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Table 1  Collection and identification results of Meloidogyne species in the vegetables in Shenzhen City

R H G5 TRE M %% LORLIARY 1Y Bt/ bp [5i Dy It P % HRG5 2 b2
Codes of 517:1 ! mi‘m F'IJ st Amplified frag- Isoenzyme patterns Meloidog yne
sample point ampie po osts ments of mtDNA MDH EST species
. /N i
A B R i s A -
KZ1-4 Center for Quality Crop Seed Lycopersicon esculentum 1700 N1 11 M. incognita
B LB X % 5% 3% Ak K 3
SF1-2 Vegetable Farm of Shunfa - 1700 N1 1 M. incognita

at Pingshan District Lactuca diversifolia
11197 X 8 i o B .

TD3-4,7-8  Agricultural Science and Technology Buasell 7':11 1700 N1 1 M. incognita
Garden of Tiandi at Pingshan new District asetia atoa
6B X F R S A 5

JZT2-6. Vegetable Farm of Jiazitang

8-9,12

i3

1700 N1 11 M. incognit
Amaranthus mangostanus L. meognita

at Guangming new District
6B X TR S A 1
JZT10,13 Vegetable Farm of Jiazitang 1700 N1 J3 M. javanica

N . . Cucumis sativus
at Guangming new District

TLi10.g. HIEKERLRE .-

14.17-18.20 '/\‘grlcuhural Science Ba5§ of' Capsicum annuum 1700 N1 11 M. incognita
Tongyue at Longgang District
VAP ¥ N & e 23

LD2a,3-4, - RIS . .
Vegetable Farm of Longdong 1700 N1 11 M. incognita

6a,7-10 Ipomoea aquatica

at Longgang District
Je i I A Sk i
ZX R

LD2b,6b Vegetable Farm of Longdong ) 700 Nla VS1-S1 M. enterolobii
L. I. aquatica
at Longgang District

e 52 1
GHl2,  EERHEEGREARY s

45.9-13 Vegetable I_‘“art_n of Guihua L. diversifolia 1700 N1 11 M. incognita
at Baoan District
% LA .
GH7 Vegetable Farm of Guihua . - . 1100 N1 A2 M. arenaria
. Brassica pekinensis
at Baoan District
B X AR R SRR Y o
FM2-3, T X AR R R R S ) 3 ) )
Vegetable Farm of Fumin i o 1700 N1 11 M. incognita
9-10 L. L. diversifolia
at Baoan District
2 X R 7 S .
FM11 Vegetable Farm of Fumin - 700 Nla VS1-S1 M. enterolobii
. A. mangostanus L.
at Baoan District
T X LR SR A b e
DSK1-4, TR KRB ARG . A3 ) .
Vegetable Farm of Dashuikang . L. 1700 N1 11 M. incognita
6,8-9 .. L. diversifolia
at Baoan District
TR R R AR Y 0
DSK?7 Vegetable Farm of Dashuikang 1700 N1 J3 M. javanica

. Balsam pear
at Baoan District p

T B DX 8 I SR AR

PCl-2, N 2503 . .
Vegetable Farm of Oupeng ; 1700 N1 11 M. incognita
4-6,8 1. aquatica

at Longgang District

,—L‘»r—‘- ZET W “EL?‘: . h Jig
5 XA T o R b BN

FH1 Vegetable Base of Fuhai 1700 N1 11 M. incognita
L Daucus carota
at Baoan District
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FETRERAL BAL VL, DA IEBROR G 45, BRI . 2 004 W RRORR VBT RS 2T Al B HE SRR A, B
HAIE SOE W, B BT AR, DR SRR BRERIEDE A 4E4d (R LD2b Al FMI10 I & i W




44 e rh el R i

% 34
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FEF SEFBEK B B2 i ) [, 2 i 4 . 208, 3ot
W8 B3 S 5 AT 2F 40, 1 3 R B IE | 45 4 s
TE Rk, 7 B R W, oK o gl B CRPOBE LD2b AN
FM10 i L3 3.
22 ZHEMBETE

