Bt e L Fw’ 2023,32(5):799-806
Acta Agriculturae Boreali-occidentalis Sinica

doi: 10. 7606/j. issn. 1004-1389. 2023. 05. 016
https://doi. org/10. 7606/]. issn. 1004-1389. 2023. 05. 016

ok V4 225 DU 23 A & e el 169 2 ARG D 6 e

BRFEA IR

NS é_';éz 9%1%%1

(L PG AERAMBH R 2 MR P22 B AR Y AL 28+ ® UE A H AW S G B S S0 S BRI 7121005
2. Z3 VAW B IS A A R A TS A [ R S I L PRV B TR AR g TR B BRPE 723001)

M OE WO PO S AR A L O R R R TR S S E A5 S T AR T ik X TR BT 4 B A
R AR B P TR SRS R AU AT R R E o AR AR T TR 4 MUK RO L O B BRI I (8, R VS5 W X 1
R BH I 5 e ol (AR BT A B TR L BT AT B S SR S 1 BT SR AR R PR BN A A . MR BITE L
BILFTY L8O 2 BRR R XA 25, 8 DB OVR T Sa R PCR ¥ 3 AR &5 4 iU (DNA-
ITS PO ARG R B A SR 3200 IR L )7 R EE L I Meloidogyne hapla

KB PIIES AU RE L R R E

MRt 2 Bt (Meloidogyne spp. ) 217 & F
T B R I B — A RS A )
1z, oy i B vh b 5 A It e A S B
AT R i 5 e 5 L A 4 PR G 3 R Y 8 5 4
KT E AL FETT T, WELRMEE L . HC
38 Ay HHE S A RO A 89 A, b [ B AR A 2
HUR AR 39 AU AR TR IE Y AR 2 4R R 2k
o3 A B R G T BN E Y AT R T AR AR
W (M. incognita) AL TR G5 L L (M. hapla) 4L
R g 2k L (M. avenaria) VL B I AR 45 28 B
(M. javanica) , $0iE & B HARBCEH 95% LA L,
HAET E A

VirEZS (Panax quinquefolium 1. )t FRIE i
Z, R INFBE NS 8 Z AR E R AR Y, )57 T &
KEEE, PETF 1975 AT E G G 2
W R 1 MR A B L AR 48 S8BT R 7 4 B
WMB=RELEFHES PRGN, AR EE &
J R BV T 2 A — ORI g R A R R
BRI 2021 AR VR VS A2 R 1Y 44
SHEW P S U5 HoTli 3 5 oK ol 2 it — 20 42
B o POVES AR (25 (I FUR SEI AT ACZY L PR JE R
HReE  HA AR BT 0 e e OR3P0 I | il
W I 101G | 3 58 A 92 T R AN AL 400 ] 1 /) B

W88 2022-03-21 BRI :2022-04-06

B PR S5T PUIR L BUB A SR DA, B R 2
FRIGRAZ M E . PGS S SR (4 AR AR ) L A
Kik4~5 a AR LTSRS, HERFEN K E
G 3 0 Ry ™ A )R P T S AR 4 R U ) R
A AR T R MR P T S S AR 7 R R R (]
TEE VG S A 0 B T e RN A A A 2 R
() A5 5 38 0 7 3 e BE R AR 0

2019 4F,BRPGAE D P T I A TT S X 3
i PG VS bR R A K L i
B HROKAFE, EF S ST ERNL., &
ZWRI A L, BRI SHRB A KRR
AR AT DL B 5 45, DG LA ZARL S B b, 38 40 i e O 2
LRSS N 100 %0 4048 H) E %Om N PE TS
FRE5LE dUf . PG 2 A 7= U T2 B 40 B 3
b, A S Y b AR AT B Y IR AR TR A
28 SR X P PR S R R R B U AR R L I 2 R
I7i) ol 25 114 AR 45 2 OGS TR A 90 1) o 28 5 P LA
B T A L S R A e SRR 2 L W ) AR
28 A 3R X 191 B B TR AR 2 2k Ui LA
X, L2020 4FEF 2021 44 % B8 00 EL 7Y
SRR HAIRIE T RE A I REFEARIEITE
WA

HEWMB B84 XG5 e 7151 SR (2020QFY12-06) 5 Z5 EL A ) W I 5 A2 A5 PR B8 48 3 I 4t 181 % 1 0 S0 38 25 JF i 9 4 (SLG-
PT2019KF04-03) ; PG At A bRk 7 2328 56 7% 700 3ty (356 ) B} 2 SR 4 7301 H (TGZX2019-32)

E—VEZ IKEEAR WL A N F Y F &5 A IR FEF ST . E-mail: gengyingjied34@163. com

BEVES R CH . W4, B, NE YR E LSRN . E-mail: shangwj@nwsual. edu. cn



« 800 [ | A < |

S 32 %

1 MBS &*

1.1 #H#&EXE

2020 4 7 H & 2021 4£ 10 H . Z WX PP H
B 10 EL PV S R XA [R) B 7V S AR 25 4k HURR
HEATURAT 30 SR R I 0 . BE BL R BT AR 245 55 AR
KARBR 5~15 cm WAL - HEIb [ 4%, 10 5 R AE B
] b s A4 R I T 4
1.2 AFSRELBNIBERT

