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Helicotylenchus dihystera (Cobb, 1893) Sher, 1961 -~ 6 £+ H. crenacauda Sher, 1966 » L1F; 4 B%
Rotylenchus brevicaudatus Colbran, 1962 - g . F8 AR (IR IR B8 ~ TEREHIE(E
(morphometrics) K444 % DNA (ribosomal DNA, rDNA) FrEd > 5.8S ERFOAEEE RS (Internal
transcribed spacer, ITS) RyFFFIFHEIE ELE AT « ATttt 58 2 se BRI REHIE(ER] SEM S

ZREJTIHIE R » M E RAE GenBank LRI i b8 £k — MRIEAE fik sk rDNA FER (Hh 4 (EFFSILLE
P52 » 14 5.8 HF ~ ITS1KEITS2) » A/VirRIE 1317 bp ~ 1316 bp K 1222 bp .~ X F i
Feall > FROETH SRS i SE & — S E ER B € Bk} -

R fEgE - hEAERR & ~ B - £4¥E 2 DNA - Helicotylenchus dihystera ~ Helicotylenchus
crenacauda - Rotylenchus brevicaudatus
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Rotylenchus Filipjev, 1936 ~ Helicotylenchus Steiner, 1945

(151819) |
KScutellonema Andrassy, 1958 %:=J& (genus) #7 &5
’ , ey A A 7! ZLAA
@ 1 e Gt B 45 Rotylenchinge Golden, [ 2005 4E42 » BERE G AR BRI

1971 + i Scutellonema HIBFHEEEH Hoplolaiminae zpy  HEF] 25 REER 2 iR & - H i O BRI SRTE B
4% . Rotylenchinae Z X % /& (type genus) £ Helicotylenchus dihystera (Cobb, 1893) Sher, 1961 » 6 #%
Rotylenchus » H: -5 IZRER: 0 MR FL. (phasmids) £ H. crenacauda Sher, 1966 * 4 B¥&5 Rotylenchus
BRIV 5 AR SRR/ NERER (punctuate) » {37 fALFIET  brevicaudatus Colbran, 1962 » Hiff 9 B HIE 52
i - 5> Rotylenchus fll Helicotylenchus 76288 Fi=  Scutellonema spp.® o H. dihystera @1E2: 5 &1z 53 {fi
gAY & il T (orifice of dorsal esophageal 2301 (polyphagous) #iRskfEAE » H&F FHEY) FEERES
gland, ODG) 7B HEME IS FEEREE IR » TEATHH £ - Diab Ml EL-Eraki — FK"O7Ei = v ffd 1000 4
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7 H. dihystera FAHIERBIE > £ 6 {EA% - kLR
$Bg > Hith B D 78 % o FYMELIHE (turf) k
thEEEH > H. dihystera A&k 1 BEFIN)L R RIREH
FEZWIFERHS? o (EREIRE &R )5 T > H. dihystera
(P TFAE A HG 08 A FEE T B M ZE R (47 R
Pseudomonas solanacearum {1 P. caryophylli 5[#E) #$5
ERFEFA A o

#Z HAl » Helicotylenchus #lI Rotylenchus —J&##
SR 208% 6 Helicotylenchus crenacauda™ ~ H.
erythrinae (Zimmermann, 1904) Golden, 1956 ® ~ H.
exallus Sher, 1966 ®” ~ H. dihystera ® - Rotylenchus
brachyurus Steiner, 1938 ® ~ R. buxophilus Golden, 1956
12 . R. robustus (de Man, 1876) Filipjev, 1936 @& R.
multicinctus Cobb 1893%% 2 8 {#fd » {H H & 2 H.
crenacauda Il H. exallus 72 REiHl & BikE BT {it b
> HERAEEE QI AT B B DA A B o TEAT
Fe A BN BT T e T R e AR a0 K H L e 22
(Morphology) ~ TZRE HIEAE (morphometrics) F & N
FEEEIEE] (internal transcribed spacers, 1ITS-1 & 1TS2) .2
IDNA BRI LU BLEL T RS T - w)2E T
I = AR ST 1 A< Pk 2 3 R R SR oy
IEN -

ZREVIIVEEES
AR 2 WRE AR BERR A > HAC U B A A

F— ~ {3\ Helicotylenchus #l1 Rotylenchus &b < ki

P bl 92 SEA FE B R AT < B — G Rl SR A B 25
ol Z AR P LA 15k () = R DLS A AP
ERIR o i o e - PITIEE AS < SR BERR A LR 2%
BB ETRGE B, - 16 CiamiBrh RIEARTT -
E R ERIREHIHIE 755 f 'DNA B (&5¢% 5.8S
£ - 7y 18S F128S FK K ITS-1 T 1TS-2 A EkI
) eIl A0 B ESE - B 00 T BRI 2 BGER T fiE
BERIBR EC 59 Z i M) o 53 harahty SEM 1 REH
2~ iaaiEE DNA HHEY ~ IDNA Fr BP9 25800 AT
SRR S 205k - BRI =MiRsa A IDNA
B ARE NP S A2 75 B NG 1 o 5 = FRAE %
L BRI L T2 FEHI B 5 00T 2 DL SAS Frat
SIHTRAS GLM 27 (1999, V8.2) T T8 /5 71T

#aak IDNA Fy B Z (&5

ARFFE AR =R RR s 2 25 A ARSI (—B
141741, consensus sequence) FYZEEE A BT 759
B Helicotylenchus dihystera &1 » F§ Hdil ~ Hdi3 »
Hdi4 ~Hdi6 /& Hdi9 % 5 BEorhidkit 1 ~2~1-2 & 1
{520 B EATRE ST - IS 7 156 IDNA R ERZIFIRIT
Y1 - AT 4 BEEEIL 6 (EIRE Fedlp e 4e 2 — 2
Fegll > THAS A Bt (RE (B B bt A% fikak 2 AR
741 (1317 bp, GenBank, Accession No. DQ309585) : il
6 BFAY H. crenacauda 1 » FH Here3 ~ Hered Fl1Hcre6 7%
PEHY 2 (EEEREHETT B/ - HIELS 6 15 rDNA FERIA
MEE G - HorhiaT R 4 (R 268 LR [R5