XY A2 S WA Y 4 PR 45 46 gk 76 A
TR A7l Ak BEAR, 0 SRR I S0 (MDH) Al
B i CEST) #EAT HL Uk S 43 B (1 2) , 85 R R W . A
76 A alifb Lk U LA 69 SRR EE MDH i AL R
N1 ALEST j% A1 4 11 8, 5 B2 G iR 7 R 45 2
B A 3 DFEER MDH 3% %5 N1 %, EST
AR 3R, 5T R Y TCRE AR 2 2 A TR A

LASFh e MDH 3% 74 Oy N1 A, EST % %15 A2
B, 5OHGE M AR L A 2 Pk AU A R A
3AFREER) MDH % %158 Nla 8, EST 3% %1% VS1-
S1 M, 5B HGE MG O AR GE LR A R, [H o
fitf e e B R G WA F w3
23 ZHMFEIYIENFNEBLEE

X 76 A~ alifk i AR 25 2 RN BE () PCR 9 1 L U
7 1B A e LD 0 M (BT 3-ALB) L ES SR BN A 72
ASFEER LUK YIS R B 1.7 kb A 69 AR
A4k Hinf | B¥I % 1.3 kb f1 0. 4 kb 9 F Bt %
KZ1 Fed 34 7= 9y i BT, J$ 51 5 GenBank 1 4
S0k FJ159629. 1,FJ159614. 1 Al FJ159624. 1
B TR 45 2% B AT 100 %0 F AL IE L i S 2 N
TR ZE 2R A 3 A AIOREAS e B Al DL B JZT13
FRRERY 1 7= SC BT )7 91 5 GenBank 1445
S AY635612. 18 JTCH: AR 45 28 27 51 4799 U6 1 A

A~C:r i g g gt KZ1,JZ2T2 Al GH2 Fi#f A-C:KZ1,]ZT2 and GH2 population of M. incognita,respectively; D: JI0
HEMRZEZR L JZT13 #E D:JZT13 population of M. javanica; E~G ¥ A AEMREEL & GHT # i E-G:GH7 populations of M.
arenaria; H,1: 05 AR B EREEL M LD2b M1 FM10 ##f  H,I1.LD2b and FM10 population of M. enterolobii.
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Perineal patterns of some Meloidogyne populations in the vegetables in Shenzhen City



