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Research on the Relationship Between Funneliformis mosseae and the Root Rot
Pathogen Fusarium Oxysporum in the Continuous Cropping of Soybean
JIE Weiguang' YU Wen<ie> CAI Baiyan’

(1. Department of Food and Environment Engineering East University of Heilongjiang Harbin 150086 China; 2. Key Laboratory of Microbiology Col—
lege of Life Sciences Heilongjiang University Harbin 150080 China)

Abstract: In this study Heinong 44 ( a highfat cultivar) soybean cultivar was selected as materials. Funneliformis mosseae
and the root rot pathogen Fusarium oxysporum were inoculated into the soybean continuous cropping soil in different treat—
ments. The colonisation rates of Fu. mosseae and disease incidences of F. oxysporum were analyzed statistically respectively.

Quantitative PCR was applied to analyze the DNA content of Fu. mosseae and F. oxysporum. The results showed that both Fu.

mosseae and F. oxysporum could infect the soybean roots. However the DNA content of F. oxysporum clearly decreased in
soybean root and rhizosphere soil samples after the inoculation with Fu. mosseae. It might indicate inhibitive effects of Fu.

mosseae over F. oxysporum. It provides theoretical evidence on the AM fungi to overcome the obstacles of soybean continuous
cropping.

Keywords: Soybean; Funneliformis mosseae; Fusarium oxysporum; Continuous cropping
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o o 45 ¢ Fu. mosseae
45 ¢ F. oxysporum 2 kg
44 o
HN44 8 3 9
( Funneliformis mosseae) ( o
No. 3013) 1.4 DNA
( Fusarium oxysporum) HN44
30 d( ) 60 d( ) o
Fu. mosseae  F. oxysporum
o o 3
PCR Fu.
mosseae  F. oxysporum DNA o
Fu. mosseae  F. oxysporum DNA 14
o DNA Omega DNA
1 E. Z. N. A. ® Soil DNA Kit.
1.5 Fu. mosseae F. oxysporum
1.1
50
44 ( . AM
36. 06% 23.01%:; HN44) AM 53
1.2
( Funneliformis mosseae) F. oxysporum 3
Fu. mosseae 1. 6 PCR
° NCBI ( ht=
° Fu. tp: //www. ncbi. nlm. nih. gov/Entrez) Fu. mos—
mosseae > A seae  F. oxysporum  18S rDNA o
20 ~30 ° Advanced BLAST 2.0 Fu. mosseae F. oxys—
( Fusarium oxysporum) porum 18S rDNA Primer Express
° F. oxysporum 1. 0( PE Applied Biosystems Foster CA USA)

( potato dextrose agar medi—

um PDA Medium) 28°C 3~44d
1 x 10" cfusmL"™ o
1 mL 100 mL PDA
28°C 7 d F. oxysporum
o 5 min 100 ¢
250 mL 121°C 20 min
7 mm 7d  F.oxysporum 10 ~ 12
. 28C 10d 1
F. oxysporum o
1.3
2 kg

45 g Fu. mosseae 45 g F. oxysporum

TagMan™ (
1) . FAM(6 - )
TAMRA (6 - ) °
1
Table 1 Primer and probe sequences
Primer/ Probe Sequence
18S rDNA-F 5’-=CCGAGTGCGGGTCCTTT 3°
18S rDNA-R 5-CGAAGCAACAGGGTACAATAGACA 3~

5'-TTCGCGGGATGGGATCT 3~

Fu. mosseae¥

Fu. mosseae-R 5°=TTTATGACATTCAAAACCGATGTTG 3°

Fu. mosseae PROBE 5’ =TTGGTGTACTTTTTCGTACGGT 3~

F. oxysporum-¥ 5’-=GCGCCCGCCAGTATTCT 3-

F. oxysporum-R 5'-TGTGCTTGAGGGTTGAAATGAC 3~

F. oxysporum-PROBE 5= CGGGCATGCCTGTT 3°
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Fu. mosseae  F. oxysporum  18S Fu. mosseae o
rDNA PCR 50 wL: 10 x PCR buffer
( M) 5 pL 2.5 mmol » L™" dNTPs 4 pL
1.0 wmol-L ™" 18S rDNAF 5 L 1.0 wmol=L ™"
18S rDNA-R S pL 5U Taq 0.2 pL
DNA 2 uL 50 wL. PCR
:94°C 4 min; 94°C 1 min 54°C 1 min 72°C 2 min
30 ;72°C 7 min, PCR 2.1
( Invitrogen USA) 10° copieseul. ™'
qPCR o
Fu. mosseae  qPCR 25 pLi 1 x
buffer 2.5 mmol*L~" MgCl, 100 pwmol*L~" dNTPs (P<0.05) .

