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|dentification and analysis of rDNA-ITS of the nematode
Meloidogyne enterolobii on Hainan Island, China
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Hainan Key Laboratory for Control of Plani Diseases and Insect Pests, Institute of Environment & Plant Protection ,

Hainan Academy of Agricultural Sciences, Haikouw, Hainan 571100, China

Abstract: [ Background ] The Plant root-knot nematode disease ( Meloidogyne spp. ) is a soil-borne pest and may cause great eco-
nomic losses. As M. enterolobii is distributed widely in the tropical and subtropical regions, and is a potentially harmful pathogenic
root-knot nematode for several cultivated crops, it is the subject of intensive study around the world, based on its peculiarity of path-
ogenicity, molecular characteristics and interaction with plants. [ Method]Ten purified populations of root-knot nematodes collected
from Hainan Province, Southern China, were identified by using the morphological, isozyme and molecular biological methods.
[ Result] The presence of M. enterolobii was confirmed on 10 cultivated crops and herbs, including as cucumber, pumpkin, balsam
pear, loofah, bottle gourd, pepper, guava, clove and the herbs Morinda citrifolia, and Excoecaria agallocha. lts morphology, ester-
ase phenotype and mtDNA-PCR amplification products were different from the common species of root knot nematodes. Primers 18S
and 28S were used to amplify the tDNA-ITS region of M. enterolobii and population 4HBJ were cloned, sequenced and compared.
We found about 88% homology between M. enterolobii and M. incognita, M. javanica and M. arenaria, respectively. [ Conclusion
and significance ] M. enterolobii was accurately identified, and its presence on crops in Hainan Island was firstly proven. The mor-
phological and molecular characteristics of M. enterolobii were clarified, and the molecular phylogenetic relationship between M. en-
terolobii and three other common species of Meloidogyne was explained. The research results had important value for the future study
of M. enterolobii and disease control.
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Table 1 ~ Measure data for morphology of M. enterolobii

FEFR Index M H1 Female 2 {4 2
&4 Body length/pm 730.0(555 ~990) 422.5(397 ~433)
e KR TE Max body width/ um 648.5(405 ~716) 15.8(14.5 ~16.5)
M4t Stylet length/ um 15.0(9.3 ~13.4) 11.8(10.7 ~13.4)
DGO 5.0(4.1 ~5.6) 3.7(2.9 ~4.8)
FLFRBRE Basal knob height/ um 2.4(1.6 ~2.9) 1.6(1.4 ~1.8)
FEFRER T Basal knob width/um 4.8(3.9~5.6) 2.8(2.2~3.5)
P EHERK Median bulb length/um 41.7(33.8 ~52.3) 13.0(12.2 ~13.7)
P TEER 5 Median bulb width/ pum 39.3(27.0 ~49.5) 8.8(8.4~9.4)

FE1K Tail length/ um
B K Clear tail length/ pum
204 e )2 a

53.1(43.5 ~59.5)
16.0(13.5 ~21.2)
26.8(24.6 ~29.7)
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Fig. 1  Perineal patterns of M. enterolobii
Fx2 ZETREGZH 10 NHEHNEEETE
Table 2 Phenotypes of esterases for 10 different populations of M. enterolobii

Efﬁﬂf ;:i ¥ 3 Host KEH Collection site Esteiiﬁiﬁ%)type

1SG 22 ]I\ Luffa cylindrica SE L E Y Dingcheng, Ding’an VS1-S1

21) L Capsicum annuum WK % Yongfa, Haikou VS1-S1

3PSL FA1HY Psidium guajava PGS E Tayang, Qionghai VS1-S1

4HBJ [ 5% Morinda officinalis fE I 4T Puzai, Danzhou VS1-S1

5CX ULH Aquilaria agallocha CE Y Fengpo, Wenchang VS1-S1

6DX T4 Syzygium aromaticum % /K Bk Nanlin, Lingshui VS1-S1

7THLG B K Lagenaria sieeraria B /KT Lingmen, Lingshui VS1-S1

8KG WX Momordica charantia %7738 v Xinlong, Dongfang VS1-S1

ING T JI Cucurbita pepo X E W5 Longma, Wenchang VS1-S1

10HG T JN Cucumis sativus R H L Xinzheng, Baoting VS1-S1
1, BRI ARAS 700 bp SR (18] 3) o X 54 56 3CHk
RIEM S H GRS R —3,
2.4 rDNA-ITS-PCR J 145 R