Tablel. The origins of Helicotylenchus and Rotylenchus populations investigated

Species Code Origin Host
H. dihystera Hdil Ruisui, Hualien County Pineapple (Ananas comosus (L.) Merr.)
Hdi2 Mingchien, Nantou County Pineapple (A. comosus (L.) Merr.)
Hdi3 Hengshan, Hsinchu County Orange (Citrus spp.) (X %)
Hdi4 Chiaohsi, Yilan County Orange (Citrus spp.)(&:1)
Hdi5 Chishang, Taitung County Orange (Citrus spp.)(& 1)
Hdi6 Sanhsing,Yilan County Banana (Musa spp. cv. '‘Ba-chiao’)
Hdi7 Mingchien, Nantou County Banana (Musa spp. cv. 'Pei-chiao’)
Hdi8 Kinmen Banana (Musa spp. cv. 'Pei-chiao’)
Hdi9 Dungshr, Taichung County Pear (Pyrus pyrifolia var. yokoyama)
H. crenacauda Hcrel Hukou, Hsinchu County rice (Oryza sativa L.)
Hcre2 Mingchien, Nantou County rice (O. sativa L.)
Hcre3 Sanhsing, Yilan County rice (O. sativaL.)
Hcred Houli, Taichung County rice (O. sativalL.)
Hcreb Yuannli, Miaoli County rice (O. sativalL.)
Hcre6 Tsautuen, Nantou County Banana (Musa spp. cv. 'Pei-chiao’)
R. brevicaudatus Rbrel Kinmen Eggplant (Solanum melongena L.)
Rbre2 Kinmen Red pepper (Capsicum annuum L)
Rbre3 Kinmen Tomato (Lycopersicum esculentum Mill.)
Rbred Kinmen Garlic (Allium sativum L.)
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HEEEA AR EMERS (1316 bp, GenBank, Accession No.
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bp, GenBank, Accession No. DQ309587) -

LSS

Helicotylenchus dihystera Z $55%€

EETER R ~ AR R SR A E R E R S i 9
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Table 2. Morphometrics of the Helicotylenchus dihystera populations isolated from Taiwan and Kinmen and its
comparison with topotypes recorded in Australia

Locality and host (code)

Character* Ruisui Mingchien Hengshan Chiaohsi Chishang
Pineapple (Hdi1) Pineapple (Hdi2) orange (Hdi3) orange (Hdi4) orange (Hdi5)

n 12 12 22 15 15

L (mm) 0.65 + 0.02 0.64 +0.05 0.57 £+ 0.05 0.63 + 0.06 0.63 £+ 0.06
(0.62-0.69) ab’® (0.55-0.69) ab (0.49-0.65) ¢ (0.51-0.75) ab (053-0.71) b

a 29.6 £ 25 30.7 £25 265+ 15 26.2 £ 20 269 £ 28
(26.0-33.5) &b (27.5-34.5) &b (23.3-295)d (23.2-31.5)d (23.0-324) cd

b 80+ 04 84+ 05 80 £05 83 £0.7 86+ 06
(7587 ¢ (7.7-9.2) abc (6.6-8.9) c (7.1-9.3) abc (7.4-9.7) ab

o) 4.6 + 0.3(n=5) 4.4 (n=4) 4.6 + 0.5(n=13)

(4.2-4.9) (4.0-4.5) (4.0-5.9)

c 548 + 6.8 49.7 £50 455 + 54 454 + 6.2(n=14) 50.5 £ 5.3(n=14)
(45.0-69.0) a (41.3-575) b (37.354.2) b (35.3-57.3)b (43.1-61.0) ab

c 093 +01 097 £01 097 £ 01 1.00 £ 0.1 091+ 01
(0.7-1.1) b (0911 ab (0.8-1.1) ab (0.8-1.) ab (0.7-1.0) b

v 65.1 +£ 0.7 648 +14 643+ 11 63.6 + 09 639 + 1.3
(63.5-65.9) a (61.7-66.9) ab (62.8-66.1) ahc (62.0-64.8) ¢ (61.8-66.4) bc

Stylet ( pm) 262 £ 08 261 +12 249+ 08 258+ 11 26.2 = 1.3(n=14)
(25.3-27.3)a (24.3-28.0) a (23.3-26.3) b (24.3-21.3) a (24.7-287)a

m 489 = 1.2(n=11) 492 +12
(47.4-50.7) &b (46.8-51.3) a

ODG ( pm) 139+ 13 136 £1.3 11.8 + 1.1(n=21) 13.4 + 1.6(n=14) 13.4 = 1.1(n=13)
(12.0-16.7) ab (11.3-15.3) &b (9.3-14.0) c (11.3-16.0) ab (11.7-15.0) ab

o 533+ 58 520 +£42 476 + 50 520 £ 6.1 52.1 + 3.7(n=12)
(44.9-66.0) ab (45.2-59.3) ahc (38.357.1) ¢ (44.9-64.5) ab (47.4-57.2) b

EP (m) 118 £5 106 + 7 9% +6 97+6 9% + 6(n=14)
(112-131) a (98-118) b (82-104)d (85-103) cd (81-108) cd

P 180 £ 0.7 167 £1.2 166 = 1.4 154 + 14 154 £ 14
(16.9-19.0) a (14.9-185) ab (14.2-202) b (13.5-17.7) bc (13.7-18.0) ¢

Tail (pm) 12+1 13+1 13+2 14+2 1342
(10-14) c (12-16) be (10-16) be (11-17) &b (10-16) bc

Anal body 13+1 13+£1 13+1 14+1 14+1

width ( um) (12-14) ¢ (12-15) be (12-15) ¢ (12-17) ab (12-16) abc
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Table 2. Morphometrics of the Helicotylenchus dihystera populations isolated from Taiwan and Kinmen and its
comparison with topotypes recorded in Australia (cont.)

