanka’
(Plep1) (Plep2) (Plep3) (Plep4) (Plep) (Plep6) (paratypes)

n 15 15 21 16 14 15 21

L (mm) 0.33+0.03%ab® 031 £ 0.02ab 033+ 004a 0300020 031 +00lab 0.32+0.02ab 0.33
(0.27-0.37) (0.28-0.34) (0.28-0.40) (0.27-0.34) (0.29-0.34) (0.28-0.38) (0.28-0.40)

a 21.7 £1.8d 245 £+ 2.1¢c 26,5+ 1.9a 263 £24ab 267 +23a 261 +£14ab 25
(19.4-25.0) (21.3-28.3) (23.5-30.0) (21.5-30.0) (22.0-30.0) (23.6-29.1) (23-31)

b 40 £ 0.2a 37 +04abc 39 £0.3ab 3.7 £ 0.3bc 38+ 02abc 37+£02 4.0
(3.5-4.4) (3.2-4.1) (3.4-4.4) (3.1-4.3) (3.5-4.1) (3.3-4.1) (3.4-4.6)

b’ 74 + 0.5a 7.1 £ 05a 7.1 +£08a 6.9 £ 0.6a 7.0 £ 04a 6.9 + 0.4a -
(6.3-8.2) (6.2-7.9) (5.5-8.5) (5.7-7.9) (6.4-7.6) (6.2-7.8)

c - - - 115,9 9.7 - 14

(11-16)

VLIVW 51+ 0.6b 55 + 0.6ab 59 +£0.7a 55 + 0.4ab 5.8 £ 0.8a 5.8 + 0.6a -
(4.3-6.3) (4.5-6.4) (4.5-7.5) (4.9-6.7) (4.4-7.1) (4.7-6.8)

\Y 81.1 + 0.8a 80.9 £+ 1.0a 80.8 + 1.1a 811 +1.2a 805 + 1.1a 80.9 £ 0.9a 82
(78.8-82.2) (78.5-82.3) (78.9-83.2) (79.2-83.2) (79.0-83.0) (79.4-82.8) (80-84)

Stylet ( xm) 235 £ 0.6a 24,0 £ 0.8a 238 + 14a 238 £ 0.8a 238 + 0.5a 239 £ 0.8a 25
(22.7-24.7) (23.3-26.0) (21.3-26.0) (22.7-26.0) (23.0-24.7) (22.8-25.9) (22-27)

Prorhabdion - - - 15.1 + 0.6a 149 £+ 0.4a 14.7 + 0.6a 16

( ¢m) (14-16) (14-16) (14-16) (14-18)

m - - 623+ 1.1ab 633 + 14a 626 £09ab 61.6 + 1.0b -

(59.9-63.8) (60.9-65.8) (60.9-64.4) (60.1-63.3)

EP (xm) 69 + 5abc 68 + 5hc 74 + 6a 67 £ 5¢ 69 + 5abc 73 + 5ab 75
(60-77) (58-80) (68-85) (60-80) (61-79) (64-82) (69-82)

P 212 £ 1.7a 219 £+ 15a 227+ 23a 22.2 + 1.6a 222 + 14a 229 £+ 14a -
(17.0-22.7) (20.0-25.0) (19.3-28.6) (19.4-25.0) (19.7-23.9) (20.8-25.6)

VL ( zm) 62 + 7ab 59 + 6ab 64 + 8a 58 + 5b 60 + 4ab 61 + 5ab -
(49-75) (52-73) (53-84) (52-67) (53-71) (55-72)

VW ( zm) 12 + 2a 11 + 2ab 11 + 2ab 10 + 1b 11 +1b 11 +2b -
(9-16) (9-14) (8-15) (9-13) (9-12) (9-14)

-

n=no. of nematodes; L=body length; a=body Iength 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;
c=body length divided by length of tail; V=ratio between distance from vulvato anterior end of body and total body length in %;
m= ratio between the length of prorhabdion and stylet in % ; ODG= the distance from base of stylet to orifice of dorsal gland;
o=ratio between the length of ODG and 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 %; VL=distance from vulvato tail end; VW=body width at vulvar position.
> Measurements in the form: mean + standard deviation (range), “- “=no data.
® Datain each row with the same letter were not significantly different at 1% level by LSMEANS/TDIFF.
*Raski, D. J. 1975%
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Fig. 2. SEM photomicrographs of Paratylenchus lepidus
female: A, Anterior region (LLs, lateral lips); B, Middle
region (LF, lateral field); C, Tail region (An, anus; V,
vulva; VFs, Vulvar flaps). Scale barsin A-C=5 ym.

