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Inhibitory effect and mechanism of Streptomyces venezuelaevar

RL-2 active products on plant pathogenic fungi
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Abstract: In order to find out the application value of the Streptomyces venezuelaevar RL-2 for biological
control on plant diseases, the inhibitory effect of the active products of RL-2 on plant pathogenic fungi
was studied by means of inhibition rate of mycelium growth in vitro and pot tests in vivo, respectively.
The results showed that the active products of RL-2 had a strong inhibitory effect on seven tested plant
pathogenic fungi in vitro, on among which Phyricularia grisea was the best with the EC,, was 5.35 mg/L;
in vivo conditions, the active products from RL-2 not only prevented the infection of mycelia of post-para-
sitic Pseudoperonospora cubensis, but also exhibited a good therapy efficacy to the invaded mycelia. The
results from electron microscope observation showed that the active products of RL-2 strongly inhibited the
growth of mycelia and spore germination, resulting in the inflated and malformed mycelia, decreased rate
of spore germination, and deformed germ tube. In addition, the pathogenicity of mycelia inoculated to
host plant developed slowly after treated with RL-2 active products.
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1.1 H

FEPUTE BR: & N H 47 B R T A IR AP RL-2
( Streptomvyces venezuelae var. gqinlingensis RL-2) ,
B R B RIR R B Phyricularia grisea ,/N2% MR JE
YR Bipolaris sorokiniana . % il JK % % W Botrytis ci-
nerea Fi A6 Ak Z WG W Fusarium oxysporum 4l B 75 &
SR Alternaria alternata . %% )\ 7§ %5 Ji # Pseudopero-
nospora cubensis . Il 3% H A% WG # Sclerotinia sclerotio-
rum KT BCRE R T Rhizoctonia solani, DL I E.TH ¥ Hi
PEACAMRBL B R A W T 2 A1 P S g s 4R it
1.2 E#k RL-2 R EEEFIREMARG &

1 RL-2 AR 4 A K % B R 2k, 28 °C (150 1/
min 5% £ T K BE72h, Z J5 H 1 mol / L% R i pH &
3.5,% % 2h J5,4200 r/min B> 30 min, 15 % BF %
W o N5 BT T8 e e I 2 O i b 80 °C T Ik T ¥k 4
2 AR 1710, F1 T 10 A5 A B B9 vk R 9 16 4l 8
WA 5 EAE T I PR AL (B T S AL FIRE AL , 20 B

75 3 32 U3 A 28 OB T S M A U T T A A 4
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RL-2 TR R PR % 458 ), L0 M 77 %o R i A1 A
B R T AT RO TR A A ) AR R Y 0 AL

IR o H Ol AR IR TR K BT O R e TR TR 22 AR I
YE 55, ECy, 0 3 4 5.35 1 8. 48 mg/L; X I =% 1
95 TR R 7K AR S0 A s TRT 1 00 1) 2850 2R R X 8555, EC,
A35h 39,25 F148. 16 mg/L(FE 1),
2.2 RL22 EHEFYXNERBEHN TR FETUR
TEIR = R T RL-2 36 M= W A AL RE A R 1
LR 25 A TR N AR B 0 IR TR 22 AR T X E A
R 228 B ir T YE . I MW Bk B R 80
mg/ L B, % ¥ TN 55 B 95 19 100 B 80CR 3k 94. 5% iR 9T
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Y E T IS 400 A5 R O T R B 1Y B R AOR
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Table 1 Inhibition effect of RL-2 active products on pathogenic fungi

9 L L TR B JJ [0l )9 J7 i AHOC R KL ECy,
Pathogenic fungus Toxicity regression equation r (mg/L)

IR P. grisea y =3.2198 +2.4443x 0.9766 5.35
MR B R B A. alternata ¥ =2.9043 +2.2578x 0. 9885 8. 48
INFEAR BTG B. sorokiniana y=2.1041 +2.7334x 0. 9957 11.47
B K EIRH B. cinerea y=3.6023 +1.1711x 0.9991 15. 61
ARG ZEZHGHE F. oxysporum y=3.5653 +1.0781x 0. 9987 21.42
KFESCHIRE R. solani y=1.6670 +1.9807x 0.9964 48. 16
W F WA S. sclerotiorum y=2.2854 +1.6973x 0.9998 39.25
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Table 2 Control effect of RL-2 active products against Pseudoperonospora cubensis

