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First record of Helicotylenchus cuspicaudatus on Bambusa chungii in China
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Abstract A species of spiral nematode was isolated from the rhizosphere soil of Bambusa chungii during the sur-
vey of parasitic nematodes associated with landscape plants in Guangdong Province. The detailed morphological
study confirmed the species as Helicotylenchus cuspicaudatus. The fragments of rDNA 28S D2-D3 and ITS were

amplified and sequenced, which provided molecular characters for rapid and accurate identification of this species

in the future. H. cuspicaudatus was reported in China for the first time.
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a-c: Entire body; d: Pharyngeal region; e: Spermatheca; f-g: Lateral lines; h-k: Lip region and stylet; 1-o: Tail, black arrow indicates
position of anus; white arrow indicates position of phasmids
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Fig. 1 Light micrographs of Helicotylenchus cuspicaudatus female
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Table 1 Morphometrics of females of two Helicotylenchus cuspicaudatus populations from Bambusa chungii in China

JEASFHE
Morphological character
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SCAU #{& H. cuspicaudatus JFHEHEARN

YTO07 population

SCAU population

Original discription

141 Stylet length
TR T NI 1 2 11T SR Y B
DGO from stylet base
JBIX 56 Lip width
JEIX 5 & Lip height
T i o 2 R Bk
Anterior end to centre of metacorpus
AT 2 2 T 5
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TR i g 2 A T AR i
Anterior end to end of pharyngeal gland lobe
i o 2 HE L
Anterior end to excretory pore
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AL J4bAFE Anal body diameter
A4S R K Anterior genital tract length
Ja A F iR K Posterior genital tract length
JE1 Tail length
FEF %L Number of tail annuli
AT 2 FL B B o AR A B 1/ 26

Anterior end to excretory pore/Body length

10

5694-30. 5(527~616)
27.60. 8(26. 7~28.9)
5.44-0. 3(5~5. 8)
4,420, 4(4. 1~5. 2)
2741.6(24.1~29. 4)
1.840. 1(1. 5~2)

63. 611. 1(62~65. 4)
25.44-0. 9(24. 6~26. 9

10. 6£0. 9(9. 6~12. 4)

5.820. 2(5.7~6. 1)
2.810.1(2. 7~3)

73.3743.1(69. 4~77)

103. 64, 5(98. 1~109. 5)

133.2£10(113. 5~140. 6)

105. 8£2(104~110)

22.1%0. 8(21. 2~23. 2)
12.1420. 9¢10. 7~13)

130. 7£10. 6(115. 6~144. 7)

88.9411. 2(75.1~102. 7)
21. 241, 6(19. 4~24.5)
16+1(15~17)

16. 7£0. 5(15. 9~17. 6)
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2.9740.1(2. 8~3)

74.143.1(69. 8~80. 3)

115. 24=4. 4(110~121. 2)

142, 4£5(133. 1~147.7)
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AB602602 Helicotylenchus sp.I-11
54 KM506819 Helicotylenchus pseudorobustus
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HMO014241 Helicotylenchus sp.V-1
KMS506847 Helicotylenchus sp.V-2
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MG696760 Helicotylenchus cuspicaudatus SCAU clone 2
MGG696757 Helicotylenchus cuspicaudatus YT07

bt DQ328761 Helicotylenchus vulgaris type A

155 KMS506792 Helicotylenchus spIX-1

— JX015421 Rotylenchus buxophilus

0.1

HMO014305 Helicotylenchus martini

5971 KX669231 Rotylenchus eximius
EFE KT288060 Rotylenchus cretensis
JN032581 Rotylenchus vitis

100 : DQ328752 Hoplolaimus seinhorsti

EU626787 Hoplolaimus galeatus

EU280789 Rotylenchus magnus
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Fig. 2 Bayesian consensus tree inferred from 28S rDNA D2-D3 sequences under GTR+I1+G model
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100; KMS506853 Helicotylenchus digonicus

KM506854 Helicotylenchus digonicus

100 KM506856 Helicotylenchus broadbalkiensis
= KMS506857 Helicotylenchus broadbalkiensis
100+ KM506862 Helicotylenchus microlobus
- GQY06356 Helicotylenchus microlobus
100 | KM506876 Helicotylenchus pseudorobustus
100 |' KM506875 Helicotylenchus pseudorobustus
10?0‘0\ N KMS506869 Helicotylenchus paxilli
- / KM506871 Helicotylenchus paxilli
AB602604 Helicotylenchus sp. Ft.L
100 KMSO6886 Helicotylenchus dihystera
100 DQ309585 Helicotylenchus dihystera
100 100 [ FJ460173 Helicotylenchus multicinctus
98 KF443216 Helicotylenchus multicinctus

