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Abstract: [Objective] Selecting biocontrol agents for preventing three kinds of soil-borne diseases
(Fusarium oxysporum, Sclerotinia sclerotiorum and Rhizoctonia solani), promoting plant growth and
clarifying their inhibitory efficiency as well. [Methods] Seventeen plant growth promoting
rhizobacteria (PGPR) strains, acquired from preliminary studies, were used to test antagonism on
pathogenic fungi by panel confrontation method and to measure the inhibition of mycelial growth by
the PGPR strains. [Results] There were six strains efficiently antagonized Rhizoctonia solani. Among
the six strains, the inhibition rate FX2 and LM4-3 was higher which could rise up to 73.82%. Seven
strains efficiently antagonized Fusarium oxysporum, the inhibition rate of FX2 reached 66.81%. Four
strains efficiently antagonized Sclerotinia sclerotiorum, the inhibition rate of strain LHS11 reached
85.71%. The strains of IM170 and LHS11 could prevent disease by secondary metabolites. All strains
had a certain impact on mycelial growth of pathogenic fungi. [Conclusion] Strains LHS11 and FX2
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that were screened had better biocontrol effects on three soil-borne fungous pathogen.

Keywords: Soil-borne disease, Plant growth promoting rhizobacteria (PGPR), Biocontrol
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Table 1 Strains for testing
itk CEay AR Bhdoies A
Strains Tt ot Function Nitrogenase activity P-solgblhzaﬂon Secreting
(C,H4s nmol/(mL-h))  capacity (mg/L)  IAA (mg/L)
Bacillus sp. IM170 Medicago sativa P solubilization 58.97 178.20 4.34
Pseudomonas sp. JM92®] Medicago sativa P solubilization 75.34 132.60 47.25
Azotobacter sp. LX191%! Triticum aestivum P solubilization - 200.02 5436
Azospirillum brasilense G Triticum aestivum N fixation 180.90 - -
Bacillus sp. JX59!"" Triticum aestivum P solubilization - 109.30 -
Bacillus sp. LXx22"! Triticum aestivum P solubilization - 202.00 -
Bacillus sp. LX81M! Triticum aestivum P solubilization 102.34 105.60 -
LHS11*'2 Trifolium pratense P solubilization 497.70 103.50 10.56
LM4-3*12] Medicago sativa N fixation 510.20 - 13.91
4AN4* Zea mays N fixation 178.94 178.25 17.80
p2-1#1 Zea mays P solubilization 95.10 193.67 16.84
PGRS-3*['4] Poa alpigena Secreting IAA - - 40.87

TE: % FRMOE; — (RARRPERSS. JORRMRIC ARtk iR R

Note: *: Not identified; —: Poor growth promoting properties. Other strains have not been published.
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Table 2 Inhibition of bio-control strains against Rhizoctonia solani

A BB S 4d
Bio-control strain Qb PR AR X R GVRfAR E TS

No. Treatment colony radius (mm) Control colony radius (mm) Inhibition rate (%)
IM170 13.67+0.17Aab 67.97+0.39BCbc
LHS11 13.00+0.29Ab 69.53+0.68Bb
LM4-3 11.17+0.17Bc 73.83+0.39Aa

42.67+0.44

LX22 14.33+0.44Aa 66.41+1.03Cc
XX2 13.17+£0.33Ab 69.14+0.78BCb
FX2 11.17+0.17Bc 73.83+0.39Aa

o BPEIR AR MEZE. FFIARNE
W .3 (P<0.01). "F[H.

3T REROR AR PR 25 57 .35 (Duncan’s test,

P<0.05), A[RIKE FhEFRALH A 2 5

Note: Values in the table are mean x+s. Different little letters within the same column indicate significant difference at P<0.05 level by

Duncan’s test, and capital letters at P<0.01 level. The same below.