Locality and host (code)

Character Sanhsing Mingchien Kinmen Dungshr Australia

banana (Hdi6) banana (Hdi7) banana (Hdi8) Pear (Hdi9) Sugar cane
(Topotypes)*

n 16 10 12 12 10

L (mm) 0.66 + 0.07 0.67 £0.04 0.68 + 0.03 0.63 £+ 0.02 0.59-0.79
(0.53-0.75) b (0.61-0.71) &b (0.63-0.75) a (0.58-0.66) b

a 286+ 16 313+21 305+ 24 262 £ 14 27-35
(24.6-30.5) be (28.2-345)a (27.2-35.3) ab (23.9-28.3)d

b 85107 88+ 05 85104 83 £02
(7.3-9.5) abc (8.1-9.7) a (7.7-9.0) abc (7.9-8.8) abc

b' - 4.8 (n=4) 4.6,4.7(n=2) 4.4 (n=4) 4.4-59

(4.6-5.1) (4.2-4.5)

c 481 + 46 492 +55 445 + 86 47.7 £+ 6.5(n=11) 35-49
(39.4-56.2) b (40.7-56.7) ab (43.1-61.0) b (38.2-64.0) b

c 099 £ 01 099 £01 11102 098 £ 01 0812
(0.9-1.3) ab (09-1.1) ab (0.7-14) a (0.7-1.2) ab

v 63.7 £ 1.0 63.8 £0.9 637+ 10 644 £ 12 60-65
(62.0-65.3) c (62.5-65.4) bc (61.9-66.0) ¢ (62.1-66.6) abc

Stylet ((pm) 258 £ 0.9 26.2 + 0.6 256 + 0.7 26.0 + 0.7 25-28
(24.3-275) a (256.3-27.0)a (24.0-26.7) ab (24.7-27.0) a

m - 488 + 0.7 47.7 £ 1.1(n=8) - 46-50

(47.3-49.8) &b (46.2-48.8) b

ODG ( pm) 129 +£ 10 13.9 £ 1.0(n=9) 14.3 £+ 1.4(n=11) 12,9 £ 0.7(n=10)
(10.8-14.0) b (12.0-15.3) ab (11.7-15.7) a (12.0-14.3) be

0 50.1 +£ 37 528 +37 553+ 6.1 495 + 34 37-46
(43.7-55.3) be (46.2-58.8) ab (43.8-60.5) a (44.4-54.2) be

EP (um) 101 +7 105 + 8 107 + 4(n=10) 100 £ 6 -
(92-112) be (85-113) b (101-113) b (88-111) bcd

P 155+ 1.0 156 £1.1 1568+ 1.1 161+12
(13.4-174) c (13.9-18.1) be (14.0-17.6) be (14.4-17.3) be

Tail (pm) 14 £2 14+1 16 +4 13+2
(11-18) be (12-17) abe (11-23) a (10-17) be

Ana body 14 £2 14+1 15+2 14 +1

width ( um) (10-16) abc (13-15) abc (12-17) a (12-15) be

1

n=no. of nematodes; L=body length; a=body length divided by its maximum width; b= body length divided by the length from
anterior end of body to the metacorpus; b'=body length divided by distance from head end to posterior end of esophageal glands;
c=body length divided by length of tail; c'=tail length divided by anal diameter of body; V=ratio between distance from vulva to
anterior end of body and total body length in %; ODG= the distance from base of stylet to orifice of dorsal gland; o=ratio between
the length of ODG and total length of 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 %.

2 Measurementsin the form: mean = standard deviation (range), "-" = no data.

® Means in each row with the same letter of letters were not significantly different at 1% level by LSMEANS/TDIFF.

* Sher, S. A. 1966



& — ~ Helicotylenchus dihystera Mff&Z JCERARIIIRE © A, aafSi7 ILIFTIZRE (eg, BIENRGE 5 V, BB : B, &i85Rm

53 (ep, PRIFL s h, 2R HEE
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Fig. 1. Photomicrographs of Helicotylenchus dihystera female, A: Whole body (eg, esophageal gland; v, vulva); B:
Anterior region (ep, excretory pore; h, hemizonid; mb, median bulb; ODG, orifice of dorsal esophageal gland); C (Hdi6),
D(Hdi4) & E (Hdi2): Posterior region (a, anus). Scale barsin A=50 xm;in B-E=10 xm.

Helicotylenchus dihystera (#—) o FH&IE FElll & {En]
- BRT Hdil B89 EP JEF] HAi3 B L 55 LIk
Hdil #% p JEA0 Hdi3 By ODG JERYZFE{E 53 AT E
BR 8 BER HAR 7 B 2 BUMRRE A2 5241 (P=0.01) (X)) »
HoAth IS (ERY P (A &R [BIESAHE 6 - 7 rDNA
R ERFR AR L | oo 7 (R RS 2 A B A1 (1313-
1318 bp) FO—EE K51 (1317 bp) AAH B (E#EE 15
98.3-99.6% ° SAit Hdil Fl1HdI3 1 3 {[&# rDNA J7 B
IERE IR —E RS ]S {E RS 98.3% LA | -

