Plant Pathology Bulletin 18: 111-118, 2009

& %5 3 E AR T 4 5% F7 0442 Pratylenchus zeae
(Nematoda: Tylenchoidea, Pratylenchidae)

- L >
Z 58 %
BRELE Mgyt ALE Ry i

PR TR R 2 B S SR AT REY) e PEAH

P rEae TR T B R BT 5 207 P A IRGE R

P EET BT LR S L

* 2T BN ALK SRR B R

SWEESVEE - T : Dychen@etari.gov.tw » {#IE : +886-4-2330-2803
Bz HEA - rhEERE 98 453 H 31 H

s =
Pl ~ (305 ~ BHAEE ~ SXHUEE. 2009, {5 18 |9 AR fE# &2 Fr SC8% A Pratylenchus zeae
(Nematoda: Tylenchoidea, Pratylenchidae) 7 #&%¢. fififer ) 18: 111-118.

H 2007 4 10 H#E - {58 3 {5 408 K OREH A9 MR ISt s v - o BT 385 7 H 3 (8RR
Pratylenchus zeae Graham, 1951 » Tt —MRIG R &S 58 LR AU HTRCERE - HARERREFERE 2 £
LT B O SRR A SEM HYTZRERHEES - LU REMIEAE (morphometrics) FUAAEETST
My - S LASE R 5.8S FEIRFIA i ER 5[] ITS-1 AT ITS-2 » LUK ALY 18S Al 28S FEKIF4IiIkLbE
fit DNA (ribosomal DNA, rDNA) fy ERFFHIHTALUE ELES 73 #7 o 7E GenBank BRHE M » AGHIEE
KRGk P. zeae [ rDNA Fr BRRERMEFI] > AVVE 967 bp » 1 ITS-1 ~ 1TS-2 F15.8S HFFHIA

JIMRFE Y AIES 321 bp ~ 192 bp K2 157 bp ©

BRgERA © MR RS ~ $RE ~ TEREHIEAE ~ RZHEHE DNA ~ WESERIGE] ~ Pratylenchus zeae

IRJ& #5&% (root-lesion nematode, Pratylenchus
Filipjev, 1936) Fslt S P EZ AFAER sl fias » B2
A4 2R FRJEEHR & (root-knot nematode, Meloidogyne
spp.) " o R IR Eh K2 ERAE IR ARED - R EF FAEY)
MREREZIE (cortex) AHARMASER AR L » &7 A4 /7B
W LR B ERTRRAS (migratory endoparasites) » ik
HY = SR U AE AR SR 2R B b B S8 48 A b Y S R
BE o RSk A 2 BUE A LECHE B s SR o

H 1962 % 1976 4 » {£ {5 AL 5 2 ARG Hk
FERAHEL 5 ff > Rl BE A REE EAY Pratylenchus
penetrans Fl P. brachyurus ® » Z58#9 P. loosi“" » i
HJ P. coffeae I P. pratensis ®* > K BINEHEE R P.
pratensis * > {H Hrh GG Ml & (EiE EEEHIE R P.
coffeae FI P. pratensis —F& » H ik =FERAIE DIE L
Fata o 5 Huang % EIT & S AT & ~ R -

R~ BR2R ~ IRAS R AC TP E Y AR SR A AR A - 4B
RS 87 FEAEY) By BEERIRRE R SR (Pratylenchus spp.) »
SREZAITC TAE (RAE A ST TR A 38 7€ » T RS
AME W[ o JEAEA > Tsai 5 (1994,1995) °** k¢ Tsai
(1996) " Pkl fea s HEEFIET 2 BRARME P RETEY) b3
BURIGAR 83 FA T IETE « 55 Wu 5§ (2002) 7 5 221 i
i KRS R &R o0 M > PAAS R MBI E AT RE ~ FHAR ~ &
o~ fE >~ BHOM - BRRREFEEY) L ST 3
FEAR o dd » HP OIS EREE E AR ~ R R R =T
TEV WO RAR REHAR b - PR od e 152 HOAR S & > (R 1B
SHERTE REFHE » SEM BRI RGNS - 77 751 € 15
P. coffeae ~ P. penetrans Fll P. loosi °

