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Abstract: Root-knot diseases caused by Meloidogyne spp. have posed great threat to global kiwifruit industry for a long
time. It was found through investigation that, the disease caused by root-knot nematode was common in part of the kiwifruit plan-
tations in Lianyungang City, Jiangsu province. The specific giant cells were found in tissue slices of roots, which may be induced
by root-knot nematodes. Results of morphological observation and molecular detection indicated that, the root-knot nematode
(population code; CN43) separated from kiwifruits was confirmed to be Meloidogyne hapla, although there was difference com-
pared with other polulations. Phylogenetic trees inferred from internal transcribed spacer (ITS) and partial COII-16S sequences

revealed that, isolate population of CN43 and M. hapla were within the same clade and could be separated from other root-knot

nematode species obviously. Isolates of 34 M. hapla in NCBI
W B #:2020-06-20
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database were divided into ten haplotypes using median-

joining network constructed by ITS sequence, in which CN43

i 22 %05 F [ ZX(19) 6005 ] belonged to the largest haplotype group. However, haplotype
VEEB N WA (1994-) 5B YLHMELR A W HRF 554, WF Y analysis could hardly show the correlation of geographic dis-
28 BU E BRI AT . tribution between the isolates. In conclusion, infection and

BWAEE 1D HE, (Tel)025-84390769 ; ( E-mail ) fenghui@ jaas.ac.cn occurrence of M. hapla in kiwifruit trees of China was repor-
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ted for the first time. Analysis on the morphology and molecular characteristics of the isolated M. hapla populations can provide

reference for revealing population diversity and intraspecific variability of root-knot nematodes in kiwifruit.
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Fig.1 Symptoms of the kiwifruit infected by root-knot nema-

todes and morphology of the root tissues
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Fig. 2  Photomicrographs of the root-knot nematode isolate
CN43 in kiwifruit
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Fig.3 PCR amplification result of the internal transcribed spacer (ITS) and CO Il -16S sequences of root-knot nematode CN43 isolate in

kiwifruit
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Fig.4 Bayesian consensus tree inferred from internal transcribed spacer (ITS) sequence of Meloidogyne species under GTR+G model
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Fig.5 Bayesian consensus tree inferred from CO I -16S sequence of Meloidogyne species under K81uf+G model
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Fig.6 Median-joining network constructed based on ITS sequence

et AR H e Bk R AR, R AR IR
CN43 FEARIE R H 1534 R, 9K 1 o0 L6 A i i 11
FEFF 5 SR ER I AR W S ML, S b AR A5 4R e A /)
P duliR B o — 80 RSP TR E =
WL XS B B AL ARG Lk (HELZ B2
RN FHREAE 00T, i JCTE i E CN43 BEIR 512
Y 4l 5 SRR AE T R LS LR s ON R — /N

FEHEVR TTS FIZRi A 35 DR 3 H B T 48 7 MR &5
2R AU ) AR SR AE ) RS T 45 SR R W ITS
PR FEAR 25 2% B PRI BAR | SR T A 5 45
JLEH ITS F1 €O I -16S JF5 BER 1T X 40k J7 M 4%
AR AR AR LS L, [W] A, J3 471 Bt A DL i
Hr AL 45 SRS CN43 BEIA 5 NCBI & 9L )5
HRESLE WA = B AU, BT NCBI £ds 4
CO T a0 B, ME LS ) b Ty MR 4 2 e ) A8
SEERIE , R, AR BIRSE R ITS RS HF 58 A6 5 M 45
2R ANy B AR B RUERAE . BT rP R R 2%, 7
FE CN43 5 HAM 20 o0 B HEAR A S — S P Al SR
T F T PR AT 405, o AN BE A 28 4% 20 B8 R A
PR A OCIBETE . BB FARIC O T & AN
AR BRIX SR 2, LU s AR A A A FLEE

SE

(1] sk, 21 s ORI PRI B 7™ ol e e L B 3 T A s 52

(7]

(9]

[10]

[11]

Sy S EBRSES ST 1]. hE R R, 2014, 30(23) :48-
55.

TAO Y, XU C, YUAN C, et al. Meloidogyne aberrans sp. nov.
(Nematoda: Meloidogynidae) , a new root-knot nematode parasiti-
zing kiwifruit in China[ J]. PLoS One, 2017, 12(8) ; e0182627.
COFCEWICZ E, ALMEIDA M R, ABALLAY E, et al. Meloido-
gyne ethiopica, a major root-knot nematode parasitising Vitis vinif-
era and other crops in Chile[ J]. Nematology, 2007, 9(5) : 633-
639.

