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Comparison of pathogen detection methods for corn stalk rot
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Abstract In order to improve the accuracy and credibility of detection results of pathogen causing corn stalk rot,
the species of 189 fungal strains collected from the diseased corn plants in the field were identified and the number
of fungi was counted by molecular detection and tissue isolation. The results showed that the detection frequency
was 29.24% for Pythium spp. and 73.68% for Fusarium spp. by molecular detection, while the detection fre-
quency was 0.58% for Pythium spp. and 60.82% for Fusarium spp. by tissue isolation. The highest coincidence
rate was only 35.92% and the lowest was 0 between the two methods. Therefore, combination of tissue isolation
and molecular detection methods can improve the accuracy of identification of the pathogen causing corn stem rot.
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10 g/ L FERE$E U 5 g/L G k8N 10 g/L.Bifig K
15 g/L,pH 7.4, LB &A= EE H W 10 g/L.
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BRI (10 pmol /1045 0.5 pl .2 X Es Tag Mas-
ter Mix 12. 5 pL, il ddH, O #bE 2 25 pl., PCR 4731
M 95 C A 7 min; 95 C A8 30 min; 57 CiE
k45 5372 CHEMH 30 5,35 MEHR, 72 C ZEMH 8 min, 4 C
PRA7. K PCR =95 R AC it BEE RS o 0att A 7
W 25 S AE NCBI Wi k4T BLAST EoX,

Xof HH B B A Y i R 2 DNAL & X 21 44
B AT BEARAS 14 B0 AH O TR R IR TR L 43 0 SR 2R
L5 A P 3 K P 3 45 2 1y PCR 74 1
L I 45 S A8 NCBI Rl E k4T BLAST Hexf, LA
TR R )2 R R A A AL A S R A A v TR
MR N B R BE, 2K R B R . PCR 2 A 2 F19-
HRRPE b 3B R EEAK S Pi E .

XPARME A B BB DNA SRR 8@ 5149
EF-1F/EF-1R 43§, " 3%y ¥y 2% [0l i3k 551 & 4l 1k
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Table 1 Primer pairs used in this study

519 FEIC5'-3" P B/ bp B/ C SCHiR
Primer Primer sequence Product size Tm Reference
RAHRAE A Fh Fgl6NF  ACAGATGACAAGATTCAGGCACA 250 57 [7]
F. graminearum Fgl6NR  TTCTTTGACATCTGTTCAACCCA
JZ H gk Prol CTTTCCGCCAAGTTTCTTC 588 56 (8]
F. proli feratum Pro2 TGTCAGTAACTCGACGTTGTTG
LR gl Verl CTTCCTGCGATGTTTCTCC . & (8]
F. verticillioides Ver2 AATTGGCCATTGGTATTATATATCTA
BUTEE 519 DC6 GAGGGACTTTTGGGTAATCA e - [o]
Universal primer for Oomycetes ITS4 TCCTCCGCTTATTGATATGC
FH.1# rDNA-ITS ITS1 TCCGTAGGTGAACCTGCGG 550 57 [10]
Universal primer for rDNA-ITS 1TS4 TCCTCCGCTTATTGATATGC 7
T JE{H [A] EF-1F "ATCGAGAAGTTCGAGAAGG
PLBAE A T CATUCACAMCTTCCAGANEE 300 58 [11]

Universal primer for elongation factor EF-1R

TACTTGAAGGAACCCTTACC
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Table 2 Comparison of the number of fungal detected by

two identification methods
FEEE /4> Number of sample

Jrik

Method OFf 1F 2 3 4F bﬁ‘
Zero One Two Three Four Five
S YA vk -
4 7 44 1 4
Molecular detection ? 8 8 0
S AN
AU 46 102 33 7 0 1

Tissue isolation
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Table 3 Comparison of the fungal species detected by
two identification methods

LU S TR

Molecular

HEF GBS

X Tissue
Fungus Species

isolation  detection
JEE THEE P. aristosporum aF
Pythium spp. RAEJEE P. graminicola —
& P. acanthicum
AR T RAEHE F. graminearum
Fusarium spp. |24 F. proli feratum
HAE AL FefE)
F. wverticillioides
b
F. chlamydosporum

o+
T

HAbE R  KIEEW Pythiogeton zeae

Other fungi 1528 fiF g4y
Exserohilum rostratum
T 240 Nigrospora oryzae
FRIEA N. sphaerica
BORA AL
Cladosporium cladosporioides
BT Acremonium zeae
A R R B PR
Myrothecium cinctum

F£%5 Mucor sp.
KB Trichoderma sp.
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Table 4 Comparison of detected frequency for Pythium spp. and Fusarium spp.

. e H R S AR/ A 2B Tissue isolation SR Molecular detection
F;;lis Total sample T e B A o AT/ 2 Ko R R i B8/ A o AT/ V6
numbers Number of samples Detected frequency Number of samples Detected frequency
J& R Pythium spp. 50 1 0. 58 50 29. 24
PRI Fusarium spp. 154 104 60. 82 126 73. 68
HABEF Other fungi 75 72 42,11 4 2.34
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Table 5 Comparison of detected frequency and agreement of results for two identification methods

HA 4B Tissue isolation  43F#3%  Molecular detection

GHES FEAFERE/ A MER/Y%
Species et/ 4> Hr iR/ % Bt/ 4> R IR/ % Number of agreement Agreement rate
Number Frequency Number Frequency
THERE P. aristosporum 1 0. 58 47 27. 49 1 2.13
KREJEEE P. graminicola 0 0. 00 2 1.17 0 0. 00
% P. acanthicum 0 0. 00 1 0.58 0 0. 00
KRR F. graminearum 66 38. 60 74 43.27 37 35. 92
JZ i8R F. proli feratum 8 4. 68 33 19. 30 3 7. 89
EEBHRA F. verticillioides 25 14, 62 71 41,52 12 14. 29
JEIEEIE F. chlamydosporum 23 13. 45 9 2.92 2 7.69
HABE R Other fungi 72 42,11 4 2.34 1 1.33
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