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Identification and pathogenicity of a root-lesion nematode on
corn in Changzhi, Shanxi
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(National Key Laboratory of Wheat and Maize Crop Science ,College of Plant Protection , Henan

Agricultural University s Zhengzhou, Henan 450002, China)

Abstract: [ Objective] This study identified the pathogenic species and pathogenicity of a root-lesion
nematode separated from corn in Changzhi,Shanxi to provide basis for the identification and effective con-
trol of corn root-lesion nematode disease. [Method) The collected samples were isolated by Baermann fun-
nel method. The extracted root-lesion nematodes were identified based on morphological and molecular bio-
logical methods. The pathogenicity of the root-lesion nematodes to corn was also tested by pot experiment
in a greenhouse. [Result)] Based on morphological characteristics, the Pratylenchus collected in this study
was identified as Pratylenchus scribneri. The rtDNA-ITS,rDNA 28S D2—D3 and mtDNA-COI sequences of
the root-lesion nematode from corn had highly identities with the sequence of P. scribneri in NCBI data-
base. The Bayesian tree inferred from rDNA-ITS,rDNA 28S D2 —D3 and mtDNA-COI sequences showed

that the root-lesion nematode collected in this study had a highly supported clade with other P. scribneri
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population. Therefore, the root-lesion nematode was identified as P. scribneri. Compared with corn plants

in the control group,60 days after inoculation with P. scribneri,the corn growth and height were reduced

and the roots showed distinct brown spots and even heavily necrosis and rot. The reproductive factor (R;)

of the P. scribneri in corn rhizosphere reached 19. 44. [Conclusion) The pathogen of the corn root-lesion

nematode disease in Shanxi was P. scribneri,and it had strong pathogenicity to corn.

Key words: corn rhizosphere; root-lesion nematode disease; pathogen identification; nematode pathoge-

nicity ; Changzhi, Shanxi
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Table 1  Morphometrics of Pratylenchus population from corn rhizosphere in Changzhi, Shanxi
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Note:n. Number of specimens measured; L. Body length;a. Body length/Max body width;b. Body length/Length from the lips to the junc-

tion of esophageal gland and intestine; b". Body length/Length from the lips to esophageal gland end;c. Body length/ Tail length;
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Fig.1 Light micrographs of Pratylenchus population from corn rhizosphere in Changzhi, Shanxi
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2.1.3 RZAKXFHH ETINKIGEKRBRE 447 bp
A4k i rDNA-ITS . rDNA 28S D2~D3 fil mtDNA- 250 bp
COL X JF 51 73 ik i R G B AL R . Hrp rDNA-ITS 100bp
1 rDNA 288 D2 ~ D3 X J 51 LI AR 45 28 o M. DL2000 Marker; 1. mtDNA-COT X "4 ;2. rDNA
(Meloidogyne javanica)ff J M #E, mtDNA-COI [X 285 D2~D3 [X 41 :3. rDNA-ITS X 914

N N M. DL 2000 Marker;1. Amplification of mtDNA-COI;2. Amplification
I§5 ghek (M. hapla) fE> . RE
r?ﬁj J‘jtﬁ*ﬁ " 32 EE b ’f/E j{l 9l\ ﬁ ? 7t of rDNA 28S D2—D3 region;3. Amplification of rDNA-ITS region

JARER B A 5 B R A 3 T B A g ARk R R T Al rDNA-ITS [X ) PCR -4
[ — /i B SRR 0 5, i — 25 RIIARME TR0 Fig. 2 PCR amplification of mtDNA-COI, rDNA 28S D2— D3
iﬂé@w%’zﬂi L) PG ol B Sy 30 o L A 0 Ak L and rDNA-ITS region of Pratylenchus scribneri