Fu. mosseae¥ Fu. mosseaeR

200 nmol * L.™"

400 nmol * L™" TaqMan Fu. mosseae-PROBE
( FAMdabelled) 1 U Tag DNA DNA
2 },LL ° .
52°C 2 min; 95°C 10 min; 95°C 30 s 60°C 1 min 40
o F. oxysporume  qPCR
F. oxysporume-¥ F. oxysporumeR
F. oxysporume-PROBE 50°C
Fu. mosseae ~ qPCR
o ABI Prism 7000( PE Applied Biosys—
tems Foster CA USA) o ABI
( cycle
threshold Ct) o PCR
10
PCR
Ct. 3 DNase
RNase o qPCR
5ul 1.2% o
1.7
SPSS 17.0 ¢

Fu. mosseae DNA F. oxysporum DNA

95% o
2
2.1 F. oxysporume  Fu. mosseae
Fu. mosseae ( 1)

Fu. mosseae Fu. mosseae

F. oxysporume Fu. mosseae
F. oxysporume Fu. mosseae
F. oxysporume

Fu. mosseae

Different letters indicate significant difference ( P <
0. 05) . The same below.

1 F. oxysporume  Fu. mosseae

Fig. 1 The effect of inoculation with F. oxysporum

on the colonization rate of Fu. mosseae.

2.2 Fu. mosseae  F. oxysporume

F. oxysporume 2 F. oxysporume

F. oxysporume

F. oxysporume  Fu. mosseae F. oxysporume

F. oxysporume F. oxysporume

83.3%
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1007 222 Fumosseae
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2 Fu. mosseae  F. oxysporume

Fig. 2 The effect of inoculation with Fu. mosseae
on the disease incidence of F. oxysporum.
2.3 Fu. mosseae DNA
2 F. oxysporum
Fu. mosseae DNA
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P <0.01 o F. oxysporum Fu. mosseae o
Fu. mosseae DNA F. oxysporume Fu. mosseae
F. oxysporum o
2 Fu. mosseae DNA t

Table 2 t-test results of the DNA content of Fu. mosseae in root samples under different treatments

R1 FR
Development t P
/copies*ng "' -DNA /copies*ng "' DNA
Seedling stage 1.02 x10* +28.3 1.37 x10* +2.96 x 102 -5.06 0. 004
Branching stage 1.16 x 10° +3.70 x 10> 1.82 x10* +4.58 x 10° -6.42 0. 003
R1 Fu. mosseae ; FR Fu. mosseae  F. oxysporum ; 3 o

R1 represents root samples inoculated withFu. mosseae; FR represents root samples inoculated with both Fu. mosseae and F. oxysporum; all values are

the mean of three replicates. Numbers followed by ‘+’ are the standard errors ( SEs) .

Fu. mosseae Fu. mosseae DNA
DNA t ( 3) F. oxysporum
F. oxysporum Fu. mosseae DNA Fu. mosseae
P <0.01 Fu. mosseae o
o 3 F. oxysporum
3 Fu. mosseae DNA t

Table 3 t-test results of the DNA content of Fu. mosseae in rhizosphere soil samples under different treatments

S1 FS
Growth stage ¢ P
/copies*ng "' DNA /copies*ng ~' DNA
Seedling stage 1.23 x10% £35.6 1. 18 x10° £3. 17 x 10? -4.81 0. 009
Branching stage 1.15 x10° +5. 04 x 10? 1.62 x10* +4.31 x 10° -6.01 0. 004
S1 Fu. mosseae . FS Fu. mosseae  F. oxysporum ; 3 o

S1 represents soil samples inoculated withFu. mosseae; FS represents soil samples inoculated with both Fu. mosseae and F. oxysporum; all values are

the mean of three replicates. Numbers followed by ‘£’ are the standard errors ( SEs) .

2.4 F. oxysporum DNA F. oxysporum DNA
Fu. mosseae Fu. mosseae F. oxysporum
F. oxysporum DNA P F. oxysporum
<0.01( 4) o 4 o Fu. mosseae
Fu. mosseae F. oxysporume o
4 F. oxysporum DNA t

Table 4 t-test results of the DNA content of F. oxysporum in root samples under different treatments

R2 FR
Growth stage t P
/copies*ng "' -DNA /copies*ng ™' -DNA
Seedling stage 1. 16 x 10* 2. 96 x 10° 66.13 +6. 44 6.75 0. 003
Branching stage 1.48 x10° +2.02 x 10* 1186. 67 +104. 08 12. 54 0. 000
R2 F. oxysporum  FR Fu. mosseae  F. oxysporum ; 3 °

R1 represents root samples inoculated with Fu. mosseae; FR represents root samples inoculated with both Fu. mosseae and F. oxysporum; all values
are the mean of three replicates. Numbers followed by ¢+’ are the standard errors ( SEs) .
5 Fu. mosseae F. oxysporum DNA
F. oxysporum DNA Fu. mosseae  F. oxysporum
P <0.01 F. oxysporum o

o Fu. mosseae
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5 F. oxysporum DNA t
Table 5 t-test results of the DNA content of F. oxysporum in rhizosphere soil samples under different treatments
S2 FS
Growth stage t P
/copies*ng "' -DNA /copies*ng "' -DNA
Seedling stage 1.16 x 10* +2.96 x 10° 66. 13 +6. 44 6.75 0. 003
Branching stage 1.48 x10° +2. 02 x 10* 1186. 67 +104. 08 12. 54 0. 000
S2 Fu. mosseae . FS Fu. mosseae  F. oxysporum ; 3 o

S2 represents soil samples inoculated with Fu. mosseae; FS represents soil samples inoculated with both Fu. mosseae and F. oxysporum; all values are

the mean of three replicates. Numbers followed by ‘£’ are the standard errors ( SEs) .
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