E 2007 4 10 F#C » FEEFRERE 1157 20 TSR
Fe BRI S BE AL R R SR S 5 - R oK (corn,
Zea mays L.) WIIRES] 112y BERINRIE #Rahiieed - HUR
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SREL A Z{E#8 IR (annules) > FEUnEIZE (pointed) » MEAGE
Y (striation) » [th— SMEBUZREFHEURIZE & 12 B BE A1
I A8 78 2 Pratylenchus penetrans F AT (R
FEFERD o T AR S I REN[R] 2 BEAE RS A&
TfERRAFAE o A% O E2EE A AEIR 50 St e #5 =X 7
FH 8 % (cryo-field emission scanning electron
microscope) H#ER NI EHE SEEIEE ~ Mt RE I & qH
(morphometrics) Fb¥} & £ FEHE DNA (ribosomal DNA,
tDNA) JrE&Wla 5L 129 AHALUEEAE S0 Af > ASHIFSE fife € H
T ot Mttt ) B FH oA EH P 0 e A 3 {1144 AR ek 7
(populations) 3[R —FHAH » #E SO ERLEL 188 7€ 175 P.
zeae Graham, 1951 "% o P zeqe HFEREF+ (type
host) 55 E2k » fE IS (type locality) %35 R HEAK
AP K fm i (Florence, South Carolina) » Ttk —
AR S B VA7 AERS A2 i > T iR EE > @
FEREED ~ MRAE ~ B ~ KT~ HEREAEFE" » (HEL
EHAIRE I fEAE SR RH KB 55
B RECER » LI E V71 RS AR A% o

— (R R ad AR A (R — > SRR (IS Al
Pzeal-3) HIZRIFIE AR — T K I ZEHRHAT 2-3 fEkk
LN gsgE 12 URRE 32 > A BB H &b > A E
AR 1-2 7 BRI IR G - FRE4 {J
100 A% IEERA > DId R AP IR F o B o B
i o PRI NERE 24 /NFFR - SEhAE FIRETAER (Stemi
SV6, ZEISS) T iatif MRS fi s e Gk a1 %
TE% o i B 3 (Ml - 24 EEH B o R RIER 2+
BRAEIT o0 - DUBUS UMt e e ~ R
[Klff% (total genomic DNA) ZEHU Sz bR A PR A7 HYME &k
B o IRIEHR 2 WES WG MBI Re R sl E P 35
HIRR mdik AS > 2 AR 2 B R WK W HSU AR i skt
% 2% BRI RIEE - BRER Y > £ 3
R 1% P AT O 22 BEG 8% Flldw 75 BT B85 (SEM)
G2 o B R ER R BB e A R S e R A
MtHEIR s > HEEAI 20 BER1 )71 5 Chen 559 24k
5 B aaTE RS AISEM EIEE > 3 SiISHR sakR AR
HE2e Z 18 BRI IR LIV ZKERUETERR 1% - EARRER P
[dl7E » 7RI DMEIR S i =CfE - BEMER (cryo-field
emission scanning electron microscope) E{THEIZL" o IR
G R RE KIS 25HY ~ tDNA F B3| (B & 52 %
5.8S FERIFIABEERIERT 1TS-1 FITITS-2 » LIRS 188
F128S LK) iy PCR Mgl ~ ZEREFIfE TR $8; Chen
O ZJ7E o AR N SRR B R B T R Y
DNA JrE&fe YIFHIR L LLi# 434 » 77 46 Chen 55 @
Zh e

ZHA Pratylenchus zeae W) iDNA FrER(CEREFS

(— 731, consensus sequence) HJEEE J7 ZERE
Pzeal FlIPzea2 FEREH » AKFFo3 HIBKEL 3 18 5 2 {830
BT By - HIE15 5 16 (DNA RERIEG77 »
It 5 {51 LL Pretty program (GCG, SeqWeb 3.1.2 i)
A 1T [ IE 2 16 e 21 tE ¥F (multiple sequences
alignment) > FHI J7iEEA B — B0 P9 PR B A Rt
FUEIERES P. zeae 2 tDNA FrE&{RIFEEF %1 (967 bp,
GenBank, Accession No. FJ643590) -