HoW AL 45 BRIITIT B 3% 3 M AR 45 2 0 %) A 2 0 o A 45
Ko FRUTHEXRELHRMBHFEBERNEME(n=20)
Table 2 Measurements of females of some Meloidogyne populations in the vegetables in Shenzhen City pm
T HREELE R M. incognita SH GARLEL BL M. enterolobii
IR 45 2k i A AR 25 2k
— - - Py s < e M. javanica M. arenaria ~ o
g e b KZ1 /N JZT2 53 GH2 H:3¢ - J - R FMI0 43¢
B AR N, P o JZT13 K GHT EsE  LD2b 203 e
Morphological T i 1# Tl FhRE fiibica #
options KZ1 population JZT2 population GH2 population ) ) ) LD2b voulatio FM10
of Lycopersicon of Amaranthus of Lactuca JZT13Vpopulallon GH7 population - popy aton population of
- " : ) . r: of Cucumis of Brassica of I. aquatica .
esculentum mangostanus diversifolia L. diversifolia
satious pekinensis
(LN’ 849.2+6.1  855.6+18.7 885.3+11.3  817.1+18.1 887.9412.0  744.7£9.6  820.1£12.0
Body length (820.8~906) (782.5~1031.3X823.2~959.4) (703.4~909.6) (807.0~978.7)(689.3~790.2)(758.5~939.3)
5NN 554,945, 4 622.2+8.8 612.0+5.8 595.9410. 0 566.8410.1  575.6+8.8  561.1+17.5
Body diameter  (517.9~592. 3) (581.3~672.8)(581. 8~653.5) (512.5~648. 5) (504.8~626.6)(525.3~619.2)(423.0~686.1)
MEK 13.340.2 13.140.2 13.340. 1 13.5£0.3 13.040.3 178.3+4.2  233.6%14.2
Stylet length (12.2~14.5) (11.8~14.6) (12.3~14.2)  (10.9~15.3)  (10.1~15.0) (150.2~210.7)(173.1~367.5)
FAT SR Bk 21
FrIB R IT O
Distance from 2.640.1 2.740.1 2.840.1 3.340.1 3.7940.12 11.340.2 12.040.2
stylet knob to (2.3~3.4) (2.1~3.2) (2.4~3.2) (2.8~3.9) (2.8~4.4)  (10.1~12.5) (10.3~14.0)
dorsal gland
orifice
i 231.5+8.6 230.8+7.6  242.4+13.0 245.9410.7 270.0+12.3 4.040.1 4.1+0.1
Neck length (173.1~282.7)(198. 0~307. 3) (164, 5~299.2) (167.1~304.0) (164.8~334.1) (3.6~4.3) (3.3~5.2)
A V‘E— o) v Bt
T@;ﬂ?‘ 46.6+1.3 49.241.0 51.040.7 42.64+1.16 45.340.8 52.441.3 47.04+1.0
-ength o (36.3~55.2) (42.5~56.3) (46.3~57.6)  (34.2~53.5)  (39.9~52.0) (45.0~62.7) (40.0~55.7)
median bulb
f;gmjﬁtl*”;“f 12.940. 92 12.1£0.6 47.540.6 37.1£0.9 10.4+1.1 16.5+0.9 10.6+1.0
ot (35.6~49.3) (36.3~44.7) (42.4~52.0)  (33.3~46.0)  (35.5~49.9) (40.5~51.8) (34.9~48.6)
median bulb
2 b
gjdﬁjﬁﬁ‘l“ 75.64+2.7 86.34+2.8 81.542.07 64.641.9 71.1%+1.6 78.3%+1.6 77.0%2.6
Oy M (49.3~88.3) (72.9~100.7) (69.7~96.3)  (53.8~80.4)  (60.8~79.0) (66.1~88.3) (62.0~108.7)
at median bulb
Hh i Bk A ]
fﬁwﬂﬁﬁm 71.9+2.7 80.8+3.4 86.1+1.7 84.4+1.3 79.7+1.8 76.8+1.5 76.3+2.3
stance
e T (54.2~91.4) (61.6~98.3) (75.1~98.2)  (72.1~92.6)  (68.1~92.0) (69.1~88.8) (65.5~91.2)
anterior body to
median bulb
Hedtt L =
S HE B
§TEE%I 26.14+1.3 30.424+1.4 32.54+1.0 27.340.9 29.7-40.9 33.940.6 30.241.1
1Stance MO (18, 1~36.8) (22.99~41.7) (24.6~40.2  (20.3~33.1)  (22.9~37.4) (30.3~38.5) (20.7~35.3)
anterior body to
excretory pore
1.5+0.0 1.3840.0 1.520.0 1.440.0 1.5740.0 1.340.0 1.540.0
“ (1.4~1.6) (1.3~1.7) (1.3~1.6) (1.2~1.5) (1.3~1.9) (1.3~1.3) (1.2~1.9)

IR B e AR 25 4k s A7 1 SRR BEI 1
A BN 1.1 kb, 45 GHT . P88 7= ) ve el T, H
J¥315 GenBank 1445 o EU364879. 1 M 16 4R
LR HUTHIA 100 Y0 1 A AL | i %8 5 Sy A6 28 AR 45
ey A3 ASFEERYT R B 0. 7 kbR LD2b
FMI10 ) 2 DR EEI T . )7 %1 5 GenBank 1145 4
GQ870255. 1 ML H AR Z5 2 dUF 4l A 100% 19
AL S B e R S AR 25 26 . 51 R g
Y43 A7 56 78 25 R 500 28 2% ) T e 45 2R — 30,
24 ZHMEEMABME