H. dihystera LIEFES MRETRIE E % > &b 5 [ IE
with Bk 2B G IEhET - T R E RS S5 A ME
B8 (ventral overlapping) @ TREEFT (vulva) (7B ais
s fli% (V, 61.7-66.9 %) (Bl —, A) o B2 B Bk
(hemispherical) H 82 a8 7 252 AR R > H =g

3.1-3.7xm: B E R INKEBHE (transverse
striation) » 2IH; 4-5 {ERER (annules) (El—, B; &,
B) o [IBI#5EK (stylet knob) 2 i Ai#5g 2 Hi T L2 BLSE ¢80
AR (indented) » HARE #)5 4.5-5.1 . m ; T EE IREAC
WL B EE T 165 BRIEAR#Y 10.8-16.7 «m 3 AR ITEEEK
BONEF - HMEEHE 9.0-101 xm: A
(hemizonid) 1EN7RAHE (T (excretory pore) RIS » M
HEM [ 5RNE HIEERER) 85-131 «m (B —, B) - EikiE
[HH LE B AR R ZEEE (projection) ([E—, C; [E—,
C) » HLFT (anus) FlR M TRREHEIE A 10 (EFER »

LB FERERY 10-18 «m > T HIENRFL (phasmid) R &8
TR 18 {EfEER » HIBIEERERRIF 26-34 1« m (&
—, C, D, E fIE—, C, D) - &% X 2l (lateral
field) B4 4 {&H1%9% (incisures) » HE R 4.2-5.3
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Table 3. Morphometrics of the Helicotylenchus crenacauda populations isolated from Taiwan and its comparison with
paratypes recorded in Indonesia

Character*

Locality (code)

Hukou Mingchien Sanhsing Houli Yuannli
(Hcrel) (Hcre2) (Hcred) (Hcred) (Hcreb)

n 15 12 16 17 14

L (mm) 0.69 =0.04 0.69 = 0.04 0.65 &= 0.04 0.69 + 0.04 0.69 + 0.06
(0.61-0.74)* & (0.64-0.76) a (0.59-0.75) a (0.60-0.76) a (0.58-0.82) a

a 254 £21 281 +24 282 22 26.2 =19 244 +17
(21.7-29.6) c (23.7-32.6) ab (23.7-313) a (23.5-30.4) bc (22.3-27.3) c

b 9.1 07 9.6 =04 89 £ 06 92+ 06 9.6 £07
(7.8-10.1) abc (9.1-104) a (8.1-10.1) c (8.1-10.1) abc (8.5-10.7) ab

b’ - 4.9, 5.4(n=2) - - 49 +05

(4.0-5.7)

c 4477 £4.8 425 +46 404 =80 396 £7.3 471 £57
(32.0-50.7) ab (33.7-50.0) ab (29.5-59.2) b (26.2-54.3) b (37.1-56.2) a

c 11 +01 12 £01 12 +02 12 +0.2 10+01
(0.9-1.4) ab (1.0-14) a (0.9-1.4) a (09-1.7)a (0.8-1.2) b

\ 632 £1.3 62.8 +1.0 635+ 1.6 638 = 1.1 63.0 £ 1.3
(61.2-65.8) a (60.9-64.3) a (60.9-67.5) a (62.1-65.8) a (61.1-65.7) a

Stylet (pm) 270 £11 26.3 £0.9 263 = 1. 126.6 £1.0 270 £ 1.0
(25.0-29.0) a (25.3-27.3)a (25.0-28.7) a (24.2-29.3) a (25.7-29.3) a

m - 46.1 =16 - - 454 + 0.9 (n=13)

(43.5-49.8) a (435-47.2) a

ODG (pm) 10.3 £0.9 115+ 09 9.8 £ 09 104 = 1.2(n=11) 9.2 + 1.5(n=13)
(8.7-12.0) b (10.3-13.3)a (8.3-11.0)b (9.2-12.7) ab (6.7-11.3) b

O 381 +29 437 =36 374 +£38 395 + 4.6 34.1+49
(34.6-43.0) bc (38.1-50.2) a (28.9-42.3) bc (34.4-47.6) ab (25.1-40.1) c

EP (pm) 99 +8 92 + 4(n=11) 100 + 4 101 =+ 5(n=14) 100 + 6(n=13)
(85-115) a (87-101) b (90-105) a (93-113) a (90-112) a

P 144 +14 133 0.6 154 +11 149 + 1.2 145 +11
(12.8-17.4) bc (11.8-14.1) ¢ (12.5-17.8) a (13.1-17.4) ab (13.1-17.1) abc

Tail (pm) 16 +2 16 +2 17 +3 18 +3 15+2
(14-20) b (13-19) ab (12-21) ab (13-26) a (12-18) b

Anal body 15+1 14 +1 14 +1 15 +1 15+1

width ( pm) (13-16) ab (13-16) b (13-15) b (14-17) a (13-18) ab
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Table 3. Morphometrics of the Helicotylenchus crenacauda populations isolated from Taiwan and its comparison with

paratypes recorded in Indonesia (cont.)

Character

Tsautuen Taiwan® Indonesia
(Hcred) (Paratypes)®

n 14 50 20

L. (mm) 0.67 & 0.04 0.55-0.7 0.57-0.77
(0.60-0.72) a

a 259 £ 22 23-27 24-29
(21.7-30.0)

b 8.9 =05 - -
(7.7-9.9) c

b' 49 =04 - 3.9-5.0
(4.5-5.6)

c 426 + 5.6(n=12) 30-39 31-52
(33.7-50.0) ab

c' 1.1 +0.2 - 1.0-1.3
(0.9-1.4) ab

V 634 1.2 64-66 59-64
(61.1-65.6) a

Stylet ( pm) 26.8 + 0.8 20-25.1 24-28
(25.3-28.0) a

m 458 =13 - 47-50
(43.5-49.8) a

ODG (pm) 101 + 1.1 - -
(8.3-12.3) b

O 37.6 =4.2 - 26-39
(30.4-43.9) bc

EP ( um) 99 =+ 4(n=13) - -
(91-105) a

P 15.0 = 0.9 - -
(13.8-16.9) ab

Tail ( pm) 16 +2 ; -
(13-18) ab

Anal body 14 +1 - -

width (pm) (13-16) b

123 Seatable 2.

4 Lin, Y. Y. 197047
° Sher, S. A. 19669
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& — ~ Helicotylenchus dihystera ffff@t.z. SEM SAGUIZRE (Hdi9) = A, add&arumalisr (I, El& s If, IF) 5 B, 8756 (ae, I
I s ts, APRE) s C 1D AR (RIS, (IR RIS S1ETE 5 p, (URIRTL) < IEBIRRE - A-