Z R AR B Pratylenchus thornei F1713002
%8 Z Je AR B Pratylenchus thornei F1713003
761 |rF B FLAK L 1R Pratylenchus thornei FJ713005
Z Je FHAREL B Pratylenchus thornei F1713006
e B AKEL . Pratylenchus thornei KY 424246
Z B AR LR B Pratylenchus thornei KY 424245
W e 5 A4 28 B Pratylenchus coffeae L.C030387
761 W HE 45 A4 28 B8 Pratylenchus coffeae MG906771
100 [- W HE 56 44 28 B Pratylenchus coffeae MK256317
Nk 54 2% B Pratylenchus coffeae 1.C030391
SOy e 45 44 2 st Pratylenchus coffeae 1LC030392
Fa W AR 8 B Pratylenchus loosi KY 424220
§5 W4 AR 2 Bt Pratylenchus loosi KY 424221
55,? F5 W 45 AR 8 Bt Pratylenchus loosi KY424222
100\l /7 397 4 A& £ 8L Pratylenchus loosi LR215649
75| 5 Y AR £k B Pratylenchus loosi LR215650
75 W 4 AR 28 Bt Pratylenchus loosi KY424223
W ERA AR R Pratylenchusscribneri MT586763
96| 31 70 B A 4l 84K 2% Bt Pratylenchus scribneri JX046933
7 70 B AR G 45 AR 28 B8 Pratylenchus scribneri 1X046934
938 7 70 B AT 9 S AR & B Pratylenchus scribneri MH729053
100/ | 130 3e B A 40 K 4K 2k 3L Pratylenchus scribneri MT586755
7 70 B AR 9 45 4K 28 B Pratylenchus scribneri KY 424230
Wy 78 B AR G JE AR 28 BB Prarylenchus scribneri 1X046935
U 3% AR £ Bt Pratylenchus neglectus FR692279
P 3% 5 K 2k B Pratylenchus neglectus FR692282
Y 3% JE AR 28 B Pratylenchus neglectus FR692285
P& 1 5 AR 28 B Pratylenchus neglectus 1.C030325
V& 1 JH Ak £ U Pratylenchus neglectus .C030328
V& 3% AR £ B Pratylenchus neglectus FR692289

JUHE AR 45 28 t Meloidogyne javanica KX646187 0.02

100

100

63

54

100

8

I 50 20 1A 504K 2% 7R FE AR I 43 3 b B ARAR )R AU IR s . 1Rl 4.5 [
Posterior probabilities more than 50% are given for appropriate clades and newly obtained sequences are

indicated in bold font. Fig. 4 and Fig. 5 are the same

K3 T rDNA-TTS J3 51 B 1 74 K36 5K AR R A 1A 42 ot i) 38 40 A A
Fig. 3 Bayesian tree of Pratylenchus population from corn rhizosphere in Changzhi,

Shanxi inferred from rDNA-ITS sequences
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W B AT Y E AR B Pratylenchus scribneri MT695624
7 5 B AT G JE AR 2% B Prarylenchus scribneri KX842628
7 58 B AT 98 AR 28 B Pratylenchus scribneri 1X047001
7 50 LA g 454K 2 Bt Pratylenchus scribneri KY 424300
W7 7 AT G AR LR B Pratylenchus scribneri 1X047002
7 58 B AT 4 B AR £k B Pratylenchus scribneri KY 424297
75307 45 Ak 2k B2 Pratylenchus loosi IN091970
10OV -y 455 46 k2 ot Pratylenchus loosi KF430796
100|  97|[L p5 47 45 44 2% 1. Prarvienchus loosi KY 424292
95 15§ 45 44 2 Bt Prarylenchus loosi KY 424290
W WHE 64K £ Bt Prarylenchus coffeae HM469433
100 frniy w45 44 2% B Prarylenchus coffeae HM469434
W HE 6 44 28 B2 Pratylenchus coffeae MG906754
W il % Ak 28 S Pratylenchus coffeae MK 829009
79 Wk 55 44 26 B Pratylenchus coffeae MN588282
100 K 544 2% B Pratylenchus zeae KT032999
100 [TL o 4 44 2% it Prarvlenchus zeae KY424256
TR K AR B Pratylenchus zeae KU198951
EKFEARLL B Pratylenchus zeae MHO 18687
T K5 AR 2 L Pratylenchus zeae KY424269
98 UK AR LR 1 PratylenchusparazeaeKP903445
100 81 R KK AR LR B PratylenchusparazeaeKY424324
100|400 K f 4k 4k . Pratylenchus parazeaeKF765433
B K AR LR B PratylenchusparazeaeMK 629948
K AR LR . PratylenchusparazeaeKF765434
V& 3% JL AR LR B Prarylenchus neglectus KY424316
¥ 1% S5 K & B Pratylenchus neglectus MT261129
I8 3% 45 AR £ B Pratylenchus neglectus MT261131
VK 1 5 1A 2 L Pratylenchus neglectus MT261130
100 [ R RLIR LRt Pratylenchus thornei KY424317
& Je AR LR B Pratylenchus thornei KY424318
Z RS AR LR B Pratylenchus thornei MT261141

