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Study on the Resistance of Arbuscular Mycorrhizal Fungi to Phytophthora capsici of Pepper

ZHANG Shu-bin, LIU Jian-bin, WANG You-shan
(Institute of Plant Nutrition and Resource,Beijing Academy of Agriculture and Forest Science,Beijing 100097)

Abstract; Taking bell pepper ‘Guoxi 109” as test material,a pot experiment was conducted to evaluate the influence of

arbuscular mycorrhizal (AM) fungi on the Phytophthora capsici of pepper. There were five strains of G. mosseae and G.

intraradice respectively. Most of AM fungi tested significantly reduced the harm of phytophthora blight of pepper,and

relative control effect of phytophthora disease was for 37.0% — 75.0%. Control effect was quite different between

different AM fungi,and G. mosseae was more effective than G. intraradices,control effect of GM5 reached 75. 0%, control

effect of GI7 (one strains of G. intraradices) reached 50. 0%. G. mosseae had the potential for the prevention and control

of the Phytophthora capsici of pepper.
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LL1 BEsk 2 4% i B % 9 W (Clavibacter
michiganensis subsp. Michiganensis (Smith) Davis et al. )
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al) F 7 AR I R 27458 I 5 T 5% 28 34 i T (Clavibacter
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Kotthoff) Davis. et al).Zh% 255 i J5 1 (Streptomyces
scabies (Thaxter) Waks. et Henvici) f11% 325608 /0 B 1R F .
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Table 1 PCR primers for detecting
Clavibacter michiganensis subsp. Michiganensis
KR LK 51973153 RN
Targeted Primer Primer Amplicon
gene name sequences size/ bp
oA micA-F  CACAGGTGGAACACGATGAACGACA 19
micA-R CGATGGTGAGCGTGCAGAGCC
exiC eytCG-F TCTTGGGAGACGGCTCGGTGCT 058

cytC-R CGATGCGTTCGGCTACGTGGAT

" tomA-F CTCCOGAGAACGAGATGAAATGG 235
tom. 3!
tomA-R CTTCOGTCGTAACGCTCCATCAC

1.2.3 REFEWL KAREUY Cmm B K DNA # B
% 18 ng/pLURYE Cmm ZEH 4 DNA K/NFEDS 724
FEMTT 5510° 4 Crmm ZENHFEN ), FH 0. 1 X TE 2
BRI AT 10 585 BERR B K Crom 1) DNA %5 W
B2 Cmm FEAYE DUBE & 5X10°,5X10° 5X10%,
5X10°,500,50.5 copy/ pL F BB WA i, FH 3 Xy
SHES k4T PCR Y714,
1.2.4 BAWER PCRMNEA K ODsoomn (H M 0. 254
BN 10° cfu/mL) i) Crum SR , F 7K T 88 2l 7K AR UK
HEAT 10 586 BE 6 B, 2 BOMR B 43 51 o 10°.10° .10,
10°,100,10 cfu/mL, I 3 X4 VLS 9, LB BORE S AR
SRS T E 4 PCR 3.,
1.2.5 58 PCR . PCR BRI 25 pL KR 4045
10>XPCR 2B (& 15 mmol/L Mg™) 2.5 pL,2. 5 mmol/L
dNTPs 2 LR ANTP £ A 200 pamol/L),10 pmol/L
ETWTIY% 0.5 pL(A¥REJ 200 nmol/L),5 U/l
Tag DNA BA T 0.125 pL, 41 DNA sS4 2 pL,
IR Ak EAEF N 25 L. PCR KRR F N 95°C i
ASPE 5 ming 95°C AR 30 s,58°CiR K 30 s,72°CHEAH 30 s,
AT 35 WAEIF;72°CHEH 7 min, PCR P=#1H 20 g/L
T W G S A T L ORI
2 HRESW
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FEMPEAT PCR Y48, & 1 A4, 78 3 MGk & A,
YIREN Conom # 5 FPIRIS T PCR 3474, W #E &
HiE AR R B A B M TS A I R A L
JICAR B T P TSR B T 55 L i TR O P S B A ]
P4 B B, REIKAE micA . cytCatomA 3 IR
W5 | 3535 FH 280 1 2 s DR B P A S P A
2.2 REFEML

WG R B R, 2T micA W cytC HFH I
K AR 22 5t Cmom: B DNA A 0 R 43 35 ] 34 2]
500 copy/ pL(F 2-A.B), i T tomA e R 14 R
XF Cmm B W DNA B A W R 80 AT 35 8] 5 copy/pl
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A, micA 3K ; B, cytC 3 K5 C, tomA % K ; M, DL 2000 DNA
Marker; 1,25 [ 5% 5 2~3, Cmm 4, B 3 B Al R BB 5 5, 7 A IR ML
T 56, OSSP I B 5 7, 3N AR BRESRS 5 8, P TR BRI 5 9, S48 Bog i
.

