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Efficacy and Mechanism of Biological Seed Coating Agent Against Soybean Root
Rot Disease Caused by Fusarium oxysporum f. sp. vedolens
ZHANG Shu- mei, WANG Yu-xia,ZHAO Xiao- yu,ZHANG Xian- cheng, MENG Li- giang, LI Jing

(Institute of Microbiology of Heilongjiang Academy of Science,Harbin 150010, Heilongjiang,, China)

Abstract : The soybean root rot is a kind of main fungal disease in Heilongjiang province. It was mainly caused by F. oxyspo-
rum f. sp. Vedolens. Bacillus subtilis B29 could inhibit the growth of F. oxysporum f. sp. vedolens. In this study, we researched
the efficacy and mechanism of biological seed coating agent against soybean root rot disease caused by F. oxysporum f. sp.
vedolens by the method of mycelia growth, dual culture, spore germination, microscope inspection, field trail and PCR-
DGGE. The results indicated that biological seed coating agent could inhibit the growth of F. oxysporum f. sp. vedolens, dis-
tort the mycelia and spore and enhance the enzyme activities of POD,PPO and PAL in soybean root. The biocontrol bacteria
could reside in rhizosphere of soybean and did not effect on the population of soil microbes. The efficacy of seed coating a-
gent against soybean root rot disease was over 60% in field trail.
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Table 1  Effect of biological seed coating agent on mycelia growth of F. oxysporum f. sp. vedolens
B AEEL 7% E 4% Diameters of colony/mm 13 Inhibitory rate/%
Dilution times 3d 7d 94d 3d 7d 94d
0 0.15+0.05 0.34 £0.08 0.40 £0.09 96.45A 95.78A 95.42A
10 0.25+0.02 0.56 +£0.10 0.58 £0.07 94.12A 93.05A 93.05A
50 0.50 +£0.11 0.98 £0.02 1.09 £0.07 88.32B 87.65B 87.54B
100 0.83 +£0.06 1.32£0.09 1.75 +£0.11 80.43C 80.01C 79.96CD
1000 1.03 £0.06 1.95+£0.12 2.17 £0.06 75.67CD 75.42CD 74.96CD
ck 4.20 +0.02 7.92 +0.08 8.73 +0.05

RHBRI N 3 WEE AR, R SPSS13. 0 HfFilbdr 22 5% B4, P =0. 05,

Data are the mean of three replicates. Significant difference were analyzed using SPSS13. 0 statistical analysis software.
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Fig.1  Hypha of normal F. oxysporum f. sp. vedolens( x 100)
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Fig.2 Hypha of abnormal F. oxysporum f. sp. vedolens( x 100)
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Fig.5 Abnormal germinated spore of F. oxysporum f. sp.
vedolens( x 100)
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Fig. 6 Change of PAL activity in soybean seedling root
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Table 2 Effect of biological seed coating on F. oxysporum. f. sp. vedolens on soybc

VA K%L The number of plant

QbR
0 %% 1 4% 39 5% 7 %
Treatment

Grade0 Grade2 Grade3 Grade5 Grade

Tl 86 0 1 4 9

T2 38 3 2 3 4

T3 48 1 8 11 22

T4 82 0 0 2 16

FH AR 3 WHEZ LR, RN SPSSI3. 0 4 PFHEAT 2 5% 3%
P4 #r,P=0.05
Data are the mean of three replicates. Significant difference were an-

alyzed using SPSS13. 0 statistical analysis software.

POD G PEIG A TR 4, Mol IR 51 3 K A# 2
R 1S A AT BRI 2.7 455 5 SR IBOR A ol
FIALA L POD JEMEALFAR, HORAEIEF G 5 7
KA TR s X HRZH POD EPE LT RS, ARk
FIBESE R B IR 2R POD {5 1, H Mol JIRUA E %
FESTIA PN L POD FEMERS SR, 22 J5 1T R 3 4 D
RZKF- (7)o

25 r
s
B 20 ——
ME 15T =2
== Q
¥ < . ——3
%g 10 w4
g 57T
=
m
0

0 1 3 7 14 21
Qb P E)

Treatment time/d

K7 AR R R AR &R POD BRI
Fig.7 Change of POD activity in soybean

seedling root

2.5.3 $EmAMAEERTAL A THIREAEYHE
Fofr 751 b T 2 RN T B 4T A 20K B AR & PPO
TEPEASAE BUAAR AL, Y7482 R 26 3 K B 1
Vg, Z J5 T, 26 14 R M i KoF, §ii & PPO
TR LS T In & AR R 5 3 R H 2 e &
B 2. 148 2 X BRI 3.3 %5 H AR 2B Wy HE AR
b PPO TEPERS A U 3l , 7E55 3 RAIEE 14 Kig
13 XTI PPO 5 R JLP ANAE . AR W HEFR R fig 2
R EAR R PPO T P, 425 70k i T4 g 6% 76
WP A% PPO 35 PR3 8, 2 f5 T T [ 2 2 B A
KFE(E8) .
2.5 ABBEERERRTIEFNERE

AL A ZH R R 2K AR AR g B A
DNA, H4HTR V3 ATAE X 5[ 9ik4T PCR 4744, 25 5L 4n



5 1] SR AT < A= W HERR R BT R AR R FIAIL ] 867

100

80 | —-—1
60 | -2

——3
I S
20 1

0

i
Enzyme activity/u

0 1 3 7 14 21
SR

Treatment time/d
B8 AEMFERR IR S AR & PPO 1952
Fig.8  Change of PPO activity in soybean
seedling root

€1 10, 7E 250 bp 4b ¥4 W52 1) DNA Z&4i7, ] Agar-
ose Gel DNA Fragment Recovery Kit Ver. 2. 0( KiZEFE
A TARRA R w ) GBE R [ DNA, 2k 17
DGGE HLJK 43 #r, Wi &l 10 fros , A A B 1 bt iR
#HZ— 2% DNA Z&ali fb, Higw DNA 500 B 5 X i
ZHARL, U A= 17 TR BB A% 12 A T K AR PR, 51 A A= B
T J AR 3t AR S Gl ) b S ) ] A A, (B
A M A —E SR, b A e s AR
PIBCRTERT A 2 T AL, a Frs 1954 P 5
TERLAEH 2 T X B2

1 2 M

M:DL2000 DNA Marker

112 43 3R ACH FIZS EN A R AR R 4
1 ; Rhizosphere soil of soybean root in treatment group
2 ; Rhizosphere soil of soybean root in control group

E9 16S rDNA V3 [X{ sk
Fig.9 Result of V3 region PCR amplification

a—p
3

1A 2 2351225 U0 R AU A R AR AR 0
1 : Rhizosphere soil of soybean root in control group

2 ; Rhizosphere soil of soybean root in treatment group
110 RGARPRANA A L DGGE 435
Fig. 10 DGGE pattern of bacteria in soybean rhizosphere
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