D=10 {3k

Fig. 2. SEM photomicrographs of Helicotylenchus dihystera (Hdi9) female, A: Anterior region (I, lip region; If, latera
field); B: Head region ( ae, aerolation; ts, transverse striations); C & D: Tail region (FIS, fusion of inner incisures; p,

phasmids). Scale barsin A-D=10 . m.

m » T A1 (aerolations) L HHER (r skt 34 (TR
A, B) + 5 AR A ST R
5 71T (11—, C, D) o Fk O BErfs R Sl -

Helicotylenchus crenacauda Z 85 7€

AR ~ JE SR AL ERY B - 2 5
& 7K f& A0 — (8 & & B A St o e 8 E 6 B
Helicotylenchus crenacauda (#£—) ° & E REHI S {E
AT > B T Here2 BEY) ODG il o — By a{E Al
4 ¢ (Herel, Here3, Here5 fll Hereb) [t 7= Bof
(p=0.01) » H:fth JHIEE BN =SB A 25 BY [BIER FH & o
(£=) - 7E IDNA FrERFHIRELE > 6 (EER Y. 2R
1741 (1316-1323 bp) FI—EPE+41 (1316 bp) HIFHIE]

JEE e A 5% 97.9-100% e

H. crenacauda f2[EIE % » #EREEL H. dihystera FH1EL
+ T BP0 B AE a4 (V, 60.9-67.5%) ([El=,
A) o B A EEK I H Slak iy 1572 iR e PAREKG 1 0 H
R 3.1-3.7 um BRI HA KT - 2ELH
4-5 {EfEER (B =, B; &Y, A) o [ISHHEER XA AlH5ISH
K (flattened) » HARE #5 5.4-5.7 m 5 H ARG
CIAIAL B EE I8 1S BRI 6.7-13.3 «m : Al AiEER
BIEIERTE » HAEERIE 10.3-10.7 um s 42 F RS ERIRHE
TR 5 o TR 2 R EEEERY 85-115 m (&
=, B) - RRImAVIE I B RAAZAAIZEEE (projection) » AL
FIZE R FRTERAY FEEERY 12-26 «m > Tl BIRTFLE B
TE##) 32-36 «m (& =, C, DFI[EPY, B, C) - {HIfFEH 4
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PA, EfGHFIEIFTERE (eg, BIENEE 5 V, B2 ; B, SARAY

(ep, HEMFL s mb, S EIEEK 5 ODG, T AEIRE 20 INIE) s C (Here2) AID (Herel), i (a, ALFINIE) -

FEBIRUREE : A=50 ek » B-D=107CK ©

Fig. 3. Photomicrographs of Helicotylenchus crenacauda female, A: Whole body (eg. esophageal gland ; v, vulva); B:
Anterior region (ep, excretory pore; mb, median bulb; ODG, orifice of dorsal esophageal gland); C (Hcre2) & D (Hcrel):
Posterior region (a, anus). Scale barsin A=50 xm; in B-D=10 xm.

(s » HUEEHY 3.5-5.9 um > T{HIAS RS {5 S HIER
TE&E AT (B, A) » SHEEPEI T GEE S ESER
AR imks &R B H. dihystera £k ([EPY, B, C) ©
I 6 B R e

Rotylenchus brevicaudatus Z 85%€

TEE Pl » B0 1 ~ B~ Bl i F B b
SrEfEEE 4 BF Rotylenchus brevicaudatus (#2—) » H&
TETE REHII YA P (T2 BEIRIAT M 0 (R0) » H
F R B b ST R B A I M E M E O (R
1) o {£ IDNA FERFFHIRNELES | - 4 (ERERERE 2 IR
Feall (11222 bp) FI—EcFe41 (1222 bp) wFH R B
[& = 99.0-99.9% -

R. brevicaudatus fAE] /2% » &k B8RS A A P T
KEEB'C F - fE RGN 5 E & (dorsal
overlapping) » k&I BEAE &S H M1 (V, 51.2-59.6
%) ([E+H, A) - BEMES » 2AEBRE B Sl SrizER
IERARR K > HSE R 4.1-4.7 pm s BES FEAKP
RN E 157 (longitudinal striation) » 27 H4-5(EFE
R (E#, B fIES, A, B, C) » IS ERIEFS - mifigH

PR RENE R - HAEEIRURS 4.7-4.9 pm 5 35 A5EIRBE IRy
FIEEE S ERIESNE) 4.7-7.3 um 5 RIS EEER S EBK
2 - HREEERIES 10.8-12.7 pm s 2P H RS EAAHER 18
AT 77 > e C7 o A FEAERY 78-124 vm (& 1,
B) - UK Z 2BIAREIERE - L ERimie) GHEE
15 (B, E) » ALFIZE 2 HIRGTEEEE ) 8-22 wm > T
Wl 2R L2 2 #RTENR#Y 29-35 «m (B 71, C, D, EFIES,
D, E, F) « {ilAF FBA 4 GRS » HEEHK 4.7-6.5 1
m - {HI e e OB A Rk BE AT Im ([ 5S, B, C) ° R.
brevicaudatus ¥2 H. dihystera {1 H. crenacauda .2~ [a] 5
Jee b Z (A P AE AR {EN A 22 B P R K28 (1R s
EIEN (B75, E, F) °

