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Abstract Gentiana crassicaulis Duthie ex Burk. is an important Chinese medicinal material. In recent years,
root-knot nematode disease has been seriously occurred on G. crassicaulis. In this paper, root-knot nematode
species was identified by morphological observation of female adults, second-stage juveniles and perineal pattern
characteristics, morphological measurements, combined with molecular identification methods (rDNA-ITS and
mtDNA-CO | sequence alignment, and sequence-specific amplified segments, phylogenetic tree construction).
The results showed that morphological characteristics and measured measurements of the second-stage juveniles
and female adults were similar to those of the Meloidogyne hapla. The rDNA-ITS and mtDNA-CO | sequences in
NCBI are 100% similar to those of M. hapla. With specific amplification primers for M. hapla, a 1 500 bp
specific fragment can be amplified, which had the same size as that amplified from M. hapla. The above results
indicated that the root-knot nematode disease of G. crassicaulis in Ludian township, Lijiang city, Yunnan
province was caused by M. hapla. It is the first report to find that M. hapla can damage G. crassicaulis, which
provide a theoretical basis for further development of effective control strategies of the nematode disease.
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a: Aboveground symptom; b: Subterranean symptom; c¢: Root knot; d: Egg mass
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Fig. 1 Field symptoms of Gentiana crassicaulis root-knot nematode disease
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a: Overall appearance of the second-stage juvenile; b: Head of the second-stage juvenile; c: Tail of second-stage juvenile; d: Overall appearance of female
adult; e: Female adult head; f: Perineal pattern of female adult
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Fig. 2 Morphological characteristics of pathogenic nematode of Gentiana crassicaulis
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M: DL2000 DNA marker; CK: Bt Bf; 1~6: QI1~QJOME 452k i rDNA-ITS/F 54719 F BE; 7~12: QI1~QI6MR 454 it mtDNA-CO 1 J# 541 - Bt
M: DL2000 DNA marker; CK: Negative control; 1-6: rDNA-ITS sequence amplified from root-knot nematodes QJ1-QJ6; 7-12: mtDNA-CO I
sequence amplified from root- knot nematodes QJ1-QJ6
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Fig. 3 Electrophoresis results of PCR product of rDNA-ITS and mtDNA-CO | sequences from root-knot nematode

on six samples of Gentiana crassicaulis
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M: DL2000 DNA marker; CK: Negative control; 1-6: Specific sequence
amplified fragment from root-knot nematodes QJ1-QJ6
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Fig. 4 Electrophoresis results of PCR product from SCAR

root-knot nematode on six samples of Gentiana crassicaulis
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