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Screening bio-control actinomycetes to control pepper phytophthora
blight and the impact of microbia popuation of peppers rhizosphere

TU Xuan® ,XU E Quan-hong® ,ZHAN G Ning-yan® ,NIU Xiao-le®

(aCollege of Life Sciences,b College of Resources Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract : In order to gain the effective value of bio-control agents of actinomycetes to control pepper
phytophthora blight ,108 strains of antagoni sm actinomycetes against Phytophthora capsici were tested for
disease control and promotion value under green house condition ,and the effect of the microbes quantities
of peppers rhizosphere and soil was studied after inoculated antagoni sm actinomycetes. The result showed
that 2 strains (0108 and 0110) were screened out via sterile soil and natura soil in pot experiments which
had better control effect to pepper phytophthora blight. Their relative control eficiency was 75 % and
81 % ,regpectively ,in the 14 d. and were 65 % and 56 % ,respectively ,in the 21 d after inoculated strain 0108
and 0110. They both obvioudy impacted the soil microorganism population to control the development and
reproduction of Phytophthora capsici in different part of pepper roots,reduceinfection of ytophthora capsic
to the pepper roots, and promote the growth of pepper roots.
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1.1.4 (101 945 mg/L ,
, 607 mg/L , 115 mg/L , 493
mg/L , 2.5mg/L, 5mg/L,pH=
6.0
, 1.1.5
, 10 mm
, 1.2
e (7 1.2.1 (1)
, P3
, , 25 5d
, , P3 , 25¢ P3
, 50 mL , ,
8] ; , 2)
, 5d
; 1 10
mL , ;
, 2 1 ;
(5 mL) 0.5 mL
1 )
1.1 10° mL !
1.1.1 (1) 108 1.2.2 200 g
,120 60 min
3 000 , P3( Phy- 1.2.3 4
tophthora capsici) ,
(2 : PDA 2 3
, NA , 4
P3( P.capsici) , 2 h
; ( Fusarium oxysporium f. , 40 mL ,14 d
P cucumarinum) ( Fusarium oxys-
porium f. § niveum) ( Fusarium (P3) ,
oxysponon f. p. vasinf ectum) , 6 5 : ,
; ( Penicil- 0; , <20 %; ,20% <
lium brevicompactum) (Candida uti- <50 %:; ,50 % < <100 %:; ,
lis) (Staphylococcus arureus) 100 %
( Eschetichia coli) , 1.3
1.3.1 1
1.1.2 5d (22
8819, , ) ,
4 7 , 30 mL )
1.1.3 o1 1 (GA) 10 mL , 200
(PDA) mL ,
(SPA) (HVA) 10° mL "t
(NA) 1.3.2 7 8
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, , 30 min
: 8 h (3)
2 kg , (m)
, ) 7,14,21d , 30 min ,
(P3) (m) ,
, 8
1.5.2
! %= ( - 5% 30 s, 0.1%
)/ x 100 %, 5 min, 5 ,
/ %=100 %- 10 mL )
1.4 0108 0110 (3 5 min) 10 mL
(i 153
5d PDA 1 ,
NA PDA , ,
) PDA NA , 3
2cm 3 '
25 3 5d, 30 1d 2
2.1
1.5 2.1.1
1.5.1 108
(1) : 1
) ) , 108 , 13
10 g 14d , 12 0%, 13
, 30 min (2) :
17 15.8 %, ;
, 19,28
, 10 g, 31, 17.6%,25.9% 28.7%
1 108
Table1l Control efect of 108 strains of antagonism actinomyctes to P. capsici in pot
! % ! %
Treat ment Grade Di sease incidence Strain numbers Rate Representative strains
0 13 12.0 0108 ,0204 ,0205 ,0206 ,0210 ,
0 20 19 17.6 0107 ,0109,0110,0201 ,0208 ,
Imsjated antagonism 20 50 28 25.9 0101,0103,0104 ,0106 ,0203 ,
actinomyctes and 50 100 31 28.7 0102 ,0105 ,0202 ,0207 ,0209 ,
P. capsici 100 17 15.8 0302 ,0505 ,0608 ,0706 ,0903 ,
\rpculated antagoriem 100 * 7 6.5 0301 ,0610,0709 ,0808 ,0901 ,
actinomyctes only or 101 .
Note: * death rate
, 7
100% , 7
, , 101 [zl
7 2.1.2 1
