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Isolation and molecular identification of nematodes intercepted from imported Netherlands’ lily bulbs

ZHANG Yinyin, HEI Duoer, LIU Yueting, LI Xin®

(Technology Center of Dalian Customs, Dalian 116001, China)

Abstract: The increasing import of the Netherlands’ lily bulbs over the years has meant introduction of a variety of pests into the country;
and one such nematode pest has turned into risk, endangering the national biosafety. Quarantine and identification of nematodes are thus
imperative. This paper provides reference for the quarantine of imported seedlings and flowers to various ports and the supervision of
planting sites. In this study, morphology (Beeman funnel method), combined with molecular biological methods (DNA extraction and PCR
amplification), were used to quarantine and identify plant parasitic nematodes isolated from lily bulbs. The results showed that three
species of plant parasitic nematodes were found: Pratylenchus penetrans, Aphelenchoides blastophthorus, and Aphelenchus avenae. The
results also indicated that the quantity of nematodes isolated from the imported lily bulbs was limited, with most being larvae, as is it
difficult to accurately identify nematodes based on their morphology, this process needed to be supplemented by molecular biological
methods to ensure the accuracy of the results.

Keywords : Netherlands; lily bulb; nematode; molecular identification
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PR E . AN BE TN B 3R EOR R R 188,
28S A WE A FE D ITS X FIZ R AR (K] i A% IR P 571
VRPN Z B S , LA ST 26 HUR) DNA 7326
SR AR DL IR R AR N O AR ISR U E
HRAS Bz A, JE A F R R L R O A i
WARIXE LA 205, 1 R R 852 06 5 0 T A4
ARAAGE G B L5 2 7 RS, LUORUE % 45 2R 1Y 1
Btk . A SCEERTEBT I fr 22 A MR EA T2 IR B
R IR 2200 0 FI W 4 5 o0 T AR W) 2 BOR R s 2
WE A FF AR B 3Bl . ARWFFE  HEBE Rl
P AETT T2k HUR R 2 5 0 IR SR I B IR AR T 2
EAHAE

1 MREFE

1.1 &HAE

A ARk R B EREE A (FE S e U AR RE R
) KA ot — I 4 4R SR A K DU 2 3 2|7 (Beeman
funnel method ) 7 B £k W, &= I 15 F57E 20~28 °C,24 h
Jei FA U L2 UK RE 24 5 mL, ‘B F ZEISS Stemi 508
(USRI G RN =38
12 BEZFEE

2R B R, BRERRR ARG R e, R
SEINHORST!"" % Bl Y TN = 85 — 2 T2 J56 K 325 ) 76 7k &
Ui i, 7E Leica DM3000 3058 T #1712 S W4, M 4
T FAEHEATHI L FIWT I R LR DL 45 4+ A4
1.3 HFEMFLEE

T2 TR B RHIE AR S 40K, kIR | ARk
O3 B LR B BR A U 2 AR MEAUK SR &
FRIEXTER EA A 4 e IR, ZETR A 2200 20 1)
W A |, 255 o LR W o S T TR X R i
— k.
1.3.1 £k H DNA $2£Ht

1£200 WL PCRA&HHANA 8 wL ddH,0 11 wL 10X
PCR Buffer (Mg free) , Bk BT A6 () B 4% 28 HUBL A
ddH.0 Ve G N _F 3R PCRAF ¥ PCRE B T WA+
1 min, B JE & F 85 C/KIEINHA 2 min, P17 PCR 4
FTA T pL 1 mg- mL™" 2 [/ K, 56 C/KB MK 15
min, 95 C/K N # 10 min, 15 ) #7462k 41 19 DNA 2
BOR, FTHBH T PCRY .
1.3.2 51914 B PCR Y38 K =1

P& FEAZME A DNA (1 28 S D2/D3 X 5| ¥y %} #E 47
P14, 514 8 D2A (5" ~ACAAGTACCGTGAGGGAAA

1% WHART]

GTTG-3" ) #1 D3B (5’ ~TCGGAAGGAACCAGCTAC-
TA=-3")" DIFEHUA I ZE L DNA AR , 44 S g 14
R(F 1) KA (FR2) AT PCRY IS ¥ PCR =ik
AW G 7 45 5 BLAST Fexd 408 51
Y16 R DU Al 55 Y0 R S AR A