R. brevicaudatus ff& P9 e fHER DL » 8K
RV E RIS B R/ o R ACIER
(bursa) HH#H » & £ R0 E A T » 5 #
(spicule) B RFE#] 22.5-29.2 «m (B, A, B) °

]
n nfl

5 BRI PR $5 €Y 9 BF Helicotylenchus
dihystera [ftss » HZ REIHIE (ERITE BUNAT Skt ik
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[E Y ~ Helicotylenchus crenacauda Mffs.2 SEM B4 {512 HE

(Hereb) : A, SRimAT (ae, IFFRRIGERE 5 ts, ZKZP60H) : B

FIC: F2AB (FIS, {0 P AR it & 1571 5 If, (105 5 p, MIEIRFL) - BEBIRERAL « A-C=1060K -
Fig. 4. SEM photomicrographs of Helicotylenchus crenacauda (Hcre5) female, A: Anterior region (ae, aerolation; ts,
transverse striations); B& C: Tail region (FIS, fusion of inner incisures; If, lateral field; p, phasmids). Scale barsin A-C=10

pxm.

HEA (topotypes) ELE (A7) » Bk ¢ Al o {EAYVEEEH K
K7A=H4l (35.3-69.0 Fl] 35-49 ; 38.3-66.0 #[] 37-46) » H:
BRI EAE AL B HHE WG » Sok 8 s KR it
AIRRAS L - H o fEY SlE T#g S50 (38.3-66.0 FI
44-54) ® o FfA H. dihystera fifEsiE &0 H - #2%F HaT
(HAE SE R P A RRE rhBsEiAtE 09 o 75 {5 ith 5y
SETERY 6 Bf H. crenacauda it &3 Ed EF BT S _EFT 43
BRI BEEA (paratypes) Hifik (=) » Ho& TEAZREMI
I OREE SR BT - (BRAIMRER A E R L
B AECEF] S R E AR (26.2-59.2 1 30-
39 5 24.2-29.3 um Fl] 20-25.1 xm) ° 1F 4= b1l P55t
HEERY 4 BE Rotylenchus brevicaudatus it & f i sh »

e IR (ERL TE I B2 - bt (SR FT fE  bth ASEAZE A b
B (R, £A) - Bk o (EAVEHE BRI AS (20.2-32.9
1 15-24 5 24.1-36.7 Fl117-24) » HAFIEEFH & BT -

ICHE (547 FZ RS 2R T RE I & (BT SEET T AR Sl £
T o TE S R LU FERS) H DK RE I 2R H i A R
AT o o HC IR AT [ A AR - DL R R s fE
M (intraspecific) ok (interspecific) A &EE »
EA B A RE G o &K - S EiERE
(sibling species) » B%n]HER ST FIEREE AT A AT R
S Hn] JEF AR R RS 5 o3 AT S S
s S (B390T891422) o HE AR » BfESAHAI1 ~ Hdi3 FlI
Here2 & = RBEAUHS s FERE I E 7T 11l (5331 EP FI P
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. SRR IEIFFIZRE (e, RUEIREE 5 V) BEFY 5 B, SlimiBo)

(ep, HEMFL s mb, FEEEK s ODG, B A EIRE ZBH1{i7&) 5 C (Rbre2) ~ D (Rbre3)fll E (Rbre3), Eii#i7 (a,

HLFIALIE) » EEBIRREL © A=50 ek » B-D=10 f3Ck -

Fig. 5. Photomicrographs of Rotylenchus brevicaudatus female, A: Whole body (eg, esophageal gland; v, vulva); B:
Anterior region (ep, excretory pore; mb, median bulb; ODG, orifice of dorsal esophageal gland); C (Rbre2), D(Rbre3) & E
(Rbre3): Posterior region (a, anus). Scale barsin A=50 ¢ m; in B-E=10 xm.

Lf1 ODG : ODG fl1 O) FlIHfd P HiAth 25 BEIB] A iEH
E L REEN - (B RH ERTZRE IR 155 (R Hoqth % 1%
[HEEAP RS 2 TR IE N » DU HAIL fTHdi3 g3 3¢
rDNA F ERIFIAIF9RI—2C: 5 Z1R)FE R B 98.3% LA
b BRIEERE bt By TR B Ay 22 FEE AR
4 82 (intraspecific variation) - 244 H. dihystera #[] H.
crenacauda FY KM FEAIRE 72 RIE 1317 bp ] 1316
bp » T EAHIE {45 87.8% -

H. dihystera fEa% /e s B & 12 7 (s 50 5 &
TAEYIRE AR 2 - R MRS B sl OO0 o PR
B W 2 2 B & FEFIRHET - Helicotylenchus i
wh(E 2 i & - HEREI TR € - TR
@ St A ST EME T TRRER A - B H. erythrinae

T R e R TEFTA ARy 22 A 0 3t
H 18 R Hak AR ST » MEEE P AR R E R
R MRGCERAHBAZREAI = E R} « H. erythrinae RySHE]
FERERIE SIS (HEL H. dihystera B HEE 1 - I
725 FHAE H. erythrinae Ay inliE A BHBAT S ARZE
8 HHE R IR (F1E o SO ARSI A R R
BERTE ~ FAlBat g ke GAUBR IR 5 42 2 gl > 3L
EHEREE 28 BaAcl o FR [EIERSEEIE Unla (71 AR R 2
(Hemicriconemoides kanayaensis) ~ £] #f &
(Paratylenchus spp.) iR E#R £ (Pratylenchus spp.)
g% > EFfaoR S3HE Y Helicotylenchus @it & (R58 K&
B o #EE % P03 A R A SR N AR AR - H
FHEEEN < DEhERR TR £ H. exallus » A% & F %5
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22PY ~ £FHh[#: Rotylenchus brevicaudatus &< 712 REHI S if Be FLEE 7 M 5 2 3l St iAZ A (topotypes) Z Lk
Table 4. Morphometrics of the Rotylenchus brevicaudatus female populations isolated from Kimmen and its comparison
with topotypes recorded in Australia