PR S5 R VRN T B S 28 7 B i AR 25 4%

KARIK 61.16% . fELLLIR I 76 A Fh T, I
BE 4 PRS2 B, Hidr 69 SRR N R O ARG
Ha L3 AN FPRE SRy JTCE HY 25 2 L, 1 AN PR Ol A6 2B AR &5
LR L3 AR EE N G R A LR L o )y S R R R
S 90.79% . 3.95% . 1. 32 F1 3. 95%, A A
2AFESL R RS M MR H GRS L RN E A
FPRE . FERBEH S A by RS L TR 11 A 8k
B S R i NN RS YR (N A Py A N
AT RS AR R SR AR I 2 A FE b kAR T A
A R 25 2t JTCE AR 5 28 23 ) A 52 22 IX RE AR 35 5%
e MOCW R X F o B SR kA AEFH E 5
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Table 3 Measurements of the second juveniles of some Meloidogyne populations in the vegetables in Shenzhen City pm
RS B M, incognita ‘ ‘ SHGREEL R M. enterolobii
JUHEARZE R L AEAE RS Ll
A — KZ1 /NE R 17T i GH2 735 M. javanica M. arenaria N FMI10 43¢
T 18 b5 o P b JZTI3 %K GH7 AA3E  LD2b At P
Morphological . T it
options KZ1 population JZT2 population GH2 population ) ) LD2b populatio FM10
of Lycopersicon  of Amaranthus of Lactuca JZT13 population  GH7 population poputation population of
” . . T of Cucumis of Brassica of I. aquatica N
esculentum mangostanus diversifolia L. diversifolia
sativus pekinensis
ek 413.1%+1.5 419.7+2.4 418.4+3.7 427.6+2.1 455.243.0 403.642.1 449.742.4
Body length (400, 8~424.7)(404. 4~430.4)(392. 3~445.6) (410.1~440.1) (434.7~473.3)(373.8~417.1)(446.5~463.8)
SN 14.840.2 15.640.3 16.140.3 14.940.1 15.440.2 15.6+0.1 15.8+0. 1
Body diameter (13.3~16.5) (13.7~19.0) (14.1~18.9) (14.4~15.5) (14.1~16.9) (14.5~16.5) (15.6~16.6)
FEK 13.24+0.2 12.64+0.1 12.6+0.1 12.74+0.1 13.3%+0.2 12.94+0.2 12.4+0.2
Stylet length (11.7~15.0) (12.0~13.3) (12.2~13.3) (12.1~13.5) (12.4~15.0) (11.5~14.5) (12.2~13.5)
LTk R
AR I BE B
Distance from 3.240.1 3.1%0.1 2.640.1 3.5+0.1 3.340.1 3.14+0.1 3.14+0.1
stylet knob to (2.5~3.9 (2.2~4.3) (2.0~3.2) (3.0~4.0) (2.8~3.9) (2.2~3.6) (3.0~3.7)
dorsal gland
orifice
Hedtt L =
éﬁﬁﬂﬁ%{ om 83.8+0.6 85.0+1.1 86.4+1.0 86.7+0.3 87.5+0.9 81.8+0.7 96.2+0.6
stamee o (79.8~89.9) (79.7~93.7) (81.2~92.5)  (85.1~89.0)  (78.4~93.6) (75.1~85.7) (95.2~99.5)
anterior body to
excretory pore
EK 49.040.6 50.7+1.2 52.9+1.0 50.9+0.3 56.1+0.7 48.8+1.1 51.3+1.1
Tail length (42.0~52.0) (44.3~58.2) (48.0~60.5) (49.2~52.7) (51.9~63.1) (42.5~55.6) (49.2~57.7)
. o
ﬁﬂl%k 11.740.2 12.940.1 13.440.2 12.140.1 16.3+0.5 14.140.2 16.040.5
ane (10.6~12.9) (11.5~14.00 (12.4~14.5) (11.1~12.9)  (9.4~19.3) (13.1~15.9) (15.7~19.6)
tail length
28.0£0.4  27.0£0.5  26.2%0.4 28.8+0. 3 29.640.4 25,9402 28.440.2
“ (24.7~31.1) (22.5~31.4) (22.3~29.2) (26.6~30.5) (26.7~32.6) (24.4~28.3) (28.4~29.6)
» 2.940.0 3.04+0.0 3.040.0 2.940.1 3.14+0.0 2.34+0.0 2.34+0.0
g (2.6~3.1D (2.8~3.3) (2.8~3.2) (2.5~3.2) (2.8~3.3) (2.1~2.4) (2.3~2.4)
8.5+0.1 8.34+0.1 8.5+0.1 8.440.0 8.14+0.1 8.34+0.2 8.84+0.2
¢ (7.9~9.3) (7.4~9.1) (7.8~10. 1) (8.2~8.8) (7.1~9. 1) (6.8~9.6) (7.7~9.8)
MEB 0. 540.0 0.5+0.0 0.5+0.0 .5+0.0 0.5+0.0 0.3+0.0 0.4+0.0
(0.4~0.5 (0.5~0.5) (0.4~0.5) (0.4~0.5) (0.4~0.5) (0.3~0.4) (0.4~0.4)