99
100

DQ309586 Helicotylenchus crenacauda
KY484814 Helicotylenchus sp. D1-4
MG696762 Helicotylenchus cuspicandatus SCAU clone 1
MG696764 Helicotylenchus cuspicaudatus SCAU clone 3
MG696763 Helicotylenchus cuspicaudatus SCAU clone 2
MG696761 Helicotylenchus cuspicandatus YT07
HQ700700 Rotylenchus conicaudatus

B 3 ZE-F rDNA-ITS 7£ GTR+1+G &8 Y I Hr — Eid
Fig. 3 Bayesian consensus tree inferred from rDNA-ITS sequences under GTR+1+G model

T rDNA 28S D2-D3 [X 1) & Gt AL B 38 7%
RIBIREL M S HE R AL WA H. brevis BAE—
. REBIBHEL RS E ML IES2ZETHE,
FERL TSR HU B i M TR R T8 2 55 170 » i 9 FE 42
TiELk HL T T I s M R T B S K5 H. breevis
BRI, TR R MR R LR OB P i, 3L F rDNA-ITS
(1 RGeS L 22 R IBE 2k s (07 TR A9 3358 , 4
IR RIBELk th T REIE L AR AR I FP S . SRR I e LR
B 3F rDNA-TTS 1 R Gost b HoAth 8 PR ek th
AR EE A X G MEE KRERERE 2, WA
ek AR 0. 7~0. 9, BN 4~10; H. broad-
balkiensis ¢'{H} 0. 8~0. 9, BB 15~17; H.
microlobus ¢' 5 0. 9~1. 8, BIE K 8~13; W E I
LRI ' 0. 8~1. 2, BIHECH 6~12; {512 e
gt MER 0. 9~1. 4, BBl 7T~12; H. paxilli
¢ 0.9~1. 5, BAECH 4~13; ZIBIZNEL L o' (8
H1~1. 3, BHECHR 8; ZAFIBHEL R ¢ 0. 8~1,
FRIRECH 6~120011

RBIBTEL AN ENE AT+ A i H
AT R E T T RIS L A SO B A BT g 2 R M e £

BRI KA [ R T R AT AR

HROPAT LR o B AT L R SR Al

I SRR TSR WARGE . AT 1 UARGE T8 B4

R FL A — R BR e £k 1R FEXER BT 2R K 10 e 7 e
i IE— AT

S 3Lk

[1] SUBBOTIN S A, INSERRA R N, MARAIS M, et al. Diver-
sity and phylogenetic relationships within the spiral nematodes
of Helicotylenchus Steiner, 1945 (Tylenchida: Hoplolaimidae)
as inferred from analysis of the D2-D3 expansion segments of
28S rRNA gene sequences [ J]. Nematology, 2011, 13(3):
333 - 345.

[2] DAVISL T. BELL N L, WATSON R N, et al. Host range
assessment of Helicotylenchus pseudorobustus ( Tylenchida;
Hoplolaimidae) on pasture species [ J]. Journal of Nematolo-
gy, 2004, 36(4). 487.

[3] UZMAT, NASIRA K, FIROZA K, et al. Review of the genus
Helicotylenchus Steiner, 1945 (Nematoda: Hoplolaimidae )
with updated diagnostic compendium [J]. Pakistan Journal of
Nematology, 2015, 33(2): 115 - 160.

(F#% 128 1)



128 -

5 4Ly

2018

[13]

[14]

[16]

[17]

[18]

[19]

[20]

silla on larval antennae and mouthparts in the peach fruit
moth, Carposina sasakii Matsumura (Lepidoptera; Carposini-
dae)[J]. Micron,2011,42(5) ;478 - 483.

SONG Yuegin, SUN Huizhong, WU Junxiang. Morphology of
the sensilla of larval antennae and mouthparts of the oriental
fruit moth, Grapholitha molesta[]]. Bulletin of Insectology,
2014,67(2):193 - 198.

LIN Chengshing. Sensilla on the larval antennae and mouthp-
arts of Pentateucha inouei Owada et Brechlin (Lepidoptera:
Sphingidae) [ J]. Formosan Entomology,2002,22(1):115 — 124.
FAUCHEUX M J. Sensilla on the larval antennae and mouthparts
of the European sunflower moth, Homoeosoma nebulella Den. and
Schiff. (Lepidoptera: Pyralidae)[J]. International Journal of Insect
Morphology and Embryology, 1995,24(4) ;391 — 403.
ZACHARUK R Y. Antennae and sensillal M. Oxford, UK,
Pergamon Press, 1985.

SCHOONHOVEN L M. Some cold receptors in larvae of three
Lepidoptera species [ J]. Journal of Insect Physiology,1967,13
(6):821 - 826.

ALBERT P J. Morphology and innervation of mouthpart sen-
silla in larvae of the spruce budworm, Choristoneura fumi fera-
na (Clem. ) (Lepidoptera; Tortricidae)[]J]. Canadian Journal
of Zoology.1980,58(5):842 - 851.