&1 PCRERER
Table 1 PCR reaction system

15 A R
Reagent Usage Final concentration
TaKaRa LA Taq(5U-pL ™) 0.5 pL
10XLA Taq Buffer Il (Mg® plus) SpL
dNTP Mixture(2.5 mmol - L™ each) 8 uL
51 D2A 1 uL 0.4 pmol - L'
519 D3B 1 uL 0.4 pmol - L'
Template DNA <1pg
dH,0 <50 pL

R2 PCRREEH

Table 2 PCR reaction conditions

=853 Temperature/C [i}E] Time TEIELC Cycle
94 1 min
98 10s
30
68 15 min
72 10 min

2 HRESW

2.1 FRIFEEL% R (Pratylenchus penetrans)

A AR P van den Berg & Esther ¢ 7028
48,124 UR T A (Animalia) £ ] (Nematoda)
A B 44 (Adenophorea) , XU V.24 ( Diplogasteria ) , #4 7]
Z M H (Tylenchida) , ) 2R (Tylenchoidea) R TRLN
B} (Pratylenchidae) , %6 43 £} ( Pratylenchuinae ) , 55 {4
28 g (Pratylenchus )

2.1.1 TR A

M - ROHURL, TR XA oG4 (61 1) . 1
Brometl:, JEE Bk A ik, h BRI B , 249 A2 AR 58
(¥ 1/2~2/3, BT VLT B2 4/5 4k AR IBIRETE | AR S
Ba B o

MBS 5 ME ORI, SS B I, S8 B4 ih 2 5
AN HEIN SR, F 2 2 R i
2.1.2 TR R

e 15 4 3 1 fl R g3 Sl B IBCH: DNAL SR
D2A/D3B 5y %F 43 i #E 4T PCR 44, AR 1 Oy
750 bp A2 A5 W9 By B, M 5 BLAST HEXT, 235 5 5% WY
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100 4m
100 ym

a. WE VR M b B A o S B s oL E R R s e, A HURE R

a. entire female body ; b. entire male body ; c. anterior region ; d. female posterior region ;e. male posterior region

B FRIEERERESEHE
Figure 1 Morphology of Pratylenchus penetrans

HU 7 81 5 GenBank H 21 8% 5% 1) 28 il 45 1 28
KP161612.1 Jy 41 A1 L ¥k 2 97%, ME L )y 51 5
JX046990.1 775 AHABIE: 7 98% , DRl e 86 7 % 4% oy 2
HilsEAARLE B (P. penetrans) o
2.2 B EFiE U1 %k M (Aphelenchoides blastophthorus)

IEHAL - sh W) B (Animalia) , 28 HU 1] (Nemato-
da) , £, 44 (Chromadorea) , 2,7 V.44 ( Chromadoria ) ,
/INFF H (Rhabditida) , B ¥ 7] J 8l (Aphelenchoidea) ,
1 718} (Aphelenchoididae) , ¥ ] . F} (Aphelenchoidi-
nae) , 5 7] J& (Aphelenchoides ) .
2.2.1 FEAERFHLAIE

WE H A BRI, PR FE ST HURI ) I T2
SLEBAERIY , VAR AN, JR X 48 46 AN BH 5, v i 2R P 5]
T, iRk RIR, RIE RIS, REuif Raese (K2).

i R LU
222 TR A RO

312 U 4 5 14 HE %) DNA, SR FH D2A/D3B 51 #)
XY 3G SRAFE R 750 bp 2247 P R B I O
BLAST X, 25 R R I i% M HUY 515 GenBank A L %%
ST (1 5 2 W 70 2% i MK981894.1 J3 81 AH Bl 99%
D] 565 HL A 85 20 T) 4k U (AL blastophthorus)
2.3 #ZEE B 1% H (Aphelenchus avenae)

A B A (Animalia) , 28 HU[7] (Nemato-
da) , BJEES 4 (Secernentea) , # 7] H (Tylenchida) , B
15 J) . Bk (Aphelenchoidea) , ¥ ¥ 7] B} (Aphelenchi-
dae) , EIF 7] W B} (Aphelenchinae) CEIWETE (Aph-

elenchus) o

a. HEHUEE (A s b SR s o fE R

a. entire female body ; b. anterior region;c. female posterior region

2 BREFIB T HARFE
Figure 2 Morphology of Aphelenchoides blastophthorus

2.3.1 JEEFHEHT A
O L SRR, TETBean, JEIE TR BR 5 Hh il Bk
K, BARERTE, T TR A B s, BT TS 8k, AT
I TR S ; B, il T I T s i, Ao [ (11 3) .
i L S
232 SR R Y
2 A 4 2 19 ME 2 DNA, % ] D2A/D3B 5| 5 %

