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Fig. 1. Photomicrographs of Pratylenchus coffeae female: A, Whole body (Sm, spermatheca; Vu, vulva); B, Anterior region
(EP, excretory pore; Hz, hemizonid; MB, median bulb; PeG, post-esophageal gland); C, Head region (ODEG, orifice of
dorsal esophageal gland); D&E, Middle region (Ins, incisures; LF, lateral field); F-1, tail region (An, anus). Scale bars in A =
20 um; B-1 =10 pum.
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Table 1. Comparisons of the morphometrics of Pratylenchus coffeae female populations from Taiwan and the four reported

populations
Locality (code)
1 Tsautuen Shihkang Madou Chishan Mingchien Madou
Character
sugar orange tankan buntan lemon yam avocado
(Pcofl) (Pcof2) (Pcof3) (Pcof4) (Pcofb) (Pcof6)
n 15 16 16 16 18 17
L 0.57 £0.04%bcd®  0.59 + 0.05ab 0.58 + 0.04bc 0.57 + 0.05bc 0.62 + 0.04a 0.54 + 0.05cde
(mm) (0.50-0.62) (0.49-0.66) (0.48-0.64) (0.50-0.68) (0.55-0.71) (0.41-0.63)
a 31.5+ 2.4abc 32.2+2.9ab 30.6 + 2.4bc 33.3+2.0a 26.3+3.9d 29.2+2.7c
(28.0-35.9) (26.3.1-37.1) (25.5-35.0) (30.0-37.1) (19.1-35.0) (24.1-32.9)
b - - - - - -
b’ 4.3+0.3bc 4.4+0.5b 4.1+ 0.4bcd 4.3+ 0.3bc 5.0+ 0.4a 3.9+ 0.5d
(3.7-4.8) (3.6-5.4) (3.6-4.9) (3.8-4.9) (4.4-5.8) (3.3-4.8)
c 209+ 2.2a 20.3+2.1a 21.3+2.4a 21.0+ 1.5a 216+ 1.6a 20.7+2.1a
(17.9-24.6) (16.9-23.9) (17.0-25.9) (18.1-23.3) (19.1-24.4) (17.0-24.8)
c’ 25+0.2a 25+0.3a 2.4+ 0.4ab 25+ 0.3a 2.1+0.2b 2.2+ 0.3ab
(2.2-2.9) (2.1-3.0) (1.9-3.0) (1.9-3.1) (1.8-2.6) (1.8-2.7)
V 79.3+1.8b 8l4+1.2a 80.3+ 1.6ab 81.2+ 1.6a 81.2+0.7a 80.6+ 1.1a
(76.2-81.8) (79.0-82.7) (77.6-82.5) (79.5-84.9) (79.5-82.1) (79.2-82.3)
Stylet 16.2+0.8b 16.5+ 0.7ab 16.3+0.5b 16.5 £ 0.6ab 16.9 + 0.6a 16.2+ 0.4b
(zm) (15.3-17.5) (15.3-18.5) (15.7-17.2) (15.3-17.3) (15.7-17.9) (15.7-17.1)
m 492+ 1.4b 50.1+2.3b 50.2+ 1.3b 51.8+ 1.5a 50.6 + 1.7ab 50.5+ 1.0ab
(46.7-51.6) (46.7-55.2) (47.9-52.4) (47.9-54.4) (48.0-53.1) (48.1-52.6)
ODEG 2.7+0.4b 2.9+ 0.4ab 3.0+0.2a 2.8+ 0.3ab 2.8+ 0.5ab 2.9+ 0.3ab
(zm) (2.1-3.3) (2.3-3.7) (2.7-3.3) (2.5-3.5) (2.0-3.9) (2.4-3.3)
0] 16.4+2.3b 17.8 + 2.3ab 18.5+ 1.6a 17.2 £ 2.0ab 16.6 + 3.1ab 17.7 + 1.6ab
(12.4-20.6) (14.3-22.2) (16.2-21.0) (14.5-21.0) (12.5-23.2) (15.3-20.5)
EP 78 + 10a 79+ 7a 75+ 7ab 69+ 9b 71+ 1l1ab 72 + 8ab
(zm) (63-92) (62-88) (57-87) (52-78) (57-86) (55-86)
P 13.7 + 1.4ab 13.2+ 1.4ab 13.1+ 1.6ab 122+ 1.9b 114+ 19c 13.6 + 1.8ab
(11.1-16.1) (10.2-15.7) (9.8-15.7) (9.0-14.7) (8.8-14.2) (8.7-15.6)
LipH 2.0+ 0.2a 2.0+0.1a 1.9+0.2b 1.9+0.2b 1.9+ 0.2ab 2.0+ 0.1ab
(zm) (1.7-2.5) (1.9-2.1) (1.7-2.1) (1.6-2.1) (1.7-2.1) (1.7-2.1)
Lipw 7.0 £ 0.4bc 7.1+0.3b 6.9+ 0.3bc 6.7 £ 0.4c 7.6+0.3a 6.8+ 0.3bc
(zm) (6.4-7.9) (6.7-7.7) (6.4-7.3) (6.0-7.3) (6.8-8.0) (6.1-7.3)
SKW 3.7+ 0.3bc 3.6+ 0.3bc 3.8+ 0.2ab 3.8+ 0.3abc 40+0.2a 3.5+0.2c
(zm) (3.2-4.3) (3.1-4.0) (3.6-4.1) (3.3-4.4) (3.7-4.4) (3.3-3.9)
MBW 8.9+ 0.8¢c 9.9+ 0.6b 10.1+0.5b 9.5+ 0.7bc 11.3+0.8a 9.7+0.7b
(zm) (7.5-10.5) (9.0-10.7) (9.3-10.8) (8.1-10.7) (9.7-12.7) (8.3-11.0)
Tail 27 + 2abc 30+ 3a 27 + 3abc 27 £ 3abc 29 £ 3ab 26 £ 3bc
(zm) (24-31) (23-36) (22-33) (23-32) (23-34) (21-33)
ABW 11+ 1b 12+ 1b 12+ 1b 11+ 1b 14+ 1a 12+ 1b
(um) (10-13) (10-13) (10-15) (9-12) (12-16) (10-13)
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Table 1. Comparisons of the morphometrics of Pratylenchus coffeae female populations from Taiwan and the four reported

