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Detection of Soybean Seed-borne Pathogens in Northeast China Using Loop-me-
diated Isothermal Amplification Assays

YUAN Yong-tian, YE Wen-wu, ZENG Dan-dan, WANG Xiao-li, WANG Yuan-chao, ZHENG Xiao-bo
(Plant Protection College of Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to know the situation of soybean seed-borne pathogens in Northeast China, the seeds of 52 major soybean
cultivars(lines) collected from this area were analyzed, using loop-mediated isothermal amplification( LAMP) assays for spe-
cific detection of 16 known soybean pathogen species, including Colletotrichum gloeosporioide, C. truncatum, Calonectria ilici-
cola, Fusartum astaticum, F. culmorum, F. equiseti, F. graminearum, F. oxysporum, F. proliferatum, F. solani, F. sam-
bucinum , F. verticilliodes, Macrophomina phaseolina, Phomapsis longicolla, Phytophthora sojae, and Rhizoctonia solani. The
result showed that there were 38 soybean cultivars(lines) carrying a total of 8 species of seed-borne pathogens, and the most
frequent species was Phomapsts longicolla, followed by Rhizoctonia solani, Fusarium equiseti, F. asiaticum, F. graminea-
rum, F. proliferatum, F. oxysporum and Colletotrichum truncatum. The number of detected species in each cultivar of seeds
were between 1 and 4. In summary, a simple, rapid, and sensitive method for detecting soybean seed-borne pathogens was
developed and successfully used to reveal the situation of soybean seed-borne pathogens in Northeast China.

Keywords: Soybean disease; Seed-borne pathogens; LAMP ( loop-mediated isothermal amplification ) ; Rapid detection
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Table 1 LAMP primers used for specific detection of Fusarium proliferatum
H b J5 o bR AL RIUE GlE/E2 S 527

Target pathogen

Target gene

Sensitivity/ (pg+uL.~")

Primer name

Sequence(5' ~ 3")

JZ= B

F. proliferatum

RED1

400

Fp-FIP

Fp-BIP

Fp-F3
Fp-B3
Fp-LF
Fp-LB

CTATGCCAGAGCCGACGTAGACC

CAAGCATTCCTCCCCCT

GACCCCAATGGCTGAGGTACCTC

GCGAAGTAGTCAACCATCT

ATCGGCGTTTTCAACTCTCT

TTGGATGCTGACGACATGAA

CTTTGCAGCTGGGGCTG

GTTTAGTTACGCCGCCGCCAAA

®2 HT IS MAXERFRER LAMP &K AR

Table 2 LAMP assays used for the other 15 species of pathogens

HARMR R AR

Name of LAMP assay

FIARH o
Pathogen detected

FLpRIE

Target gene

R

Sensitivity/ (pg+ul.~")

225 3CHk

Reference

GS-Cg-LAMP Colletotrichum 1GS 1 ) 21201510030095. 6113
gloeosporioides
Rpb1-Ct-LAMP C. truncatum Rpb1 100 Tian 2012]
TUB-Ci-LAMP Calonectria ilicicola B-tublin 10 i i 2 3
CYP51C-Fas-LAMP Fusarium asiaticum CYP51C 100 Xu Zgl1e]
CYP51C-Fe-LAMP F. culmorum CYP5IC 100 Zeng 4z!17]
CYP51C-Fe-LAMP F. equiseti CYP51C 100 Lu 2118
CYP51C-Fg-LAMP F. graminearum CYP51C 100 Lu %[18)
CYP51C-Fo-LAMP F. oxysporum CYP51C 100 Lu 201
TEF-1a-Fs-LAMP F. solani TEF-1a 100 i J e 3
TEF-1a-Fsa-LAMP F. sambucinum TEF-la 100 Vgl
Pgh-Fy-LAMP F. verticillioides Pgk 100 W P
ITS-Mp-LAMP Macrophomina ITS 100 Lu %[22
phaseolina
TEF1q-Pl-LAMP Phomopsis longicolla TEF1a 100 Dai 252
A3apro-Ps-LAMP Phytophthora sojae A3apro 10 Dai 224
ITS-Rs-LAMP Rhizoctonia solani TS 10 Lu 4122
2 EEENR (%)ﬁ@ﬁéﬁ?ﬁ@%%‘%ﬁﬁﬁ LAMP #50, LA
rn A E 12-18 Fof a5 1 1Y LAMP 4G 0 45 58 S 451], ]
21 REAMRAKEMFEHER 16 FHFEEFH BTSRRI AW GRG0 A KT
LAMP # i) 45 3 025 5 BB 1 ( Phomapsis longicolla) i Ak 24#%

IO HIBE 231 R S MR AG I 16 b Ok & 3 205 Jat TR
(16 A~ LAMP A Il £2 A, XA H X 52 4>

( Rhizoctonia solani) RV H A0 H ( Fusarium equiseti)
FOE AR (F. asiaticum )4 FEIEFE (K1)
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1: Phomapsis longicolla; 2. Rhizoctonia solaniy 3: Fusarium equisetiy 4. F. proliferatum; 5. F.