TRk (areolation) » HEIREAE{ERY) 2.9 «m (2.3-3.3
um) > KEHEERY U4 (B, B) - RATKImHSH (B —,
A-b, C: [E—, C) » VEERE By XK (B —, A-a) - &
F9 G —%aF9 2 (vulvar flaps) (B —, A-a, ; [E—,
C) - ALFT (anus) FIGEITIHG/ ] » 178 AHATE (B —, C :
—, C) - B[ (ovary) » I7k5EE (spermatheca) (8]

& |

» BT (B —, C) - 1£ 6 HFEIka P RS
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TEAGHTEH - #ESR Plepl Fl1Plep2 (Y a ST HE R
Hith 4 {[ah% BFERE Ra o= 5 - (AR Herk EeaH
ZF I e HoAth 2 BTN S BRANREE - DU HrDNA f
ERIFIR R RIS R AH [R5 98.6 % LLE »
H P. lepidus EEFZREFIAY P. minutus Z AR ZEMEFAIE]
AIH R {F R 86.5 % » K] AR A i Se (T REMHIE (i
Pl e 1Y 6 (iR atfpe A r e R a] —AHET fah P. lepidus

i Eth (S 53 BfE SR <E 1 6 (& P. lepidus HEg
i HIEREHIE(EEE e T B -RRYRIEATEA (paratypes)
Eeidg » BEZRITSTFICIBT$E (prorhabdion) YR EEi |
(23.5-24 ymvs. 25 ym f14.7-15.1 ymvs.16 xm) » {H
e S EFEE A IR ER > HER HIE R RIRAE
AEAH &V - P lepidus FUATFTBE RN » AHFSE R
B AIET AR ER B AS FEOCE2RARUE [ RS IR i i 1
AL E - (KA /DEUETE S ¢ HEAYHIEE - £
gerh 94 b’ ~VLIVW ~m~p~VL VW 6

RIZRE 1A,

T I BB AR - W RACET RreR AR RESl E ERY T
2o

ST A BHEHEE LU REHE RERR s SN B & 3
TR o U H R AT A R IR T R I E R E AR BT R
(intraspecific) BXAER (interspecific) %452 #EEET
5] 5 g > TR et 8 AR aRisr IR 18 > T Bk bE 4
DNA (rDNA) JE#miElELE, (noncoding region) Y5117
S| 2Rk B Bh M ) J i1 it n B8 78 AEARIRERY A 20
FHBAFIZR 5502 o TEAMFFEH » AEIMEET AR a7
BE o HO ey rDNA B ER FRylli8 ki & Lt 1T
PURE FAIE] 8 - G IR (S E A e U) 1 g st [ 2
BE P. lepidus AYTZRE Rl fiEA A FRAEAE] - BEIRSLL
I & IR RIS ATEAS 57 IS A R (FAE T2 TR RIREE
AUZ7E 52 - AN THERE Y72 FRYETE SR AN [E] Ml B bl 2R
5 JRER e R AN B B I 7% R Bl R R Al
B QA RHE DG - (ARS HE Bk 5E 21 ST &4
FEEERY IDNA FERFPIIE RS GenBank ERIEH » ¥
T E) 2t PR AR B S 5E Sl TR 25 A TR ST

ZRE EVIHE LB AR -

A PRI T B R 2 B BN, et S R G
ERER ) - B GRSV AR Pk AT EIH
5% B I s Jek PRt 4= 1 BRI SR 2 AR 2%
FOH il 28« AP 2R AHEABS fAE T T = = e A B B
e B BHEdRHET AT - FEGE L -
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ABSTRACT

Chen, D. Y.}, Ni, H. F? Yen, J. H?, and Tsay, T. T.*®. 2007. Identification of a new recorded pin
nematode, Paratylenchus lepidus, (Nematoda: Criconematoidea, Tylenchulidae) among tea
plantations in Taiwan. Plant Pathol. Bull. 16: 41-46 (* 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: tttsay @nchu.edu.tw , Fax: +886-4-22876712)

Soil samples collected from the rhizosphere of tea plants from six different plantations in Taiwan
and yielded 6 populations of Paratylenchus lepidus Raski, 1975, a new-recorded pin nematode
species in Taiwan. Based on the 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), every nematode population was identified to the species level. In this study, additional
morphometric data and SEM figures for this pin nematode were also investigated. The representative
sequences of rDNA fragment of P. lepidus, atotal length of 1026 bp, were the first to be submitted to
the GenBank.

Key words: pin nematode, tea, identification, ribosomal DNA, Paratylenchus lepidus, Camellia sp.