populations (continued)

Locality and host (code)

1 Shihu Shihu Sher & Roman Inserra, et Wu et al.,
Character
grape grape Allen, &,Hirschmann  al.,coffeae, Java citrus
(Pcof7) (Pcof8) 1953° 1969° 2001° 2002’
n 18 16 - 25 20 50
L 0.53 + 0.05de 0.52 + 0.03e 0.45.0.70 0.59 0.60 + 0.05 0.60 + 0.04
(mm) (0.45-0.65) (0.47-0.58) (0.52-0.72) (0.52-0.72) (0.53-0.71)
a 29.9 + 3.7hc 30.7 + 2.3abc 25,25 26.3 28.7+3.1 25.4+2.1
(20.4-35.7) (26.1-34.1) (20.1-33.7) (23.4-34.0) (20.2-30.5)
1 ] ] 57 6.7 6.7+0.4 6.8+ 0.7
(5.2-7.5) (5.6-7.2) (5.5-7.9)
b’ 4.1 + 0.4bcd 4.0+ 0.3cd
(3.4-5.1) (3.4-4.5) ) ) ) )
c 20.2+2.3a 20.5+ 1.8a 1799 18.2 20.9+28 204+ 15
(16.7-23.2) (17.4-23.9) (14.9-20.8) (17.0-31.0) (17.0-24.2)
¢’ 2.4+ 0.4ab 2.4 +0.2ab
(1.6-3.0) (1.9-2.7) ) ) ) )
v 8l.1+1.2a 81.3+1.1a 26.83 78.6 80.5+ 15 79.6+ 1.6
(79.2-83.7) (79.8-83.9) (74-79) (76.0-82.5) (75.4-82.7)
Stylet 16.6 + 0.5ab 16.1+ 0.5b 15.18 15.47 16.9 0.2 174+0.2
(um) (15.7-17.5) (14.7-17.0) (14.4-16.8) (16.5-17.0) (17.0-17.8)
m 51.7+17a 50.6 + 1.8ab
(48.4-54.9) (46.9-53.3) ) ) ) )
ODEG 2.7 +0.4ab 2.6+ 0.4b 3.0 28+05 33+05
(um) (2.0-3.5) (2.0-3.3) ) (2.4-3.6) (2.5-4.0) (2.5-4.3)
o) 16.5 + 2.2ab 16.3+2.2b
(12.5-21.0) (12.3-20.2) ) ) ) )

EP 76 + 9ab 73 + 6ab 87.5 84.2+6.0 87.5+52

(um) (57-88) (57-83) ) (81-104) (76-100.5) (77.5-98.8)
P 142+1.7a 14.1+1.1a
(10.5-16.3) (11.9-16.0) ) ) ) )