x3 EEMNRERIEMEIUER

Table 3 Inhibition of bio-control strains against Fusarium oxysporum

S 4d 9d
élzl;)j%,f—h? e N3 == N3 = N3 2= N3
. WP AR R IREVE R EIIES b PHER AR X BB AR :
Bio-control - 1 c del Tnhibit i i C 1 col i =
S Ne, reatment colony ontrol colony nhibition rate reatment colony ontrol colony o o
radius (mm) radius (mm) (%) radius (mm) radius (mm) Inhibition rate (%)
LHS11 10.67+0.17Bb 38.46+0.96Aa 13.83+0.17Bbc 65.98+0.41 ABab
LM4-3 12.67+0.17Aa 26.92+0.96Bb 14.67+0.44ABabc 63.93+1.08ABCbc
XX1 12.17+£0.44Aa 29.81+2.54Bb 13.67+0.17Bbc 66.39+0.41 ABab
XX2 12.00+£0.29Aa 17.33+0.33 30.77+1.67Bb 15.67+0.17Aa 40.67+0.33 61.47+0.41Cc
FX1 12.50+0.29Aa 27.88+1.67Bb 14.67+0.17ABabc 63.93+0.41 ABCbc
FX2 10.67+0.33Bb 38.46+1.92Aa 13.50+0.58Bc¢ 66.80+1.42Aa
F1-4 11.83+0.17Aa 31.73+0.96ABb 15.17+0.33ABa 62.70+0.82BCc
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Figure 1 The panel confrontation of bio-control strains and soil-borne fungous pathogen (part)
TE: A RIAAWTE, XIR; B: JRAGRIIE, Wtk FX2 M C. WMSEREAZWNIE, IR D MSEERR, Rtk LHS11 AL A
Note: A: Fusarium oxysporum, CK; B: Fusarium oxysporum, strain FX2 treatment; C: Sclerotinia sclerotiorum, CK; D: Sclerotinia
sclerotiorum, strain LHS11 treatment.
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Table 4 Inhibition of bio-control strains against Sclerotinia sclerotiorum

) 3d 7d
BT E _ _ _ _
Biocontol | CHEEFRE  AREAEE R WA AR R
strain No. Treatment colony ~ Control colony  Inhibition rate ~ Treatment colony ~ Control colony Inhibition rate
radius (mm) radius (mm) (%) radius (mm) radius (mm) (%)
LHS11 4.33+0.17Cc 83.75+£0.62Ab 6.00+0Dd 85.71+0Aa
FX2 3.17+0.17Cd 88.13+0.62Aa 7.50+0.29Cc 82.14+0.69Bb
26.67+0.33 42.00+0.00
IM170 10.83+0.60Aa 59.41£0.61Cd 13.67+0.17Aa 67.46+0.40Dd
LX22 8.33+0.17Bb 66.25+1.87Bc 10.33+£0.33Bb 75.40+0.40Cc
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Table 5 Antagonism and inhibition rate of fermentation solution of bio-control strains against Sclerotinia sclerotiorum

X 3d 7d

gz‘ ISJj %1_E % 4 e 4 e 4 4

Bioconter | HEGERE  EEEE R HHEGEE  EEEEE R
strain No. Treatment colony Control colony  Inhibition rate =~ Treatment colony  Control colony  Inhibition rate

radius (mm) radius (mm) (%) radius (mm) radius (mm) (%)
LHSI11 14.33+0.33 60.55 16.67+£0.88 61.09
FX2 33.67+0.33 - 42.83+0.17 -
36.33+0.67 42.83+0.44

IM170 19.33£1.45 46.79 20.33+0.33 52.53
LX22 35.50+0.29 - 43.00+0.00 -

W - WHERANTF 10%.
Note: —: Inhibition less than 10%.
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LX22. JX170. FX2 F1 LHS11 fdi g 22 %k A= ARl F2
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JERE N, e 25 35005 JAL BT O A B RE R 2, B 22
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& 2

HRE N IR MRAREELE KO MERS)
Figure 2 Effect of bio-control strains on mycelial growth of Rhizoctonia solani and Fusarium oxysporum (part)

TE: A-D JPUEHA, HORREECH 40x. A: SIANZZAE, Wk FX2 408, W20BI L B: VANZEE, MR, BZIER,;

C: JRAGRIIE, Wk LHSI A3, wezasih, Ik, /A2, D: JfsIE, MR, BZZIEW

Note: A—D are micrographs made by optical microscopeat a magnification of 40x. A: Rhizoctonia solani, strain FX2 treatment, mycelium
branches increase; B: Rhizoctonia solani, CK, normal mycelium; C: Fusarium oxysporum, strain LHS11 treatment, the bending, swelling
mycelium, increase branches; D: Fusarium oxysporum, CK, normal mycelium.
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