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32 , 56 % 56 % 0206 ,
22 , , 0108
0110
2 , 22 ,0108 0110
; 7d
20 % 8 0501, , 0703,0501,0408,1003,1106 0704
0703,0408 , 0108, 1106 , 0110, 0704 1003 6 7d ,
0501 0703 , 6 %; 14 d ,
, 0110 0703 20 %, ( 3),0108 0110 4
81% )
; 21d 0108 ,0110 )
0206 65 %,
2 22
Table 2 Control efect of 22 strains of antagonism actinomycetes to P. capsici in pot test %
7d 14d 21d
Strain Disease Relative control Disease Relative control Disease Relative control
incidence effidency inddence efidency inddence efficiency
0108 15 85 25 75 35 65
0110 17 83 19 81 44 56
0206 27 73 29 71 44 56
0305 42 58 58 42 88 12
0306 48 52 67 33 94 6
0310 65 35 75 25 77 23
0401 59 41 75 25 75 25
0402 73 27 79 21 85 15
0404 58 42 67 33 92 8
0408 11 89 27 73 67 33
0409 67 33 73 27 85 15
0501 6 94 37 63 69 31
0502 27 73 29 71 56 44
0703 6 94 19 81 79 21
0704 17 83 35 65 48 52
1003 17 83 57 43 52 48
1106 15 85 36 64 48 52
1204 27 73 27 73 65 35
1210 33 67 69 31 69 31
1308 31 69 73 27 81 19
1310 21 79 42 58 75 25
1402 a4 56 85 15 75 25
P3 79 21 94 6 94 6
CK 0 100 0 100 0
3 2 (0108 0110)
Table 3 Inhibitory effect of 2 bio-control actinomycete strains (0108 &0110) on target pathogen in plate
/ mm / mm
Inhibition zone Inhibition zone
Target pathogen Target pathogen
0108 0110 0108 0110
P. capsici 9.9£0.1 21.8+0.3 P. brevicompactum 0 0
) . 22.1+0.1 19.3+0.1 - 22.3+0.2 19.7+0.2
F. oxysporium f. § cucumarinum C. utilis
. 21.7%0.2 12.5%0.1 0 0
F. oxysporum f. 9. riveum S. arureus
F. oxysponon f. 9. vasinf ectum 26.320.1 19.420.1 E. ooli 0 0
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2.2 10" ,23.8 x10° 88.1 x10' g ',
117%,7% 41% ,
2.2.1 4 , 0108 2.79%x10" g *,
2.34x10", 88 %;
3.83x10’ 40.3 x 10’ g'l , 339.6x10" ,1.32 x 10’ 53.8 x 10’ g'1 ,
80%,83% 35%, 1.26 x 2761%,16 % 14 %
10 g b 11 %; 0110 ) )
11.50%x10 g *, 3% ,
2.47 %
4 0108 0110
Table 4 Microbia quantitiesin different places of peppers rhizosphere ater inoculated the
actinomycete strains 0108 and 0110
Endo-roots Soil of roots surface Soil of rhizogphere Soil around roots
Detect Inoculated . | % * | % ! % ! %
microbe strains Quantities  Reduction  Quantities  Reduction  Quantities  Reduction  Quantities  Reduction
than CK than CK than CK than CK
0108 + P3 2.34 - 80 1.26 11 3.83 - 83 40.3 -35
0110 + P3 11.50 -3 2.47 117 23.8 7 88.1 41
Bacteria P3 339.6 2761 1.32 16 2.79 - 88 53.8 14
CK
Water (CK) 11.87 - 1.14 - 22.3 62.4
0108 + P3 0 0 2.10 8 0.534 -34 0.476 - 89
0110 + P3 0 0 5.80 97 0.833 4 1.67 - 60
Fungi P3 0 0 5.50 182 1.78 121 9.97 137
Water (CCKK) 0 0 1.95 - 0. 805 4.2
0108 + P3 0 0 2.65 155 2.47 23 2.04 - 15
0110 + P3 0 0 2.76 165 2.7 34 2.62 9
Actino P3 0 0 0 - 100 3.05 52 2.69 12
mycete cK
Water (CK) 0 0 1.04 - 2.01 2.4
i /(x107g-1Y), /(x10%g"Y), /(x108g-1);P3.
Note:Bacteria/ ( x 107 g~ 1) ,Fungi/ ( x10% g~ 1) ,Actinomyces ( x 10 g- 1) ;P3. P. capsici.
2.2.2 4 ,
0108 ,0110 P3 , 2.2.3 4 , 0108
0108 , , , 0108
2.10 x 10" ,0.534 x 10" :
0.476 x10*g’*, 3 , 2.65 x 10°,2.47 x 10° 2.0 x 10°
, 34 % g o ; 0108
89 % 0110 , , 155% 23 %,
5.80x10' g ', 15 % 0110
, 60 % 0108 )
, 0108 ,0110 9%
1 2 FB )
, (5.50 x 10* g'*) 52% 12% 0108
(1.78x10° g %) (9.97x10" g %) 0110,

182%,121% 137 %,
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