JUAERE B T BRI 45 2 R e SR s S BTIAR LT
BBl 2007(6) : 71-72.

ZEWUR My B TR BRI S L AU R [ 1] W RE AR KA
224, 1991, 3(6) : 71-72.

XU JH, LIUP L, MENG Q P, et al. Characterisation of Meloido-
gyne species from China using isozyme phenotypes and amplified
mitochondrial DNA restriction fragment length polymorphism[ J .
European Journal of Plant Pathology, 2004, 110; 309-315.
WG, £ ko, 45 WIALERt 322005 T KA P
FIRHAEAR[I]. WHERA RN, 2014, 53(10) : 2307-2311.
TR, BHELE, R WETT, 45 ) R A AR 45 2 s B F 5%
[J]. Wisg4lb B2, 1991, 30(4) ; 40-42.

B S, AN SR S SRS SRR B AR 25 28 Bl & A
R SUEL)]. PARILOL ¥, 2018, 31(1): 84-88.
FEJRH , ABEEE. BRAEAR 54 i I A 9T [ T]. TR
Bk, 1990(1) ; 46-51.

MRS, o H . AR AR A S e ()] Aol R
2R, 1995, 24(1) : 49-53.



82 TP A2k ¥ iR 2021 4R 37 B S
[12] SRBTF, ARIGI, B B 8. 4 d R Ak AR 45 2k oo o J 2 290.

[13]

[14]

[15]

[16]

[17]

[J]. fRERARAEBE 4R, 1993, 22(4) ; 433-435.

XZE. YRR AE[ M. JE, P EROL T AR, 2000
384-400.

o W BRI RE 5 R 2% s GE AR LR R ( Hirschmanniella
mucronata ) VL7343 B RFARIBAS 21 43 FRRAES R (1] A0
HEIR 2016, 46(4) : 474-484.

MAAFI Z T, SUBBOTIN S A, MOENS M. Molecular identification
of cyst-forming nematodes ( Heteroderidae ) from Iran and a phy-
logeny based on ITS-tTDNA sequences[ J]. Nematology, 2003, 5
(1):99-111.

STANTON J, JUGALL A, MORITZ C. Nucleotide polymorphisms
and an improved PCR-based mtDNA diagnostic for parthenogenetic
root-knot nematodes ( Meloidogyne spp.) [ J]. Fundamental and
Applied Nematology, 1997, 20(3) ; 261-268.

MENG Q, LONG H, XU J. PCR assays for rapid and sensitive i-
dentification of three major root-knot nematodes, Meloidogyne in-
cognita, M. javanica and M. arenaria[J]. Acta Phytopathologcia
Sinica, 2004,34.204-210.

ZIJLSTRA C. Identification of Meloidogyne chitwoodi, M. fallax
and M. hapla based on SCAR-PCR; a powerful way of enabling re-
liable identification of populations or individuals that share common

traits[ J ]. European Journal of Plant Pathology, 2000, 106 283-

[19]

[20]

[23]

[24]

[25]

[26]

BANDELT H J, FORSTER P, ROHL A. Median-joining networks
for inferring intraspecific phylogenies[ J]. Molecular Biology and
Evolution, 1999, 16(1) . 37-48.

HANDOO Z A, SKANTAR A M, CARTA L K, et al. Morphologi-
cal and molecular evaluation of a Meloidogyne hapla population
damaging coffee ( Coffea arabica) in Maui, Hawaii[ J]. Journal of
Nematology, 2005, 37(2) . 136-145.

ARV o 78 4 XA 45 R R e 23 S TR U e DL
IRIPIES BT [D]. B SRR, 1999.
X, At M. des: dEAOll B ik, 2004 372-
380.

R, TLIRAE BRSRAR S L R o3 AR A R S 4 K e R A
WHEABGE [D]. F st B RURINR:, 2013,

POWERS T, MULLIN P G, HARRIS T S, et al. Incorporating
molecular identification of Meloidogyne spp. into a large-scale re-
gional nematode survey [ J]. Journal of Nematology, 2005, 37.
226-235.

POWERS T. Nematode molecular diagnostics: from bands to bar-
codes[ J]. Annual Review of Phytopathology, 2004, 42. 367-383.
AT, EA, RITHL, AF. 2T GenBank )41 28S(D2/D3) |
18S A1 ITS JFFIEAARGE L AT A AR i i (1] B
Al KAE2ER, 2013, 36(5) : 71-76.

(ALY 4% TR





