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Effect of BRF-1 and BRF-2 on Root Rot and Seed Yield in Soybean
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Abstract; BRF-1( Paenibacillus Polymyxa ) and BRF-2 ( Bacillus subtilis ) are gram-positive bacteria obtained from soybean root
rhizosphere. Dual-culture tests showed they had strong antagonism to many fungal pathogens,while they inhibited the develop-
ment of plant diseases in vitro experiment. In 2010, a field trial with BRF-1 and BRF-2 was carried out in northern region of
Heilongjiang Province to investigate their field performance in reducing disease incidence of soybean. Both BRF-1 and BRF-2
inhibited soybean root rot with a reduction in disease severity index by 44.4% and 8. 8% ,respectively. BRF-1 was a potential

plant growth promoting bacteria in controlling soybean root rot, which increased above-ground dry matter and root dry matter ac-

cumulation at flowering and initial seed-filling stages,and thus enhanced seed yield by 5.9% .
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Table 1 Effect of BRF-1 and BRF-2 on soybean growth
4k Bk Plant height/cm 1 B Dry weight of shoot/g T T Dry weight of root/g
Treatment R1 R3 R5 R1 R3 R5 R1 R3 R5
BRF-1 22.2a 69.8a 80.0a 1.56a 13.2a 19.55a 0.42a 2.5a -
BRF-2 18.3b 66.2a 79.0a 1.07b 12.0a 21.30a 0.40a 2.0a -
%18 CK 19.3b 67.2a 78.7a 1.38b 10.4b 18.46a 0.36b 1.4b -
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Values within a column followed by different lowercase letters are significantly different at 0. 05 probability level.
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Table 2 Effects of BRF-1 and BRF-2 on soybean root rot
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Treatment

SR B

Disease index Incidence/%  Control effect/%

BRF-1 21.4c¢ 80. 6a 44.4a
BRF-2 35.4b 71.0b 8.1b
X & CK 38.5a 86.0a -

[FIFEE G B /NE FRERER 0. 05 K22 5 3 .
Values within a column followed by different lowercase letters are

significantly different at 0. 05 probability level.
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Table 3 Effects of BRF-1 and BRF-2 on yield and yield components of soybean
b P RS JEIER  RORIEC RIS 2RIEMC 3R 4 IR MR ERE i
. Plant Number  Bottom pod Empty-seed One-seed Two-seed Three-seed Four-seed Total 100-seed Yield
Treatment
reatmen height/em  of node  height/cm pod pod No. pod No. pod No. pod No. pod No. weight/g  /kg+hm 2
BRF-1 85.1a 15.9a 20.7 0.3b 1.8b 6.8a 10. 1a 1.6b 18.7a 18.6a 2835a
BRF-2 85.0a 15.3a 19.4 0.4b 2.1b 5.4b 9.0a 2.2a 18.7a 18.4a 2628b
Xt iR CK 85.0a 14.1b 20.9 0.6a 3.5a 5.0b 6.3b 1.6b 16.4b 17.1b 2676b
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Values within a column followed by different lowercase letters are significantly different at 0. 05 probability level.

3 "\j' \/b\

B 168 rDNA %5 45 1L W] BRF-1 J& 2K
21T H ( Paenibacillus polymyxa ) 71 BRF-22 J&
B ZEIIAT S ( Bacillus subtilis) ' ARG LER %
B, FH ] 257 LA BRE-1 G R ] 8 14 2 W JE 8 A A%
PR R LR B 0 A A, A AR R B I 44 4%
K45 5.9% , X5 BRF-1 By5- b & A
PO M EA I TAA A AR BRI A
MR AT 6 o BRE-L ZE M Ok SAR s %
A= TR, 80T R A AR AE I 6 ks R A
RS T, S R BT AR R T T A
BRF-2 X R GG HA — 5 1 B 8%, 1 6 7
FEREAK 8. 8% , 33X A BB 55 Al B ZF AT 141 77 2k Z R4t
(L7150 R N A SE i e 8 SO 71 N ST S
& BRF-2 {2 7 KRG A K AT Y AR 2, H
X RSP e A R