95 1545 %0 Disease index 55 36 %4 5 Control effect (% )

HHE (me/L) : ) ) :

c . s P Tt B P
oncentration

Protection effect Therapy effect Protection effect Therapy effect

RL-2 10 48.2+0.6 B 55.4+0.7 B 41.5 34.1

20 36.6 £0.7 C 40.6 £0.5 C 55.6 51.7

40 18.0+0.4 D 21.7+0.1 D 78.2 74.2

80 4.5+0.2 E 9.3+0.2 F 94.5 88.9

75% 1 % 1 400 x Chlorothalonil 19.5+0.4 D 15.4+0.7 E 76.3 81.7

CK 82.4+0.4 A 84.1+1.0 A — —

X BIE A 5 REE W YE B E AR KRE FHRRAE 1% KF22 5 W3 . Note: The data are the average of five repli-

cates. The letters indicated the significant difference at 1% level.
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Fig.1 Effects of RL-2 active products

TEAKIE B IEH 22, Note: A: CK; B: malformed mycelia.
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on mycelia of Phyricularia grisea
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Table 3 Effects of RL-2 active products on the path

ogenicity of mycelia of Sclerotinia sclerotiorum

WE (mg/L)

R BE FL 42 Dead area diameter ( mm)

SFHME (mm)

Concentration 1 2 3 4 5 Average
10 16.2 15.0 16.5 16.5 17.0 16.2+0.3 b
20 13.8 12.5 13.0 13.5 13.4 13.2+0.2 ¢
40 9.5 10.4 9.8 9.5 10.0 9.8+0.2d
80 6.0 7.2 7.5 6.0 7.0 6.7+0.4 ¢
CK 18.5 18.0 20.2 19.0 18.7 18.9+0.3 a

BRGNS FREFRIRTE 5% KFE2ZF B E . Note: The letters indicated the significant difference at 5% level.

2.4 RL2 B BRERFHELNZM

RL-2 95 1 7 4 BE % 56 Z410 ) /1 22 ARG 93 1 A
B R T B 8T W7 &, 10 meg/L 24 55 Ak B i 1 bl
o B R 1, L A R B T 70% T 100 mg/
L 245 b B 04 SRR A T L AN Ko sz il g 4
T RIEDLR /N TR, 1 mg/L 2550 %) i A 25 4%

(R R HRTE 60% DL B (£ 4) 0 Jus: BB L5
SRR RL-2 36 P 7= 1y ) 5 B0/ 22 AR B i AR
IR AR R A B R 2 A IR | 2 A T S R B
A RBCH BOR, 2048 B A T 22 AR SR AR T
7 A L, A BE Al iR 80 i T AR 1 Ok AR
REJI (B2 K 3) .
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Table 4 Effect of RL-2 active products on spore germination of Bipolaris sorokiniana and Alternaria alternata

BEMER (%) FERKE (pm) B R (%)

i I W (mg/L) WK E (%) -
Inhibition rate Length of Rate of
Pathogen Concentration Germination rate
of germination germ tube deformation
/INZE KRB 100 0.0 100.0 A 0.0 0.0
B. sorokiniana 10 25.3 71.9 B 36.5+0.5 80.2
1 56.5 37.2 C 91.0+1.4 67.3
CK 90.0 — 120.2 £1.1 1.0
R B AR T 100 0.0 100.0 A 0.0 0.0
A. alternata 10 24.0 74.4 B 25.2+0.8 87.6
1 51.4 45.1 C 82.7+1.1 74.1
CK 93.6 — 104.5 1.1 1.0

TE B 5 AR RS FREFRORAE 1% KV 22 5 8.3 . Note:

The letters indicated the significant difference at 1% level.
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Fig.2 The shape of inhibited germinated-spores of Bipolaris sorokiniana under microscope (400 X )

He A EWH AN T; B, 1meg/L 25 AR5 8 & /8 F . Note;: A: Normal germinated spores; B: germinated spores treated by 1

mg/L dosage.

3REERMBETENHNEERERER FHEEE(400 x)

Fig.3 The shape of inhibited germinated-spores of Alternaria alternata under microscope (400 X )

W A IEEH AN T; B: 1meg/L 25 AP )5 ] & #8F . Note: A: Normal germinated spores; B: germinated spores treated by 1
mg/L dosage.
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