BAS Pratylenchus zeae ] rDNA B2 (AR
HIIFrg 5.8S Al ~ ITS-1 J ITS-2 #9457l 551 it e
JEEE - 24EH FIl GenBank (NCBI, National center for
biotechnology information, U.S.) &} P& #k.s 2 fl
IKFE IR SR &% Hirschmanniella oryzae, H. mucronata
(Accession No. DQ309588; DQ309589) " 13 fHiREE
&% Pratylenchus coffeae ~ P. penetrans Jx P. loosi
(Accession No.FI799119 ~ FJ799117 k¢ FI799118 ; {E&
REERER) %I 5 {f 1DNA FERFFY > LL BestFit
program (GCG, SeqWeb 3.1.2 k) METTRIELL B FrE
515 2 o B4 HERF A E A2 TP Rl &=l 7= 522 e LA
SASHEET /TS GLM F2/7 (1999, V8.2) 1784777y
#r e

i 75 18 Mt i B A K FE I B 4 i 8 ey 3 {1
Pratylenchus zeae WERRFERT A ETZREMN &9 (£
—~) » bR Pzeal #J DGO H (3.8 «m) ~ O JH (22.4) &
LipH M5 (2.6 pm) 53 RIRIHA 2 FEFRHOFISERA R
FEERIL (P<0.01) » HEEA 3 FEEFHINYE BR 5 SES L5 fiff 7 A
RRE A RIFIE -

Pratylenchus zeae WESEBEHAFEIER » 8 EE/NRO.T
mm ° B KPP EEF19.0 pm (16-23 pm) » &Y
(vulva) (72 ERAEH AR (V= 69.0-76.6%) » EIfiR%E
AR (pointed) ([&— ~ A)  BEUET » FE FEA 3 {#i
IR (annules) » [ /E1EHE ZVETE (smooth face) » /E %
(labial disc) FIVEH (labial plate) FAH@A (B — B 3
& ~ A FlIB) o [IEMHEER (stylet knob) ZHEE » Fhis
FIEEK (median bulb) JPEE » REBRIIARE ; HHHHER
(isthmus) MR » & & EEKIREE (post-oesophageal
bulb) B [I55 50 £ i 50 85 AR > B AR [ B RE 5 PR FL
(excretory pore) NLFAPRARESHERNLIE » H AT S ESH
#4 (hemizonid)) ([&— ~B) o RESBEEIR - EimF
W o MERAL (striations) T2 ([@—~C : @ = ~C flI
D) o L[ (anus) 2 imEIRIEEER » 1AO0 EREEMER T
K2 AHARE (81— ~ C) » {Hf® SEM N5 » #8EE
1EW > BEKE 25 [J > BEIEBRFL (phasmids) FRER
Il ARI A 15 {EFSER (& — ~ C A1 D) » H 2 RimfrY
FRAERIFS19.7 m (15.3-24.7 pm) o g ]z {7
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Table 1. Comparisons of the morphometrics of Pratylenchus zeae female populations isolated from Taiwan and the three
reported populations

Location (Code)

Character' Lioujiao Tuku Huwei Sher&Allen, Romané& Hirschmann, Loof,
(Pzeal) (Pzea2) (Pzea3) 1953* 1969° 1991°

n 16 16 16 - 50 -

L (mm) 0.59 £0.04°a> 0.58 =0.02a 056 =0.04a  0.36-0.58 0.54 0.34-0.64
(0.52-0.65) (0.54-0.62) (0.52-0.66) (0.46-0.66)

a 306 =23a 31.1 =2.1a 31,1 =16a 25-30 27.2 17-32
(25.7-33.5) (26.8-35.3) (28.6-34.4) (20.5-32.8)

b - - - 5.4-8.0 6.5 4.9-9.6

(5.5-7.9)

b' 43 +04a 46 £04a 43 +03a - - 4.2-5.5
(3.5-4.8) (4.0-5.1) (3.9-4.8)

c 16.7 =1.1a 174 =12a 176 £13a 17-21 15.2 11-24
(14.3-18.3) (15.6-19.7) (15.8-20.0) (13.0-17.7)

c' 28 £03a 2.7 £03a 28 £03a - - 2.3-3.7
(2.5-3.6) (2.3-3.0) (2.5-3.6)