LipH 2.0 £ 0.1ab 1.9 + 0.1ab 2.3
(um) (1.9-2.1) (1.7-2.0) (1.8-2.4) ) )
Lipw 7.2+0.4b 7.0 £ 0.3bc 7.3
(um) (6.7-8.0) (6.7-7.5) (6.6-7.8) ) )
SKW 3.6 £ 0.3bc 3.6 +0.2bc 3.8 42+02 3.9+04
(um) (2.8-4.3) (3.1-4.0) (3.0-4.8) (4.0-4.5) (3.3-4.5)
MBW 10.2+0.7b 9.8+0.7b
(um) (9.3-11.5) (9.0-11.3) ) ) ) )

Tail 27 + 2bc 25+ 2¢ 32.5 29.0+ 3.3 29.7+25
(um) (23-31) (22-30) ) (27.0-38.4) (21.5-36.0) (25.0-36.3)
ABW 11+ 1b 11+ 1b 13.2+1.1
(um) (10-14) (10-12) ) ) (11.5-15.0)

31
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' 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 % ; ODEG = distance

from base of stylet to the orifice of dorsal oesophageal gland; o=ratio between the length of ODEG 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.

2 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.

* Sher & Allen,1953 ®®; ® Roman & Hirschmann, 1969 “9; ® Inserra, et al., 2001 ®; "Wu, et al., 2002 ©*

[& — - Pratylenchus coffeae fifi&s 2 ERFARIZRE © A, 5eBEE:fS + B, WHIGE07r (EP, HEMFL - MB, EiEEEK + PeB,
B EER)  C, Blndlsr (Bu, AZf2%€ ; Gn, EIH, Sp, ZZHf) o LEBIRERE - AZE C=20 ik -

Fig. 2. Photomicrographs of Pratylenchus coffeae male: A, Whole body; B, Anterior region (EP, excretory pore; MB, median

bulb, PeG, post-esophageal gland); Tail region (Bu, bursa; Gn, gubernaculum; Sp, spicule). Scale bars in A-C = 20 um.

4R P. coffeae ZJUREHIE(E
BB Py EEE 1Y 8 ([ P. coffeae MfEssidit
PR EE () Bk Pcofs MEEFHY a H - b
H P IE - UEAVEE (LipW IH) ~ & E kAR
(MBW IH) FIRLFIirEAVEEE (ABW JH) % 6 JEHIE
EREIETEER 7 TEEREAHER R Z R4 (P
<0.01) > 8 {EfERFEIMNHM ST HIESMHERT - &
> 4 (EFERE > s RS EE () » HE Peof7 Y
ISR (L 1H) - Peofd HYIHFRIEE (spicule TH) Al
PcofS HyfEREEIKEE (MBW IH) HYSPHI{EAIEAML 3
AR ZEI  HRSENEENHIEE 4 fEEf
MNZERAK > HHEPREEN a HcH - mIE -
ML EFEImAYEEREE (EP TH) ~ BN & EMNEE
(LipH A1 LipW I8) KALPIMIENRSE (ABW IH) & 7

THASPIEEAE 4 (EfERER B s 252 (P <0.01) -

TRIE 455 P. coffeae 7 rDNA K EXF5

t 7 (& P. coffeae AYMLEIEEET - SHETHIELS 18 (i
FERSHYFAG P51 (1216-1265 bp) - HEAfUR MY
(1249 bp) FEIHYAH[E] BE Fy 97.4-99.8% - H P {H &y
99.2% CRETRER) - HIL—RMEFIIMBEINC#E
3 fEIR S 4352 P. zeae ~ P. penetrans &z P. loosi 2 (X3FE 4
A (K7 ks Accession No. FJ643590 ; Accession No.
FJ799117 ; Accession No. FJ799118) [#E{THEFILLES
HFpHMHE (R 77 A s 55% ~ 56% Kz 72% ([&lPY)
2 P. coffeae (XFM:F5FHY ITS-1 ~ ITS-2 & 5.85 HyF
FIR/N - fRFP57 31 By 484 bp ~ 311 bp £z 157 bp -
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Table 2. Comparisons of the morphometrics of Pratylenchus coffeae male populations from Taiwan and the three reported