culmorum; 6 F. asiaticum; 7: F. graminearum; 8: F. oxysporum; 9: F. solani; 10, F. sambuci-

num; 11 F. verticilliodes; 12 ; Macrophomina phaseolina; 13 ; Calonectria ilicicola; 14 ; Colletotrichum

truncatum; 15 C. gloeosporioide; 16 Phytophthora sojae; 17 Negative control.
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Results of the LAMP assays for Sui 12-18 soybean cultivar
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Table 3 LAMP detection of soybean seed-borne pathogens

Fe 5 KREMAP(R) G ) F 5 o i KEMAP(R) G ) F 5 o
No. Soybean cultivars( lines) Pathogens detected No. Soybean cultivars( lines) Pathogens detected
1 2% 13-6067 Sui 13-6067 Fe,Fas 27 %75 1 5 Fengdou 1 -
2 2% 13-5973 Sui 13-5973 Fg 28 E A 13-5203 Baojiao 13-5203 Rs
3 2% 13-5784 Sui 13-5784 - 29 K99 Rs
4 2% 135007 Sui 135007 Fe, Rs 30 K100 Fe
5 2% 12-18 Sui 12-18 Fe, Pl, Rs, Fas 31 15-189 Pl, Fas
6 2% 10-6053 Sui 10-6053 Fas 32 12-0932 -
7 A 702 Shuang 702 Fo 33 12-036 Pl
8 AN 602 Shuang 602 Fe, Fg 34 29182 Fe, Fg, Pl, Fas
9 A 302 Shuang 302 Fe, Pl 35 2946 Fg, Pl
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No. Soybean cultivars( lines) Pathogens detected No. Soybean cultivars( lines) Pathogens detected
10 % 37 Shengdou 37 Fe, Fg, Pl 36 2744 -

11 BB 2 5 Kennongheidou 2 Rs 37 2593 Pl

12 B A KB = Kennongdalidou Pl 38 2561 Pl, Ct, Rs

13 B 42 64 Kennong 64 - 39 1548 -

14 B4k 55 Kennong 55 Pl 40 1545 Pl, Fp, Fas
15 B A& 54 Kennong 54 - 41 1036 Pl, Rs

16 B 4 53 Kennong 53 Pl 42 948 Fg

17 B4k 52 Kennong 52 - 43 866 -

18 B 4% 51 Kennong 51 Pl 44 849 -

19 Bk 50 Kennong 50 Fp 45 774 Fg

20 B A& 49 Kennong 49 Fe, Fo 46 664 -

21 B 4% 47 Kennong 47 Rs 47 620 Pl

22 B4 46 Kennong 46 - 48 612 Pl

23 B4k 45 Kennong 45 Rs 49 182 Pl

24 R F 14 Kenfeng 14 - 50 148 Rs

25 VI4% 417 Jiangnong 417 - 51 142 Pl

26 T.4¢ 416 Jiangnong 416 Fas 52 43 47/Hefeng 47 Rs, Fas

Gt Pk BT s Fo ST s Fe - ARWRHIRIL B Fp o J2 PRI s Fg - RAT PRI ; Faas - SO0 V36 760 19 5 PLe $DL2E m BT 1415 Res o N7 22 A% T4 5

- A RINE

Ct: Colletotrichum truncatum; ¥o: Fusarium oxysporum; Fe. F. equiseti; ¥p: F. proliferatum; ¥Fg: F. graminearum; ¥as: F. asiaticum; Pl. Pho-

mapsts longicolla; Rs: Rhizoctonia solani; — ; None.

R4 ONMKRERM(R)MFEFHREENIBSEEER

Table 4 Isolation and identification of soybean seed-borne pathogens in 6 soybean cultivars ( lines)

KSR HBUH LAMP £
Soybean cultivars( lines) Pathogens isolated Pathogens detected by LAMP assays
4% 12-18 Sui 12-18 Fe, P, Rs Fe, P, Rs, Fas
2% 5. 37 Shengdou 37 Fe, Fg, Pl Fe, Fg, Pl
29182 Fe, Fg, Pl Fe, Fg, Pl, Fas
2561 Pl Pl, Ct, Rs
1545 Pl Pl, Fp, Fas

432 47 /Hefeng 47

Rs, Fas

Cu: -3k BT s Fe : AW ; Fp : J2 HURI B s P RATIRILIR s Fas : W40 WAL B 5 PL: $0L2E s P B0 11 5 Rs - SRS ZZ A% T — - B0 A

Ct: Colletotrichum truncatum; Fe: F. equiseti; ¥p: F. proliferatum; ¥g: F. graminearum; Fas: F. asiaticum; Pl: Phomapsis longicolla; Rs: Rhi-

-
zoctonia solani; — : None.
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