\" 722 £ 15a 730 = 16a 72.8 =13a 68-76 70.9 73-80
(69.0-75.0) (70.4-76.6) (71.1-75.2) (69.0-75.0)

Stylet (xm) 17.1 £0.6a 16.8 =0.3a 173 =0.6a 15-17 15.5 15-19
(16.0-18.0) (16.3-17.3) (16.7-18.5) (13.6-16.6)

m 454 +1.0 ab 445 +09b 458 +1.4a - - -
(42.8-46.7) (42.4-46.0) (42.8-47.5)

DGO (uxm) 3.8 £0.6a 30 £040b 30 03D - 2.4 -
(2.9-4.7) (2.3-3.7) (2.5-3.5) (1.8-3.0)

(0] 224 +33a 180 =23b 170 =£1.6b - - -
(17.1-27.6) (13.9-22.7) (14.9-19.2)

EP ( «m) 69 £8a 68 +5a 68 =5a - 88.1 -
(55-82) (60-79) (58-74) (74.8-104.4)

P 116 £ 15a 11.7 =09 a 124 £09a - - -
(9.5-14.0) (10.3-13.4) (10.7-13.5)

LipH( xm) 2.6 £0.2a 23 +02b 23 +0.1b - 2.45 -
(2.4-3.0) (2.1-2.7) (2.2-2.7) (2.4-3.0)

LipW (xm) 8.0 £0.7a 7.5 £05a 777 £04a - 7.81 -
(6.8-9.3) (6.7-8.3) (7.0-8.3) (7.2-8.4)

SKW (uxm) 4.2 +0.3ab 41 +03b 44 +03a - 4.75 -
(3.6-4.7) (3.5-4.7) (3.9-4.8) 4.2-5.4)

MBW (©um) 9.6 £0.5a 99 £0.6a 9.6 £04a - - -
(8.8-10.5) (9.0-11.0) (9.0-10.3)

Tail ( «m) 35 +3a 34 =2ab 32 +2b - 356 £2 -
(30-40) (30-37) (28-37) (24-40)

ABW (um) 13 x1a 13x1a 12*+1a - - -
(11-15) (11-14) (10-13)

1

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

length; b'= body length divided by the length from head end to posterior end of oesophageal gland; c=body length divided by tail
length; c'=tail length divided by body width at anus; V=ratio between distance from vulva to anterior end of body and total body
length in %; m= ratio between the length of prorhabdion and stylet in % ; DGO= distance from base of stylet to the orifice of
dorsal oesophageal gland; o=ratio between the length of DGO 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 %; LipH=lip height; LipW=lip width; SKW= stylet
knob width; MBW= median bulb width; ABW=anal body width.

o w s W

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/TDIFFE.
Sher, S. A., and Allen, M. W. 1953 %?
Roman, J., and Hirschmann, H. 1969 "
Loof, P. A. A.1991 %
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(lateral field) » EH 4 I (incisures) » {H/DE{HIFT
bz PR A6 fRIRSR T BRAS S A2 AGRA ([8 — ~ B A
F) » HE 2 F{ER) 5.3 «m (4.5-6.0 «m) » FI05HE
ET 1/4 © %587 = % (post-vulval uterine sac) 5 » K&
#730-40 ym ([&— D) °