FH5 4 18S F1 28S 414 rDNA f§) ITS [X 41,
10 - KL 5 2 LR RE R TTS J By 750 bp 7247
(El4),
2.5 FINMESHH
% AHBJ FhiEfY) mtDNA f) COLFI LRNA J[4] ]
JPHI I xDNA-ITS X P81 735l AT se e 5 I, 15 2]
KI/NHy 705 1765 bp 1y R B, K P 45 R 5 Gen-
Bank H12 A 1) DNA J@a A7 [l 1E AL, KIS
B2 SESIREGL REEEXE

Fig.2  Phenotypes of esterases for M. enterolobii
in comparison with M. javanica.
1: 1SG; 2: 4HBJ; 3 4 XM JEEARZE 4R 0,
1: 1SG; 2 4HBJ; 3,4 Comparison, M. javanica.

2.3 mtDNA-PCR ¥/ {4 B
HEY#C2F3 F1#1108 X3 1 1 10 MR 452k
HUFRE mtDNA [ COIl Fi1 LRNA L 8] 41 i 54

4HBJ FfE mtDNA (1) COLFT LRNA 3t A 8] J5 371 [7] 5
PEfR = 1Y g2 4 B TR 45 48 R (GQ8T0255. 1), ik
100% ., FEXTE5RE—AAER] 4HB) R 4 AR
ShER 5 AHBJ FEERY tDNA-ITS [X 737 [l P
FHE R B AR GE 2k L (JF309153.1) , 2 98% ;1
SRR AL R, AR 45 48 L AE AR AR 25 28 o (14 ]
VEHA Ny 88% 247 (1 5) .
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3 10 MR % A E mtDNA 5 COIl 71 LRNA EF 855 PCR ##84R
Fig.3 PCR amplified mtDNA between COIl and LRNA for 10 populations of root-knot nematodes
M: $RifE DNA 23 T Bf; 1 ~10: 10 MRESL AR,

M. DNA Marker; 1 ~10: 10 populations of root-knot nematodes.

bp M 1 2 3 4 5 6 7 8 9 10 CK

2000

1000
750
500

250

B4 10 MRE L RFEE rDNA-ITS K551 PCR #1458

Fig.4 PCR amplified results of rtDNA-ITS for 10 populations of root-knot nematodes
M: #rifE DNA 737 JihE; CK: 25 XTI 1~ 10 10 MREEL dFh i,

M. DNA Marker; CK: Comparison; 1 ~10; 10 populations of root-knot nematodes.
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S 4HBJ B rDNA-ITS R /FSIRIE L5 47
Fig.5 The clustering analysis of rDNA-ITS of 4HBJ population
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PCR 5 AARLE & (1075 MR 5 1 1 18 e VW) (TR V22T R I BRI 75 IR BRBURN e 24 A )
FRRE RS, bR (1983) Pty (PRI T BRAREL.
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4HBJ F 7 mtDNA ¥ COIl 1 LRNA 3% [ i) /¥
5 5 Genbank [ /A 1 0 4 H AR 45 4 it
(GQ870255.1) (¥ [Al Jat: 5 3% 100% , W] LI xE 1%l
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W AR LS RPN g AR A5 4 R JTCHE AR 25
2kt AR AR AR 45 26 Y vDNA-ITS [X 25 AR/, A
A AN X — 43 FHRAEAS BEF T 5 LR 45 28 By
TR Mg, ABFSE & 0, 4HBJ FhER) DNA-ITS [X
FEA 54 B G AR 45 2k dt (JF309153. 1) #4 [l 4k 5
K 98% |, M 5 g T R 25 48 e TUHEAR 45 4% R AE
HREELE b (0 R UL K 88% Fidi, XKML H G
HRZSZE 1 rDNA-ITS X750 % oot ] £ oy HL 4 e
(1 R vk B W] T G AR 2 A 5 Al E L
FRE5 2 RN S 13815 1 B8 A X8 , X6 F3tF— 25 T
JRGH ML MR EAAEESHMNE.
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