ZBRE AR R R A BT A TC R K,
L B T IR BT AR J0 5 85 PR BUR 45 K i
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Buffer(Mg"™" free) , F IR B} F AR JJ 44 45 b M 1L ik
i A B0 5 B TR 1 min, 85 CN#A 2 min,
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A. healthy American ginseng plot;B. the American ginseng field in fected with RKNs. C. the leaves of health plants;D. the leaves of

plant infected with RKNs;E and F. RKN-infected roots of American ginseng plant;G. the healthy American ginseng root; H. the Ameri-

can ginseng root infected with RKNs

1 PSR4 % B B iEE R

Fig.1 Field symptoms of American ginseng plants in fected with root-knot nematodes
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A. Infected tender roots of American ginseng plant with galls and egg masses; B. Eggs; C. Adult female; D. Perineal pattern morpholo-

gy; E. Second-stage juvenile; F. Second-stage juvenile tail; G. Anterior end of second-stage juvenile
2 EFSRELZHBTHFENESHE
Fig.2 Morphological characteristics of pathogen of Panax quinque folium root-knot nematode disease

F1 BAFSRELKHESVNEME

Table 1 Morphometrics of root knot nematode in American ginseng
LEEP R/ pm 4/ pm W LR/ pm R/ pm
Stage Body length Stylet length DEGO Tail length
Tk gl 373.3+28.4 11.5+1.05 3.840.25 60.5+6.53
Second-stagejuvenile(n =20) (329.10~427.87) (9.59~13.41 (3.28~4.12) (47.77~67.63)

T Bd P 3 (B AR 22

Note:Data in the table are mean=+SD.
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FESRE LA R 2E AT TR R . SR
W] ARV I S AR 25 2l o L TT IR A5 4
Hu, % A5 R A T AR b 7 AR 4l 2k SR O A B
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4-1-MW019969

99

4-2-MT951634
100 Meloidogyne hapla-MT249016
Meloidogyne hapla-KI572385

0.10

Caenorhabditis elegans-X03680

3 EFTDNAITS FRMENERAFSRELRAREZLEH

Fig.3 Phylogenetic tree of root-knot nematodes on Panax quinque folium based on rDNA-ITS fragment sequences

500 bp

M. DL 50003 1-4. P4 7 2R 4528 5 CKL B 2 % B0
M. DL 5000 Marker (Takara,Japan); 1-4. individual female
genomic DNA as template, respectively; CK. the negative control
4 LFRELHFRESY
Mh-F/Mh-R PCR § £ R
Fig. 4 Species-specific PCR amplification results
of root-knot nematodes on Panax quinquefolium
in specific primers Mh-F/Mh-R
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O TR S TT kR A A ATy 2R
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WFFE R PR 45 e g 2 BIAE SR XA B 1Y
Z RLEE R SR B R A AL T AR 45 2R 2 ] e
SURFAEAIML, B 2 % 4 dUAE ps 0 I B (B X 5 e 7
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PRAEERE S 2R 00 A B i EOR  ELAR 25 2 Hu il 2>
B AE SOAT AE — 3 F JEE BA PN 2 S5 T AR A L DL
AWEFERI G T LE W) 205 3% 455 T DNA-TTS P
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A. Chlorosis of leaves after being inoculated; B. The negative control; C. Root galls of American ginseng plants after being inoculated
Bs5 BHALRAEMERFSHEERRKH
Fig.5 Symptoms of American ginseng plants inoculated by Meloidogyne hapla.
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Pathogen Identification of Panax quinque folium Root-knot

Nematode Disease in Shaanxi of China

GENG Yingjie' ,CHEN Dejing” and SHANG Wenjing'
(1. College of Plant Protection, Northwest A& F University, Key Laboratory of Integrated Pest Management on Crops
in Northwestern Loess Plateau, Ministry of Agriculture, Yangling Shaanxi 712100, China;2. State Key
Laboratory of Qinba Biological Resources,Ecological Environment, School of Bioscience and Engineering,

Shaanxi University of Technology, Hanzhong Shaanxi 723001, China)

Abstract In order to clarify the pathogen species of Panax quinquefolium root-knot nematode disease
in Shaanxi ,the root samples with obvious root-knots of Panax quinquefolium were collected for isola-
ting root-knot nematodes from P. quinquefolium planting area in Liuba County, Shaanxi Province.
The pathogenic nematodes were identified by observing morphological characteristics of females, sec-
ond-stage juveniles and perineal pattern,sequence alignments, phylogenetic analysis and specific PCR
amplification. The results showed that the pathogen species of P. quinque folium root-knot nematode
disease in Shaanxi was M. hapla.
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