Host (code)

Character’ Egg-plant Red pepper Tomato Garlic Australia

(Rbrel) (Rbre2) (Rbred) (Rbred) Sweet orange
(topotypes) *

n 10 12 23 15 20

L (mm) 0.76 = 0.03 0.74 = 0.04 0.73 = 0.05 0.72 = 0.06 0.59-0.79
(0.72-0.81)2 & (0.67-0.81) a (0.63-0.87) a (0.65-0.81) a

a 297 £ 32 306 =21 275+ 23 297 +£25 21-27
(25.2-35.0) ab (26.7-33.9) a (24.1-32.2) b (26.4-35.2) ab

b 10.6 = 0.7 105 £ 0.7 10.5 = 0.7 10.7 = 0.6 -
(9.9-12.1) a (9.5-11.7) a (8.9-11.9) a (9.7-12.1) a

b 6.4 + 0.5(n=8) 6.0 = 0.4 6.0 + 0.4(n=21) 58 +0.3 5.1-6.3
(6.0-7.2) a (5.4-6.9) ab (5.1-6.8) ab (5.1-6.3) b

c 66.7 + 134 60.3 = 10.1 535 £ 11.3(n=22) 539 £9.8(n=14) 33-69
(51.3-88.9) a (42.2-78.9) ab (3L..8-78.8) b (40.6-72.0) b

c 0.62 = 0.1 0.66 =0.1 0.72 £ 0.1 0.75 = 0.1 -
(0.5-0.8) a (0.5-0.9) a (0.5-1.0) a (0.6-0.9) a

\Y 548 = 1.7 558 £ 2.2 56.2 = 1.6 56.6 = 1.4 53-62
(51.9-57.8) a (51.2-58.6) a (53.0-59.1) a (54.3-59.6) a

Stylet (um) 24.0 = 0.7 23.7 = 0.8 23.7 = 0.8 23.0 =£0.9 22-26
(23.3-25.0) a (22.0-24.9) ab (22.0-25.5) a (21.3-24.7) b

m 463 + 1.6(n=9) 457 + 1.9(n=7) - 456 + 1.9 -
(43.9-485) a (42.3-47.3) a (42.2-48.6) a

ODG (pm) 6.5 + 0.7(n=9) 59 +£0.7 6.2 + 0.8(n=19) 58 +=0.8 -
(5.3-7.3) a (4.8-7.3) a (4.8-7.3) a (4.7-7.0) a

(@] 269 + 24 25.0 = 3.0 26.1 + 32 25.2 =33 15-24
(21.8-29.6) a (20.2-30.0) a (20.6-30.8) a (20.7-32.9) a

EP (pm) 104 + 4(n=7) 99 +38 99 + 10(n=19) 9 =+ 11 -
(99-110) a (83-110) a (78-124) a (79-110) a

P 13.6 = 04 13.4 £09 136 = 1.1 134 £1.0 -
(13.0-14.1) a (11.4-14.6) a (12.1-15.8) a (11.4-15.1) a

Tail (pm) 12 £2 13 +3 14 +3 14 + 2 -
(9-15) a (9-18) a (8-22) a (10-18) a

Anal body 19 =1 19 =1 20 =2 18 =2 -

width (\pm) (18-20) a (18-22) a (14-23) a (15-21) a

123 Seetable 2.

* Sher, S. A. 1965®®
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Table 5. Morphometrics of the Rotylenchus brevicaudatus male populations isolated from Kimmen and its comparison
with topotypes recorded in Australia

Host (Code)

Character' Red pepper Tomato Australia

(Rbre2) (Rbre3) orange
(topotypes)®

n 10 12 10

L (mm) 0.67 £0.03 0.69 = 0.03 0.58-0.69
(0.61-0.71)? (0.64-0.74)

a 334 £28 321 =30 25-32
(30.4-37.8) (27.8-36.7)

b 9.6 £0.7 10.2 £09 -
(8.8-11.3) (8.8-11.6)

b 55 +0.3 5.5 %+ 0.4(n=8) 41-5.8
(5.2-5.9) (5.0-6.1)

c 38.2 £4.7 344 £20 28-35
(30.5-46.7) (31.4-36.8)

c 14 =01 15+t01 -
(1.2-1.5) (1.3-1.7)

Spicule 264 £21 24.8 =+ 1.5(n=11) 22-27
(22.5-29.2) (23.3-28.3)

Stylet ( pm) 221 +05 21.7 £0.9 20-24
(21.3-22.7) (20.7-23.3)

m 47.7 £0.9 - -
(46.2-48.6)

ODG ( pm) 6.4 =+ 0.6(n=7) 6.3 + 0.7(n=10) -
(5.3-7.3) (6.3-7.7)

0] 202 £28 29.0 £33 17-24
(24.1-32.7) (24.7-36.7)

EP (pm) 98 + 8 95 +7
(88-108) (80-104) -

P 146 =1.0 139 =14
(12.9-15.9) (11.6-16.3) -

Tail (pm) 18 £2 20 +£2 -
(15-20) (18-23)

Anal body 13+1 14 +1 -

width ((pm) (11-13) (12-15)

2 Seetable 2.

% Sher, S. A. 1965
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[E7< ~ Rotylenchus brevicaudatus Mff~ SEM SR HE

(Rbred) : A, i (Is, FEEE 5 ts, KTEEE) 3 B AIC : 67

Irisoy (ae, IR RlGe 5 |, HIAT) s D, B A F - RImilor (a ALFT s i, (Pl M s p, (URARTL) » LEAIR

EFRF : A-F=10 ek ©

Fig. 6. SEM photomicrographs of Rotylenchus brevicaudatus (Rbre3) female, A: Lip region (Is, longitudina striation; ts,
transverse striation ); B&C: Anterior region (ae, aerolation; I, lateral field); D, E&F: Tail region (a, anus; ii, inner

incisures; p, phasmid). Scale barsin A-F=10 xm.