populations
Locality and host (code)
Character® Shihkang Chishan Mingchien Shihu Sher & Allen. Inserra, et al., Wu etal.,
tankan lemon yam grape 4 coffeae, Java 5
1953 . 2002
(Pcof2) (Pcof4) (Pcofb) (Pcof7) 2001
n 12 13 12 15 - 20 50
L 052+003%° 054+004a 053+003a  0.47+0.04b 0.45.0.70 059+003  052+0.04
(mm) (0.48-0.58)  (0.46-0.61)  (0.49-0.58)  (0.42-0.53) (0.56-0.65)  (0.46-0.59)
a 351+30a  37.9+23a  31.0+28a  36.2+3.4a 26.40 308+ 16 320+21
(31.1-42.3)  (35.3-436)  (265-36.7)  (32.1-44.2) (28.7-33.9)  (28.7-36.5)
6.7+0.3 6.6+ 0.4
b - - - - 6-7
(6.0-7.3) (5.9-7.4)
b’ 45+0.3a 4.2+0.4a 4.6+ 0.3a 4.1+ 0.4a
(4.0-4.8) (3.5-5.0) (4.2-5.0) (3.2-4.6) ) ) )
c 205+12a  214+19a  203+20a  19.8+16a 1724 218+ 16 214+18
(19.2-22.9)  (17.8-24.0)  (18.2-252)  (16.5-22.9) (19.4-254)  (19.6-25.7)
¢ 2.7+0.2a 2.7+0.3a 2.7+0.2ab 2.4+0.3b
(2.4-3.0) (2.3-3.5) (2.3-2.8) (2.1-2.9) ) ) )
Spicule  17.8+11b  203+1la 184+ 09b  18.0+15b 175+ 0.6 152+1.1

(um) (16.7-20.0)  (18.0-21.7)  (17.3-19.7)  (15.0-20.0) ) (16.0-18.0)  (12.5-16.3)
Stylet 149+08ab  157+08a  152+06ab  14.6+ 0.8b 1517 15.0+ 0.4 16.4+ 0.4
(um) (135-16.4)  (14.3-167)  (14.4-161)  (13.5-16.5) (145-155)  (16.3-17.5)

m 518+16a  526+12a  509+15a  51.8+18a
(49.0-54.6)  (51.0-54.8)  (48.4-526)  (49.0-55.0) ) ) )
ODEG 28+04ab  2.9+0.3ab 2.5+ 0.4b 3.0+0.4a 36+0.3
(um) (2.1-3.2) (2.4-3.2) (2.0-3.0) (2.4-3.3) ) (3.0-4.0) )
0 188+24ab  183+21ab  168+21b  208+2.1la
(14.9-21.3)  (15.0-22.4)  (13.9-196)  (16.8-22.9) ) ) )

EP 77 + 5a 75+ 7a 75+ 6a 74+ 6a 86.4+4.7

(um) (72-85) (62-88) (64-85) (64-83) ) (79-94) )
P 146+09ab  138+18b  141+09b 156+ 05a
(13.3-163)  (11.2-18.3)  (13.0-155)  (14.4-16.7) ) ) )

LipH 1.9+0.1a 1.8+0.2a 1.7+0.1a 2.0+0.1a
(um) (1.9-2.0) (1.4-2.0) (1.6-1.9) (1.7-2.1) ) ) )
Lipw 6.5+ 0.5a 6.1+ 0.5a 6.1+ 0.4a 6.0+0.3a
(um) (6.0-7.3) (5.2-6.8) (5.7-6.8) (5.3-6.5) ) ) )
SKW 2.8+ 0.3ab 3.1+0.3a 3.0+0.2ab 2.7+0.3b 34+0.2
(um) (2.4-3.3) (2.8-3.4) (2.8-3.3) (2.4-3.1) ) (3.0-3.8) )
MBW 7.5+ 0.4b 7.4+ 0.4b 8.6+ 0.8a 7.8+0.3b
(um) (7.1-8.0) (6.3-8.0) (7.9-10.0) (7.3-8.1) ) ) )

Tail 26+ 1a 26 + 2ab 26+ 2a 24+ 2b 27.1+1.9 244+13
(um) (24-28) (23-29) (23-28) (21-26) ) (245-31.0)  (21.3-26.3)
ABW 10+ 1a 9+1a 10+ 1a 10+ 1a
(um) (9-10) (8-11) (9-11) (9-11) ) ) )

123456 gaa table 1.
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&= ~ Pratylenchus coffeae lif&:~ SEM sZJPRE @ A, &afigriimeisr (EP, FEMSL) B A1 C, BHimE T (LAs, El
BGER 0 LP, B0 LD, BH)  DAIE, TEEy (LR (7)) © F 2 H, RBimEisr (An, HLFT : Ph, fIERRL) - EEBIR
RE ANDZEH=10{CK BRI C=5%0K -