BAKER G,PARROTT W, JENKINS ]. Sensory receptors on
the larval maxillae and labia of Heliothis zea (Boddie) and He-
Liothis virescens (F.) (Lepidoptera; Noctuidae)[]]. Interna-
tional Journal of Insect Morphology and Embryology, 1986, 15
(3):227 - 232.

DAVIS D R,QUINTERO D A,CAMBRA R A T,et al. Biolo-

gy of a new Panamanian bagworm moth (Lepidoptera: Psychi-

dae) with predatory larvae, and eggs individually wrapped in
setal cases [J]. Annals of the Entomological Society of Ameri-
ca,2008,101(4):689 - 702.

[21] BOER G,DETHIER V,SCHOONHOVEN L. Chemoreceptors

in the preoral cavity of the tobacco hornworm, Manduca sexta ,

and their possible function in feeding behavior [J]. Entomolo-

gia Experimentalis et Applicata,1977,21(3):287 — 298.

[22] DEVITT B, SMITH ]J. Morphology and fine structure of
mouthpart sensilla in the dark-sided cutworm Euxoa messoria
(Harris) (Lepidoptera; Noctuidae)[]]. International Journal
of Insect Morphology and Embryology,1982,11(5) ;255 - 270.

[23] KENT K S,HILDEBRAND J G. Cephalic sensory pathways in

the central nervous system of larval Manduca sexta (Lepidop-

tera; Sphingidae)[J]. Philosophical Transactions of the Royal

Society of London. Series B, Biological Sciences, 1987, 315

(1168):1 - 36.

HANSON F E. Sensory responses of phytophagous Lepidop-

tera to chemical and tactile stimuli [M]. New York, USA: Aca-

demic Press, 1970.

ISHIKAWA S, HIRAO T, ARAI N. Chemosensory basis of

host plant selection in the silkworm [J]. Entomologia Experi-

mentalis et Applicata,1969,12(5) 544 — 554,
[26] GRIMES L R,NEUNZIG H H. Morphological survey of the

[24]

[25]

maxillae in last stage larvae of the suborder Ditrysia (Lepidop-
tera) ; palpi [J]. Annals of the Entomological Society of Amer-
ica,1986,79(3):491 - 509.

[27] KEIL T. Sensilla on the maxillary palps of Helicoverpa armig-
era caterpillars: in search of the COs-receptor [J]. Tissue and
Cell,1996,28(6):703 - 717.

(TAE%#E: @ &)

3 80 5D

(4]
(5]
(6]

(7]

(8]

(9]

XgEE. A i ERIM] Jeat: P EgRO AL, 2004,
AR PR AEIML deat. rER . 2001
WANG H, ZHUO K, YE W, et al. Morphological and molec-
ular charaterisation of Pratylenchus parazeae n. sp. (Nemato-
da: Pratylenchidae) parasitizing sugarcane in China [J]. Euro-
pean Journal of Plant Pathology, 2015, 143(1): 173 - 191.
MUNDO-OCAMPO M, TROCCOLI A, SUBBOTIN S A, et
al. Synonymy of A fenestrata with Heterodera supported by
phylogenetics with molecular and morphological characterisation
of H. koreana comb. n. and H. orientalis comb. n. (Tylenchi-
da; Heteroderidae)[ ] ]. Nematology, 2008, 10(5); 611 - 632.
SUBBOTIN S A, STURHAN D, CHIZHOV V N, et al. Phy-
logenetic analysis of Tylenchida Thorne, 1949 as inferred from
D2 and D3 expansion fragments of the 28S rRNA gene se-
quences [ J]. Nematology, 2006, 8(3); 455 —474.

VRAIN T C, WAKARCHUK D A, LEVESQUE A C, et al.
Intraspecific rDNA restriction fragment length polymorphism in

the Xiphinema americanum group [J]. Fundamental and Ap-

plied Nematology, 1992, 15(6): 563 - 573.

[10] SUBBOTIN S A, VOVLASN. YEATESG W, et al. Morpho-
logical and molecular characterization of Helicotylenchus pseud-
orobustus (Steiner, 1914) Golden, 1956 and related species
(Tylenchida; Hoplolaimidae) with phylogeny of the genus [J].
Nematology, 2015, 17(1): 25-52.

[11] SAHA M, LAL M, SINGH M, et al. Four new species of
Hoplolaimoidea (Nematoda: Tylenchida) from India [J]. In-
ternational Journal of Nematology, 2000, 10(2); 192 - 198.

[12] SUBBOTIN S A, STURHAN D, VOVLAS N, et al. Applica-

tion of the secondary structure model of rRNA for phylogeny:

D2-D3 expansion segments of the LSU gene of plant-parasitic

nematodes from the family Hoplolaimidae Filipjev, 1934 [J].

Molecular Phylogenetics &. Evolution,2007,43(3) ;881 ~ 890.

[13] J2ehl. &7 2. 4R, S )7 AR08 5P i o 2 X B A
(0. FrollsSE AR, 2014(7): 47 - 49,

(THERE. W )