25 J AR LR B Pratylenchus thornei MT261142
JICHE AR 45 28 L Meloidogyne javanica MK 385596 0.02

4 T rDNA 28S D2~D3 J7 51 {4 1L TG4 3 R AR Pr i A 2 R i) 28 2 2t A

Fig.4 Bayesian tree of Pratylenchus population from corn rhizosphere in Changzhi, Shanxi
inferred from rDNA 28S D2—D3 sequences

Wi B AT G E AL B Pratylenchus scribneri OK036485
100! 7 50 B AR 4 48 4k £k Bt Pratylenchus scribneri MN366398
7 50 B A A 48 K £ Bt Pratylenchus scribneri MN366405
7 58 B AT 4 S AR £ B Pratylenchus scribneri MN366401
17 78 B AT 9 S AR &% B Pratylenchus scribneri MN366408
50 W7 58 B AT Y8 S AR £ B Pratylenchus scribneri MN366404
] W Mk 45 44 2% B8 Pratylenchus coffeae MG988309
100§ iy w45 44 25 Bt Prarylenchus coffeae Mg988310
Wk %5 44 2k L Pratylenchus coffeae MG988313
82 W k45 44 28 B8 Pratylenchus coffeae MN3664 14

wn k4 A 2% B Pratylenchus coffeae MN366415
100 75 B4 Ak 2 B Pratylenchus loosi KX349422
oo /7 AL IR L% . Pratylenchus loosi KY424084
97

100

100

(=}

100

oo /7 W AR £k B Pratylenchus loosi KY424085
F5 T AR £ B Pratylenchus loosi KY 424086
5 {5 AR £ B Pratylenchus loosi LR215610
100y 1 5% 48 14 25 5. Pratylenchus vulnus KX349427
99 981\ 45 5% J Ak 28 B Prarylenchus vulnus KY424097
100" 45 5% 45 7k £k Bt Pratylenchus vulnus KY 424096
15 5% B AR £ B Pratylenchus vulnus KY 828317
13 5% 5 AR £k . Pratylenchus vulnus MN431203
681 ERFARL B Pratylenchus zeae KY424054
| OOF F KM AR LR B Prarylenchus zeae MH359150
E R ARE B Pratylenchus zeae KY424055
[ E KRR B Pratylenchus zeae KY424061
FORHAKER B Pratylenchus zeae KY424059
Z R AR L B Pratylenchus thornei MK878296
100 2% J& 45 # 4% s Pratylenchus thornei MK878294
Z R AR L B Pratylenchus thornei MK878295
& Je 4 Ak £ B Pratylenchus thornei MK878297 —
Jb 5 1R 45 2k . Meloidogyne hapla 7X683719 0.05

5 T mtDNA-COI 781 {4 1h 7 K jA T KR Pr e i £k By & Go it fb

Fig.5 DBayesian tree of Pratylenchus population from corn rhizosphere in Changzhi, Shanxi inferred from mtDNA-COI sequences
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A. Healthy corn roots; B. Corn roots infected by P. scribneri for 60 days;C. Light brown spot;

D—E. Expanding lesions (The arrow show spots)
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Fig. 6

A

Symptoms of corn roots infected by Pratylenchus scribneri
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A. Healthy corn roots;B. Large number of Pratylenchus scribneri and eggs in infected corn roots; C—D. Pratylenchus scribneri in corn

pathological root cells. n. Nemetode;e. Eggss. Stylet. Scale bars: A—C 25 pm,D 20 pm
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Fig. 7 Dyeing photomicrograph of corn pathological roots infected by Pratylenchus scribneri
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Table 2 Nematode density of P. scribneri after inoculation for 60 d and effects on corn growth
. . R b, b 3 £ T ik X -
b3 B/ em G/ B ERER) LLBET /e
Treatment Height Number of nematodes Reproductive factors g . Fresh root weight
Fresh shoot weight
R . ey a- o oL . - .
76.92+2.99 19 43543 374.33 19.4443. 37 46.30+3. 90 25.30+0.90
Inoculated group
CK 88. 66+ 3. 82 0 0 55.0040. 82 41.5040. 89

TR PEERR 5 DEEN T HH TARMEIR”, » RIRE W56 A R 4L #2257 3% (P<C0.05),

Note: Values represent “mean = standard error” of five replicates, * indicates significant differences between treatments based on z-test

(P<C0.05).
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