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Abstract Root-knot nematode is a dangerous disease imposing significant effects on citrus growth and yield in Hu-
nan province. The root-knot nematode was collected from infested citrus rhizome in Yongzhou, Hunan province.
Based on PCR amplification and morphological observation, the root-knot nematode was identified as Meloidogyne
panyuensis. According to rDNA-ITS sequence alignment, a set of primers was designed to develop a species-spe-
cific molecular tool for the precise identification of M. panyuensis. The primer reliability, specificity and sensitivi-
ty tests showed that the specific PCR was highly sensitive, specific and simple, and could effectively detect M.
panyuensis from various root-knot nematodes. This specific and rapid PCR detection technology may be a power-
ful tool for improving taxonomic identification of citrus pathogen nematodes.
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Table 1 Measurements of the pathogenic nematode on citrus

N A4/ pm KA/ pm £/ pm DGO/ pm R/ pm
Stage Body length  Maximum body diameter Stylet length Dorsal gland orifice to stylet  Tail length
I 2 o 617+85 456435 13.14+0.7 10.3+£1.5 _
Female (476~1721) (430~525) (12. 8~14. 9 (8. 6~13.2)
THE R HL 1897491 45.5+1.9 24.7+1.3 5.84+0.9 -
Male (1 730~2 023) (44. 5~50. 5) (22.0~27.5) (4.9~6.8)
2 &4l dy 410£17 16.8%1.3 14.5%0. 8 4,0£0.4 54.4+4.8
Second-stage juveniles (355~453) (15.5~18. 6) (13. 6~15.2) (3.2~4.5) (48. 0~58.5)
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M: Trans2K Plus I DNA Marker; 1~3: £ % &4 H1DNA; 4: F k% R
M: Trans2K Plus 1[I DNA Marker; 1-3: Unidentified nematodes; 4: Negative control

2 FLELA TS X PCR #1754
1%IRAEHER KGR
Fig.2 1% agarose electrophoresis of PCR products of
rDNA-ITS region from unidentified nematodes
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1001LA1. incognita KJ641591
o 98 M. javanica KX646187

M. enterolobii KF418368
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3 ETIREZLH DNAITS REFIMBENRRREN
Fig. 3 Phylogenetic analysis of Meloidogyne species
based on rDNA-ITS sequences
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a: Female; b: Perineal pattern; c: Male; d: Tail of male; e: Second-stage

juvenile; f: Anterior body of second-stage juvenile; g: Tail of second-stage rDNA-ITS [Xﬂgfl:jj‘:j?"l‘i T}Liﬁﬁﬁj(d\j‘] 409 bp, 28S

juvenile

rDNA-D2/D3 X1 F By K /N W 770 bp. Kl 45
I RRRERE AR S SRR 2 AT B ARGH LR LURE AN ZRE A
Fig. 1 Morphological characters of the pathogenic i’{] Z’}Ef%': 2’{] 409 bp j( /J\El’(J fl% jE"Jr ﬁ %% ) Wﬁﬁ ﬁﬁ ?32 E 5|

PHIAFEN L 770 bp KU/NRAF (K D
M 12 3 4 5 6 8§ 9 10 1112 13 14 15

nematode on citrus

M: 2000 DNA Marker; 1: 7 BAR 452k R (HAG); 2: 7 BUARSSLR R (RTA); 3: R 77 RSS2k B CGBM); 4: R 7 RSS2k (B DUR); 5t B EARSS 2R s (G 6:
JET7 ARG L L (A ); 7: JTCRERR 25 2% L ORMR); 8: SR ATHAR 45 2k i R A); 9: AHAR 1 28 i 2k He (AR ); 10: WiIEAELAA 2 B (22 0RK); 11: AR LR R (BB JAR);
12: SRAR LR HU(RERR); 130 XUEIRRLR s CHAR); 14: e 2208 7022 s (HEAR)D; 151 BRERT IR

M: 2000 DNA Marker; 1: M. panyuensis (Citrus reticulata); 2: M. panyuensis (Citrus reticulata); 3: M. incongnita (Capsicum annuum); 4: M. incongnita (Siraitia
grosvenorii); 5: M. enterolobii (Capsicum annuum); 6: M. hapla (Citrus reticulata); 7: M. javanica (Cannabis sativa); 8: M. graminicola (Oryza sativa); 9:
Tylenchulus semipenetrans (Citrus reticulata); 10: Pratylenchus coffeae (Boehmeria nivea); 11: Bursaphelenchus xylophilus (Pinus massoniana Lamb); 12:
Tylenchorhynchus spp. (Boehmeria nivea); 13: Helicotylenchus dihystera (Citrus reticulata); 14: Aphelenchus avenae (Citrus reticulata); 15: Negative control

4 EBIRLELH PCR FRIEWRN
Fig. 4 Specificity detection of PCR assay for Meloidogyne panyuensis
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M: 2 kb DNA Marker; 1~9: 154%+ 105k 5%% 15%+ 1074 1024
1075% 1075 10748203 &)yt 10: BHEXT R
M: 2 kb DNA Marker; 1-9: 15, 10, 5, 1, 10", 1072, 103, 10-* and 10-* J,; 10:
Negative control
5 EBRELHFRE PCR WRBEKLN
Fig. 5 Sensitivity assessment of specific PCR for detection of

Meloidogyne panyuensis

M 1 2 3 4 5

b

M: 2 kb DNA Marker; 1~2: & BIARZELL s a: 3~4 23 HIAR G LR i+ Ry U7 RS 4k it b: 3~4 00 HIARSE 2R i+ R B EARAE  ol; 52 XTI
M: 2 kb DNA Marker; 1-2: M. panyuensis; a: 3-4 are M. panyuensis+M. incongnita; b: 3-4 are M. panyuensis+M. enterolobii; 5: Control

Bl6 ZEPCRUMEETEBRNELA
Fig. 6 Multiplex-PCR for detection of Meloidogyne panyuensis
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