Note: A, micA gene; B, cytC gene; C, tomA gene. M, DL2000 DNA
Marker;1,Control; 2-3, Cmm; 4 , Pseudomonas solanacearum E. F. Smith;5,
Pseudomonas solanacearum E. F. Smith;6, Pseudomonas syringae pv. Lachrymans
(Smith et Bryan, ) Yong,Dye & Wilkie; 7, Pseudomonas pseudoalcaligenes
subsp. citrulli Schaad et al; 8, Clavibacter michiganense subsp. sepedonicum
(Spieckermann &. Kotthoff) Davis. et al 39, Streptomyces scabies ( Thaxter)
Waks. et Henvici.

| BB EHOS SR LR
Fig. 1 Specificity test results of Clavibacter michiganensis

subsp. Michiganensis
M 1 2 3 4 5 6 7 8

2000 bp
1000 bp
750 bp
500 bp
250 bp

100 bp

2000 bp

A, micA FH B, cytC 3K ;C,tomA F K ;M,DL 2 000 DNA Marker;
1,25 FI%HAE 52,5 X108 copy/ pL; 3,5 X 10° copy/puL;4,5X 10* copy/ ;5,5 X
103 copy/ ;65500 copy/uL;7,50 copy/puL;8,5 copy/pL

Note: A,micA gene; B, cytC gene; C, tomA gene. M, DL 2 000 DNA
Marker;1,Control;2,5X 105 copy/uL;3,5X10° copy/l;4,5X10* copy/uL;
5,5X10% copy/uL;6,500 copy/ ;7,50 copy/L;8,5 copy/uL

B2 #®uAFENHEKEDNAHREENRER
Fig. 2 Sensitivity test results of Clavibacter michiganensis

subsp. Michiganensis
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Crnom 1) 155 RABEERIN , Fo &1 X tomA FE PR BRI 7 2%
RYFEHRTHE 2 N,
2.3 B EH PCRA

P 3 AT AL A 3 AN R RA R , ¥R Cmm
B Py RS IR/ MY PCR 774, X TR T B4
PCR ARSI 75 ) R U 533008 10° cfu/ mL(micA B[,
cytC FEPDFN 10° cfu/mL(tomA F&H) , FHHZBF 5T & 7
Y 3 FGI 73 ¥ 88 F T Crum TR W) B 42 PCR A&,
FET tomA Fe R 7 5 1 R ABUE B AT F micA
cytC FPH , 5 B DNA SR i 3R 18 1 45 R —3.

W A,micA KB, cytC FH ;C, tomA # K ;M,DL 2 000 DNA 4T
& Marker;1, 25 15 % 8852, 10° cfu/mL; 3,10° cfu/mL; 4, 10* cfu/mL;5,
103 cfu/mL;6,100 cfu/mL;7,10 cfu/mL
Note: A, micA gene; B, cytC gene; C, tomA gene. M, DL 2 000 DNA
Marker;1,Control;2,10° cfu/ml;3,10° cfu/ml;4,10* cfu/mL;5,10° cfu/mL;
6,100 cfu/mL;7,10 cfu/mL
3 Com BREE PCREVER

Fig. 3 Direct-PCR results of Cmm strain suspension
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REYE.
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LI Crnom TR EEA B E e 1<10° ~1X10° cfu
B, B A SR HE RN ) AR T R ST
TR TomA FH IR cyC B micA FeIH i 1§
b, R RRIAS] 10° ~10" cfu/mL, 582 BB & Crmm
H R BISHTR K .

RIBEFN B Z R E K micA.cytC, TomA 3 PFNH
BRI 51 9, I 17 5 5 v R BN D K B B
PCR & M A9, 57 T 2 F PCR AR MR R R
REGEEH Crom 53 TR 7k
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Qualitative PCR Detection Method for Clavibacter michiganensis subsp. Michiganensis

MAO Fu-rong' ,LI Fei-wu® ,LIU Yan-ni' ,LIU Jing-1i' , PAN Bo!
(1. Jilin Academy of Vegetables and Flowers,Changchun,Jilin 13003332, Jilin Academy of Agricultural Sciences,Changchun,Jilin 130033)

Abstract: Using two Clavibacter michiganensis subsp. michiganensis strains and six kinds of plant pathogen as
experimental materials, through primers design, specificity and sensitivity testing, a PCR method for detection of
Clavibacter michiganensis subsp. michiganensis by employing three specific genes of micA, cytC, and TomA were
established. The results showed that this developed PCR method resulted in a specific and accurate detection of
Clavibacter michiganensis subsp. michiganensis. In particular, the sensitivity of the detection method using TormmA gene as
test target could reach 5 copy/uL or 10° cfu/mL, which was more sensitive than the other two methods by employing
micA and cytC gene, respectively. This study provided a fast and precise technological means for the early diagnosis of
Clavibacter michiganensis subsp. michiganensis.

Keywords : phytopathogen ; Clavibacter michiganensis subsp. michiganensis; PCR ;molecular detection
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