DNA FrE&P UL #1510 » Pratylenchus zeae W
2 {EERE > #EI: 5 (EERERE 2 R IR A1 (967-975 bp) FlI
HAEMEFS (967 bp) WIFHIFEIESS 97.3-100.0% > H7F
YIRS 99.3% © IR P. zeae WIXZEFFHIFIRTM 3 F&
IRIGHR S P. coffeae, P. penetrans & P. loosi ZAXZRIEFF
SITEIRIAHIEIEE » ARFP 7 £ 78.4% ~ 78.8% J2 78.1% °
5 P. zeae {XFEEVEFFHI R ITS-1 ~ITS-2 J 5.8S HIFFH
K/ AR5 RIES 321 bp ~ 192 bp K157 bp ©

TEANFZEH o BfESR Pzeal FEEFHY DGO JH ~ O HHK
LipH 5 3 HEAYISEF] Pzea2 Il Pzea3 55 2 fEEERIA
REE A2 5 > (ELER] H) & ey o [RORTEC {th 2 AR TRy

G REAE 4B > T H Pzeal FEEFAVHERMIEIEH 2T
B BEEY 2 PR RIMERESE 2252 o 539) > Pzeal #Y 3 {H
DNA FrERIFIEFY (967-975 bp) B EVEFFFIRIIAE
LIRS 97.3-99.8 % > FIIMEES 99.0 % » KILAHSEHE
SRR MBI RERHBORITZ RE I RL0E Frdls € 1Y 3 (R iR
ek R T PR S R — A AR S Ak > Bl Pratylenchus
zeae °

FH & 1 [ P o3 7 3 (AR S n e AR A - L
M i EATR EBURE S LR E 3 (ERE IR - R ETE
Uit B € SEAERASL > LA e e e RR AT AERY BR > 35 LeRFEER
FFEEE Pratylenchus zeae W% o ZFAHI S AT
[EE2 Sher fIl Allen K (1953)“? Fr# @& RHLLIL -
Hrp DREFIAIE (VIH) mAAHRE » Herll @by 25
T EEABEN - 81 Roman 1 Hirschmann —FX (1969) ¥
ZERHMHLE » DIBEIFLALE (EP M) AP EE R
(68-69 1m Fl188.1 xm) » HRZFARBIIGHR (stylet

[&— ~ Pratylenchus zeae WS Z CEEAGIERE © A, MERREEHETZRE (An, ALFT ; EP, HRHFL 5 Vu, &) 5 B, #@85HR
&84y (EP, HEMFL s ODG, 15 A EIRIE 2B IINIE 5 Is, JRATES s MB, rhERIEER s PoG, R AEIRED : C, MmfE
&8 (An, ALF9) ; D, REFTERAL (Vu, BEFT s PVvU, 250 =58  LEBIRERE : A=20 ik s B £D =10 K -

Fig. 1. Photomicrographs of Pratylenchus zeae female: A, Whole body (An, anus; EP, excretory pore; Vu, vulva); B,
Anterior region of female (EP, excretory pore; ODG, orifice of dorsal oesophageal gland; Is, isthmus; MB, median bulb;
PoG, post oesophageal gland); C, Female tail (An, anus); D, vulva region (Vu, vulva; PvU, post-vulval uterine sac). Scale

barsin A=20 ym; B-D=10 gm.
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[& . ~ Pratylenchus zeae [ft53.2 SEM BARTZHE : A FlI B, SEImE (AA, 2810 5 LAs, EWH8ER ; LF, {{ll747 5 OA,
CIRERITES) s C #fID, (An, ALY ; LF, {17 s Ph, AR s E FIF, FERZSY (Ins, {HIFR ;s LF, {17 5 Vu, B&[9) - Lk

BIRREE : A FIB =10 K s C EF =5 K »

Fig. 2. SEM photomicrographs of Pratylenchus zeae female: A&B, Anterior region (AA, Amphid aperture; LAs, lip
annules; LF, lateral field; OA, oral aperture); C&D, Tail region (An, anus; LF, lateral field; Ph, phasmid); E&F, Middle
region (Ins, incisures; LF, lateral field; Vu, vulva). Scale bars in A&B =10 xm; C-F=5 xm.