Fig. 3. SEM photomicrographs of Pratylenchus coffeae female: A, Anterior region (EP, excretory pore); B&C, Head region
(LAs, lip annules, LP, labial plate, LD, labial disc); D&E, Middle region (LF, lateral field); F-H, Tail region (An, anus; Ph,
phasmid). Scale bars in A, D-H = 10 um; B&C = 5um.
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HMEEFHEAHEESE Y > MABERE a~c-~m-
EP ~ LipH ~ LipW Jz ABW %3kt 7 IHAVHIEHEELE
4 (EfERFE B S A2 R - 5540 PeofS BYEREMIEEA]
HAFERRA RO 2R > (HEH 3 {E rDNA F EF AR5
(1250, 1251, 1252 bp) i P. coffeae MyfLFE M (1249
bp) ZA/IMHIT - HFFIR 2 MHEIE Ry 99.2-99.8% -
bl s AR SRR EAE > DU rDNA | EXF51IHE
[EFEAIERBAEL S 4T - FEE A2 B Rt & B HHENT &
&~ ffH ~ SCH -~ g BRELRIAT SRR 1 > DURLL
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[#51 Sher & Allen (1953) ®® > 4 2y I IE H &
K& BEYT - HLZOR1 Roman & Hirschmann (1969) @ >

Wesadl € ERIEEYE - REBBOAETHHAVHIEEFA R

B RS A B RSy » AR E
(IPERE (EP TE)EBCAMAEE (69-79 pm F187.5 um) -
5L Inserra 5 (2001) P2 s bh - K SEHTHIE
EHE S - Hrhilsait A EP TEAEIE S
FREHREAS R (69-79 um F1 84.2 um) » HLICB CI5H4EER
(ERE (SKW IE > 3.5-4.0 um fl14.2 um) : ZEi 4 (Hif
SBRREREEDSY - BT IESN D AR AR B A
FEUHANMIEEEE (ODEG IH) AEAZE (2.5-3.0 um il
3.6 um) - BRI Wu 2 (2002) ©F pAa s HIE ARG
PR EHIEORIEL - AT MR a TEAYTEE
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(2.6-3.0 pm F1 3.3 pm) - DLK EP JAHYFEIHEREZAE/ N
(73-79 pm F187.5 um) » HEHNEEEHETAES
MBS 5 SBYNEER Ry > T 7 SRR TE H Ry ]
HIEFE (Spicule 3E, 17.8-20.3 um #1 15.2 pm) FIISTEY
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4 el ER R VIH RS E AR 2 [ERSIRFIRE R f i
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Sy b RAEEERVTREIFT R EIRY 8 (EFRES 45 st
FEE0Y Py IAE E S - (E2F0 P coffeae WYAHEIFE R
& (93.7-95.4%) (fEEARFFELR] - M HH rDNA F E
AR ITSL A ITS2 EFFRsHy P. coffeae
B [T R TR E R E Y 8 (EFR AR a i
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ABSTRACT

Chen, D. Y., Ni, H. F? Tsay, T. T3, and Yen, J. H.** 2011. Identification of root-lesion nematode Pratylenchus coffeae
(Nematoda: Pratylenchidae) occurred in Taiwan. Plant Pathol. Bull. 20: 26-38. (* Plant Pathology Division, Agricultural
Research Institute, Wufeng, Taichung, Taiwan; 2 Department of Plant Protection, Chiayi Agricultural Experiment Station,
TARI, Taiwan; * Department of Plant Pathology, NCHU, Taichung, Taiwan; * Agricultural Extension Center, National Chung
Hsing University, Taichung, Taiwan; ® Corresponding author, E-mail: jhyen@nchu.edu.tw, Fax: +886-4-22860267)

Eight populations of root-lesion nematode were isolated from the roots of sweet orange (Citrus sinensis), tankan (C.
tankan), buntan (C. grandis f. buntan), lemon (C. limon), avocado (Persea americana), grape (Vitis vinifera) and the yam
tubers using modified Baermann funnel method in Taiwan during October 2007 to March 2011. Morphological features
observed via optical microscopy and SEM showed that the 8 nematode populations have low and flat lip region, with two
annules; the labial disc and labial plate of the lip region are integrated into a smooth face and most of end-tail shapes are
truncate, few are bluntly pointed. Based on the morphology, morphometrics and ribosomal DNA fragment sequences,
including full 5.8S gene, ITS-1, ITS-2 and partial 18S and 28S gene, we have identified the 8 populations of root-lesion
nematode as Pratylenchus coffeae (Zimmermann, 1898) Filipjev & Schuurmans Stekhoven, 1941. The length of
representative rDNA fragment sequence of P. coffeae was 1249 bp, in which the lengths of ITS-1, ITS-2 and 5.8S gene were
484 hp, 311 bp and 157 bp, respectively.

Keywords: identification, Pratylenchus coffeae, ribosomal DNA, root-lesion nematode