WWW.Qes.019.CN
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a. HfEHUEE (A s b SR s o fE R

a. entire female body ; b. anterior region;c. female posterior region
3 MEHBILRFSHE
Figure 3 Morphology of Aphelenchus avenae

Pa R R 750 bp 25 A7 B R R BE L I 5
BLAST Fb X, 45 5 3 0 % M 42 )7 41 5 GenBank H1
B HEFE LY ) 4R L KP313838.1 J7 4l A AL
99.43% , DX 4 5 HOA A7 FLI T1 26 HLU(A. avenae) .

3 itig

UTARSR , 3 AR AR R M 22 2 [ 55 | R R
1A RERTE [ AR, ECRR i B 2k LS AR 3 A
Sy A A FERIE AL, G F E 1AL e AL
FRAE IR 55 7 B 0 [l B, 11 R S0 a8 i A 3
TR AR B K AR B S O TR M U [
I, — SR R | BRE M A 2 Rt i A O G T
((HPE NS SEIOE 38

(DARSCHESEEE B AR Bk R 3 Fhar A= 2ot
o 2 ol el A 2k el s e AR e S A i A (i 22 AE DT
Pl ER BE AR PR SR LE , R ROl i
2%, FRIFARL BT ERE, FEGFERE D
& EOKDEVE R A A e EEZMATHEY
FOAETF, AT 27 A1 20 MR s 3 A A7, Y
o FH B R AR B B AERAE T, i Al
Peftl— L EUm A AT AL AR L IR U AR
Lo T B PR, T BE S Rl BRI FE B AL B, 1 A
0 O TE LR e A . H T, A R 2 R TR [ 1
AL I — B S TERR T 2 R A o B e A

1% WHART]

2k AL (P. vulnus) JMMERIRL HL(P. coffeae) 3 HEAARZE
HU(P. artemisiae) Fl £ K FGIRLE dL (P, zeae) UL AN AE
HE RS, th TRUAZL R R AR L, R WIESIE M
JERCE ARG 2y A i ey iy 2 04
PRV RFAIE (L 2 0, (L 11 R i R A 1 2 e B
AR, TCP AR UE ST R i B B R, AR SRS
2EUE O PR UE S R R M, TS A T AR
T3 I 7 4 SR — 2P A

Q)R FWHINL B R INL B REL I, T
1952 4E 75 9% [ (14 15 I 28 4 48 v & B4 ™) e
2021 4F 4 J1 537 (A N R IL A [ HESE A ) Ao
A F AW 4 5) T TR IR L A B AT 12k
W (A. ritzemabosi) FIE4: 1 J1 4k U (A. fragariae) 2 Fli,
BB A HETE MAYA 180 270, )iz A T
g RhER RS ARWESE b B B A B T
HTE EL R AR IE oA R AR 2020 4F 4 T BIR
PN 22 B Y 6 R R A PR T SRR T ) e
oA ) SCHR 2R BB 6 3 W poR , AN B R SE 2 AR
Yy, 3 s H R fr 22 S RO A kA K
[ B A AT 22 R 11 5 A AR AR, 1 L Bt
BREA Gy A AR, oh T3 B i R A Ik U
Lo o3 A BURE , A 1R N E R O TR I I s A %, ik
7 KU DA

(3) e ELIF I 2 B2 L TR 4 i, & —Fh
BEE LR, FE RSz A0, E) iz,
AR R AR A R A i
HUNAZ G2 FEARY, H I AR AT 1%L R ) 3 A
FEH G E RIE A TR BT

4 Zig

AWETEAE S A 22 TS R ER O B 2 1 3
Filt 2 AR 2ty 23 Sl o A AR Rt BB T 2t e
A FUI Iy, FLrp 2 g AR 2kt 73 31 /0 e o
FIAE L, ELE 0 e R AEAN ] I, T S8 1 T £ L
2 FLIE TR B3 g 2IHE AU L, BT KGRI S22
AFNWTES & 005 AW~ J5 0%, A REMERA S 2 B b
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