VKB 1 A5 X REER#E  Line 1 and 5 was control population of M. javanicas 3K 2 AR RS54k dt KZ1 F#f  Line 2 was KZ1

population of M. incognita; VKiB 3 A JNHEAR 454k L JZT13 Fh B

Line 3 was JZT13 population of M. javanica; JKiB 4 T 7 M3 45 2k dt

JZT2 ##%  Line 4 was JZT2 population of M. incognita; ¥Ki8 6 A TR &5k dt GH2 Fhit
VKIE 7 RAEAE AL i GHT i EE Line 7 was GH7 population of M. arenaria; JKi 8~10 435 g AR 454k it TD3 ,SF1 #1 TL1 FhiE
Line 8-10 was TD3.SF1 and TL1 population of M. incognita, respectively; JKili 11 A% H GAR L5 dt LD2b Fhit

Line 6 was GH2 population of M. incognita;

Line 11 was 1.LD2b popu-
lation of M. enterolobii.
B 2 R YR SRR 45 2k HAR 43 Fh B 5] oh B Rk B i

Fig.2 Electrophoresis patterns of isoenzyme of Meloidogynes species in the vegetables in Shenzhen City
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A:mtDNA-PCR ¥ 5 - Bt # 3k 8] Electrophoresis pattern of mtDNA-PCR; B: mtDNA-PCR ¥ 3% i Be i V) 3k &l Electropho-
resis pattern of mtDNA-RFLP; ykilf 1~3 451 b B AR 454k sk KZ1 .SF1 A1 TD3 i Line 1-3 was KZ1,SF1 and TD3 of M. incog-
nita srespectively; JKiB 4 N R B G5 d LD2b FEE  Line 4 was LD2b population of M. enterolobii; JKiE 5~7 435 5 M 45 2k
1 JZT2 . TL1 1 GH1 M8 Line 5-7 was JZT2, TL1 and GH1 populations of M. incognita, respectively; VKi 8 b 4F 4z M 45 £k
GH7 ##f Line 8 was GH7 population of M. arenaria; Jkil 9 JyJRIEEARZE LM JZT13 #ff  Line 9 was JZT13 population of M. ja-
vanica; VKiE 10 HHF /KX Line 10 was water control; M:Marker DL 2 000.

3 WY B SER G L& AR 4> F BF mtDNA COII/IRNA FF 51l 4 14 1 mtDNA-RFLP Eg ] £ E B ik B
Fig.3 Electrophoresis patterns of fragments of mtDNA COII/IRNA sequences amplification

and mtDNA-RFLP of Meloidogyne species in the vegetables in Shenzhen City
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Abstract

In this study,a survey was carried out to identify Meloidogyne species from rhizosphere

of vegetables in Shenzhen City by means of morphology, isozymes and molecular analysis. The results

showed that among 121 samples of roots and rhizosphere soil from 13 different vegetable bases in Shenz-

hen City, Meloidogyne were found in 74 samples from 11 different fields, and the incidence rate of

Meloidogyne was 61. 16%. Seventy six populations of Meloidogyne were purified, and 4 species were

detected and identified, including 69 populations of M. incognita, 3 populations of M. javanica, 1 popu-

lation of M. arenaria and 3 populations of M. enterolobii. At the same time, mixed populations of M. in-

cognita and M. enterolobii existed in 2 samples. In conclusion, Meloidogyne distribute widely in vegeta-

ble fields in Shenzhen City,and M. incognita is the dominated species.
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