2231 7o 9 0 N = 8 L [ U e £/ 8 W < )
TFRE, PGPB Z[a] pyHpmI /R FH AR & B M A A s 1y
BIIEE A B A g T AT DL R BRF-1 AN
BRF-2 JR-G i, 76490 1 A2 5 #) [) 1) ] LUARE 38 %
R BEVHR AR E RO R W, AT 4R AR
PR,

-l

S% 0k

[1] Bashan Y,De-Bashan L E. Bacteria/plant growth-promoting( C)//
D Hillel. In Encyclopedia of soils in the environment. Oxford UK
Elsevier,2005,1:103-115.

[2] Bashan Y, Holgium G. Proposal for the division of plant growth-
promoting rhizobacteria into two classifications; biocontrol-PGPB
('plant-growth-promoting bacteria) and PGPB[ J]. Soil Biology and
Biochemistry ,1998 ,30:1225-1228.

(3]

[4]

(5]

(6]

(7]

(8]

[9]

[10]

Oberhénsli T, Défago G, Haas D. Indole-3-acetic acid ( IAA) syn-
thesis in the biocontrol strain CHAO of Pseudomona fluorescens
role of trytophan side chain oxidase[ J]. Journal of General Micro-
biology,1991,137.:2273-2279.

otk JH TR RIS, AF. SEPUANE BRE-1 X LR 995 )
FEMPAEBCRLT]. T E A9 BiA , 2003, 19 (2) : 73-77.
(Wang G H,Zhou K Q,Zhang Q Y,et al. Antagonism of bacillus
strain BRF-1 against plant pathogenic fungi[ J]. Chinese Journal of
Biological Control,2003,19(2) :73-77. )
FGAE, &0, IR3UE, 5. A B 4H T BRF-1 F1 BRF-2 %5 KA
YPERAELT]. T E A Y BT, 2007,23 (1) :49-54. (Wang G
H,Jin J,Xu M N, et al. Identification and biological characteristics
of biocontrol bacterial strains BRF-1 and BRF-2[ J . Chinese Jour-
nal of Biological Control,2007,23(1) :49-54. )
BRATAT B4 41 45, SRR BRE-L RIS 34
FFIE BRF-2 %o 8 NI A 22 i A RBeR (1] i A e
2412 ,2008 ,16 (2 ) :446-450. (Chen X L, Wang G H,Jin J, et
al. Biocontrol effect of Paenibaciuus polymyxa BRF-1 and Bacillus
subtilis BRF-2 on fusarium wilt disease of cucumber and tomato
[J]. Chinese Journal of Eco-agriculture,2008,16(2) :446-450. )
Zhou K Q, Yamagishi M, Osaki M. Paenibacillus BRF-1 has bio-
control ability against Phialophora gregata disease and promotes
soybean growth[ J ]. Soil Science and Plant Nutrition, 2008, 54 ;
870-875.

Broedban T P,Baker K F, Waterworth Y. Bacteria and actinomyce-
tes antagonistic to fungal root pathogens in Australian soil [ J].
Australian Journal Biological Science,1971,24.925-944.
PRI, M , oG , 55, ZREE2F MUATF I BRE-1 UM
M aiAb[J]. i E A BT iR,2007,23 (1) :156-159. ( Chen
X L,Hao Z B, Wang G H, et al. Purification of antifungal protein
from Paenibacillus polymyxa BRF-1[ J]. Chinese Journal of Biolog-
ical Control,2007,23(1) :156-159. )

LERFT, REZ B, W 75 R 2R ST R B IR ML 3 B A0
R R ST e ()] % Bl 27 4, 2009, 15 (7)) : 37-39.
(Jiang L L,Chen Y C,Xin M X. Application and research advance
in controlling plant fungous diseases by Bacillus subtilis[ J]. Anhui
Agricultural Science Bulletin,2009,15(7) :37-39.)