B E ALY ARt aay T RE R SR R RO "
EHJEE 2y (spermatheca) KT 7r BLELAHEE (sperm)” »
MERHE R lift Sid2 17 AL » H. exal lusiy FEZRE R R H.
dihystera MEE T » — % T TEAERITERA A0 & M 0T
¥5 %% (spermatheca) REHHET- (sperm) B ifah i m[E]EE
TFAE > H xR HOME i TR B S (e #2519 o K447
P T I A B AR > W TR Mt T T 2%
FEVE VIR PE LR 57 JE 77 RETHE 378 35 A8 R g R ek 17 (1 52
T o FobEE PO E TS| 2 H ASTE R R S
[+ H. dihystera » {H[E] 5 AZRE 8 E & BT ikl

#f o

H. crenacauda 1T {8 HhlF K 853 ik & Bz
W A BFZETHEE 1Y 6 BT IRhERa » Hrh 5 Bt
IR KFEHEE B - Sk B E— RS FHEEEEN
ST A o AR SRSEATPC S G e G AT b
FITYEE ATV it ek FECEE B0 78 TS » AR AL AT 2 ) 1
¥ > BSOREEERAL FEAREL - H. crenacauda U R
Hh (type locality) FIEAZF MY (type habitat) FFEIE
JTUEE 55 BRIk AG » 325 B s TR R fliR aa K
2 ARG A EEE - (BB TE U SR IIGE (coffee) FIH



&t ~ Rotylenchus brevicaudatus fifta e 552 Y CEESARTZRE < A FI B, Fedmalisr (b, 3CHEEL 5 If, {1 5 s, 3CHEH) - L

BIRKIE + A F1B=10 {3k o

Fig. 7. Photomicrographs of Rotylenchus brevicaudatus male, A& B: Posterior region (b, bursa; If, lateral field; s, spicule).

Scalebarsin A&B=10 ;. m.

fi(sugar cane) HFRFE L H 38R 51

#iZ% H Al » Rotylenchus brevicaudatus {#7E % 94y
mEe ~ o BE Byt I S A 2R A EAE - TAES
Kl PIEE T RBEGEL B AR  (KIFHIKE
()P 5 1 [ T S 1 THY 22 T 9 AR Rotylenchus 2
FRE (A FEVEY) - SC8RILET 24 TEMIIIAR BB i
FAUBR BATAT o FIMERT S BITEEHRE 2 ~ g @0 ki
fE4E @9 FFREI8%AY R. robustus Fi R. buxophilus ~ R.
multicinctus &z R. brachyurus 28 4 FROZHERRER » ARIRER
e AR A S o H RS AR R R AT REE R
R. brevicaudatus HHAZH[E] » TEA R, buxophilus £l
R. multicinctus A2 RERFEFI H. dihystera BERSAT » R
brevicaudatus #f(-IRF » Haadg o) JEEEE 2 'C A
FEASEA EERTE - RE RS NG e T EE » ATtE
T ol S BB 1 B R B S BT 1 5 188 A 55 i B 2 A9
Scutellonema truncatum FHE AL » HRH2E BAER R
brevicaudatus Y5> BEREA BN (7 AE A K s » HR
ST EE2FEMSE T » R brevicaudatus EEIS_E A{HIE
WRFLE I NEEAR -

Ei

A FORITE b= 5 B & SNV et /e & T
ERECEL) - WS EFTRBURT BUE) A % Fr A
Jed: 7T 1B R B L0F 5 BRE &R R YEYIR
ER P SRRK PRI 78 AN P g oA b i it =CeE 1 B
{5 < AH B As Bl 525 5 AR 22 HG BakrE it
FEEE [ WS B ERT 5E Bt DY BURMET T - FREGE
e
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ABSTRACT

Chen, D. Y.%, Ni, H. F.2 Chen, R. S.% Yen, J. H.* and Tsay, T. T.>®.2006. Identification of spiral
nematode (Nematoda: Rotylenchinae) collected from Taiwan and Kinmen. Plant Pathol. Bull. 15:
153-169 (* Plant Pathology Division, Taiwan Agricultural Research Institute, Wufeng, Taichung,
Taiwan; > Department of Plant Protection, Chiayi Agricultural Experiment Station, TARI, Taiwan; ®
Graduate Institute of Biotechnology, National Chiayi University, Chiayi, 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 various crops in several locations in Taiwan and
Kinmen yielded nine populations of Helicotylenchus dihystera (Cobb, 1893) Sher, 1961, six
populations of H. crenacauda Sher, 1966 and four populations of Rotylenchus brevicaudatus
Colbran, 1962. Based on the external morphology, morphometrics and the sequence of internal
transcribed spacer (ITS) region and 5.8S gene of the ribosomal DNA, the species taxon for each
nematode population was confirmed. In this study, additional morphometric data and SEM figures for
these three spiral nematode species were also provided. The sequence of representative rDNA
fragment of each species was the first deposited in GenBank for the benefits of worldwide
researchers.

Key words: spiral nematode, identification, ribosomal DNA, Helicotylenchus dihystera,
Helicotylenchus crenacauda, Rotylenchus brevicaudatus

169