TE) (16.8-17.3 pm I 15.5 yem) » {HJ2 35 IR & fE
A 797G DES oy S EBE T 28 5 H el i # A =
SE T HIFHE BARE - 538 Loof X (1991)® A&
B > fERT HEEL IR IEE b o H S A [EER A I
REAYE AR o fEAFZEH L b ~C' > m ~ DGO ~ O ~
EP ~ P ~LipH ~LipW ~ SKW & MBW %53t 11 TEHTIY
M EIRE R} - AIHIFE P. zeae TETERESEE FRIANE ©
BRHBIARIEHR 22/8 (genus) FEHRAVFFHEANE &%)
HEE ~ H S AR e TR R AT R o [R] FS Az RE AR
& ] HLFE (species) [k 88 M REIMBIFF % > T
LRI B EFEAFR A 88 5252 F (intraspecific variability)
HIBIF Fede s AR/ @ 13539 28 AT RE AR LURE E] (o T2 g
SHE RO R K 2 AR [EIRRE BRI R KIAE [F]
— IR Ay &5 - A B AR T AR 8200 A S $E (valid

species) LA 49 {E"Y ~ 55 H" K 63 {#"” HYZESE o 3
A o FERH o FAE VIR T ZE KIS (genomic DNA)
FR9\ WL S 57 1t 0 0 Rs (ERAE T FB sl e Ml )37 2 M
MERERFAY A GO EN R g @50 n s e b R B a0, 23
J DR A2 FE IR A B AN S2AN[R] S 8 BR 5 5 AR
+F o DAt E A tE 5o AN R FEER AT -

AKIGE G Pratylenchus zeae HJ tDNA FrERFF 91w
JEERD GenBank BRE » H L fF5e%E 5.8S FLKIA
P ] TTS-1 FITITS-2 » LUK R4y 18S #1288 A
W4 > BP9 E BT LARES P. zeae WI57 FHRES
(molecular marker) B¢AE @i {BES (barcode of life) » DAFE{H:
TR B ka0 B PR P zeae 1IIH]
5% 4 (synonym) IR SRAERE "> SO (DU e FE A
Ml > 55— BRI A LLEHMR R o [RIRFEAR 2RI PCR
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(polymerase chain reaction) $3¢ffi » 12 IR 211 [E13%
S EH# B E A5 | %1 (species-specific primers) »
LIYE s E K/ tDNA - FrER o b 656 B — 5 4%
ek (KIS 2L AT » R AR BETE A ~ PR3 B fidi {5 3

AT 2B PERIMR IR R Ak E LAF -

AW eI TR G 32 B & B YIRS s 2SR & T
HERRE D) 5 TR O R B ) AR P R T
Tl A2 A d S e Pt R e o - BRI 3 2 AR R A%
RIS AR 5 AP VEP) REARBR A T BT 2 2 M o i 1
o BHEBARHAE T T - FEECEHITL 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 root-
lesion nematode Pratylenchus zeae (Nematoda: Tylenchoidea, Pratylenchidae) from corn plantations
in Taiwan. Plant Pathol. Bull. 18: 111-118. (' 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; ‘ Department of Plant Pathology, NCHU, Taichung, Taiwan;
*Corresponding author, E-mail: Dychen@tari.gov.tw , Fax: +886-4-2330-2803)

Three populations of Pratylenchus sp. were isolated by modified Baermann funnel method from
the rhizosphere soil which was sampled at three different corn plantations in Taiwan since October,
2007. According to the data of the morphology, morphometrics and ribosomal DNA fragment
sequences (including full 5.8S gene, ITS-1, ITS-2 and partial 18S and 28S gene), the 3 populations of
nematode was identified as P. zeae Graham, 1951. This discovery was the first report in Taiwan. The
representative sequence of rDNA fragment of P. zeae was submitted firstly to GenBank. The length of
rDNA fragment was 967 bp included 321 bp for ITS-1, 192 bp for ITS-2 and157 bp for 5.8S.

Key words: root-lesion nematode, identification, ribosomal DNA, Pratylenchus zeae



