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Screening, identification and biocontrol effect of actinomycetes against
Phytophthora sojae
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Abstract: To develop actinomycete resources with antagonistic effect on Phytophthora sojae , two strains of biocontrol
actinomycetes JAX-13 and JAX-14 were isolated and screened from healthy soybean rhizosphere soil, which had significant
inhibitory effect on soybean Phytophthora blight. Through physiological, biochemical analysis and molecular biology identifi-
cation, strains JAX-13 and JAX-14 were identified as Actinomycetales bacterium and Streptomyces , respectively. The results
of plate confrontation test showed that, the inhibition rates of two strains to P. sojae were 56.26% and 50. 06% , respective-
ly. Through optical microscope observation, it was found that the hyphae of P. sojae treated by the fermentation broth of
JAX-13 and JAX-14 strains arranged disorderly, the growth of hyphae was inhibited and the protoplasm in hyphae gathered
into lumps. The results of pot experiment showed that, after treated with fermentation broth of JAX-13 or JAX-14 strain,
the control effects of soybeans against P. sojae were 56. 56% and 72. 22% , respectively, and the fermentation broth showed
some promoting effects on the growth of soybean plants. In general, strains JAX-13 and JAX-14 are two kinds of actinomy-
cete with good biocontrol effect and show potential application value.
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WIET5 g fa 5 N R R g o A iia
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BB A BRI FH AT TL-007 , - %55E Hi H
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{H, PRESE PNSE N R 42 3 2 PREE RS TR
J& ( Streptomyces sp. ) L B WH4-57 Fl1 WH4-58 , HXF R
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visiae ) SHEEATHERIG) AT, BAAE B4
VERIGEREBAUE ARAR T 0 B 3 1 BREREE ST (S, car-
paticus ) PES-A23 , 5 BRABURE 85 995 95 B ( Phytophthora
capsici ) FRAUHR IR ZE 09 T ( Fusarium spp.) JHHUR
JECIRIA T ( Colletotrichum spp.) PRA 4 B €05 24 BR 18
(Staphylococcus aureus ) 534 HA i ZHHAMHIZCR
Huir, & A 2F 1@+ 5 ( Bacillus ) F1 R 5 5
( Pseudomonas) FIFBiia K ZRER M IZ i
{FL G T HICEK B8 9 9 K S0 O HE DG AR 45 12
2L T R R LI s T B A AR T ik
2T BEIR , ASBIFTE AT 9048 R 52 H AR R R 2 AR s
b B AR B X R SR R s T LA A T B
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73 A2 T Ry R KL Y 42 i e (A A OO, OF N R
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(T VEHEAT AR 51 0 R e R — S B R BN B 4%
SETRE (PDA) ¥E R 5L, 04k T ) 2R 1 i S R R L
TR I S S B R T AT, R AR
I3 R R 1 BTG R B A DA AR LT B2 A i — Rl Y
(357 (Chi-Ayers) . JICZE PA 9 £F 24 25 0% 1 0
TES R Ghose ™ 7 L IEAT , 5 95 56 0 £F 2 R G
PRI E 8 52 0, DB AR A A S I8 Shin» ARG 7
BHEATINE | S5 FR E B R R R R EE (CAS) .

K EM . 54355,
1.2 KW H*E
1.2.1 ZAEHAN S B BREN 3 g Bt 5
FEAES NN 5 27 ml JCTR K A 33 = M, 150
r/mindR% 5% 30 min, MEAHTE 1 ml THEE
TFROIMARNE 9 ml TLHE KB RE IR G, FIH
B R B VAT 107 110721070 1107 (1077, 107° 1Y
TR, IR AR = [ — 55 A 18
SIUR 100 pl bRV EEFE BRI, BN R B 3 A4S
HAL,28 CHELSRFR 3 d, B & S EHES0~ 300
CFU WP, THBOH R IR PR i T 7, 78 = [
— SRR IR LA )E , A IR PR HR — R V%
BeFPTREA 5 ml & [K— SR R SR 3 A48, 28
C 200 r/mindE 5355524 ~ 28 h, BUR Tk 5 25 (A1
50% HIME IR S, T-80 CORFE# .
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WRIATIRAE , T IR LA 5E . o0 158 . Fi R A TR 5
HIZH DNA $EBGAR & [ A TAY TR ( L) B
AR ED i ] U0 PR BUR 2 A T 41 DNA, 16
S tDNA % PCR ¥ ¥4 { FH i@ H 51 #. 27 F (5'-
AGAGTTTGATCCTGGCTCAG-3") 1 149 R (5'-AG-
GAGGTGATCCAGCCGACA-3") ., 25.0 pl PCR i
A Z ;ANTP Mix(10 mmol/L)0.5 pl,Phanta Max Su-
per-Fidelity DNA R4 0.5 wl,27 F 1.0 wl,149 R
1.0 pl, KIFEZEWK 21. 0 l, $2HUAY 5 DNA 1.0 pl,
PCR S W 2R :94 °C 4 min;94 C 1 min,57 °C 55 s,
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L) TR A s IR A, R T 9 R A R P 22
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1.2.10 A& HA K B x5t K 8 9% F % 97 1A 35 S AF )
g BARRE Al KT S 2 RTE JAX-13,
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KRG, B 18 MR EARE, A 3K,
1.3 HEE

BARAFRFN A5 B Microsoft Excel 2010 %¢f4:,

2 ERE550r

21 EPHEZENAERERRENERERS
BEEE
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um) BERE I ( Streptomyce sp.) FUIE i 5 25 1 ( Strep-
tomyces scabiei) (¢ 1) o FARIEHTIALE 45 F L0, X}
R SR T A I T R IR AT 10 R,
 JAX-13 ( Actinomycetales bacterium ) F1 JAX-14
( Streptomyce sp.) X K 5798 B 9k o T B AT B 3 (1 4
IR (B 1) 3R I35 56. 26% i1 50. 06% .
2.2 APFAE JAX-13 #1 JAX-14 B9 E MER

HIPE 2 AL TR RR JAX-13 7T DLAR IR AR 1 G T
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Table 1  Antagonistic effect of biocontrol actinomycetes against

Phytophthora sojae and strain identification

ok R
W bRk I Fo Tty 8
JAX-1 Streptomyces scabiei -
JAX-6 Streptomyce sp. +
JAX-8 Streptomyce sp. +
JAX-9 Streptomyce sp. +
JAX-11 Streptomyces scabiei -
JAX-12 Actinomycetales bacterium -
JAX-13 Actinomycetales bacterium +
JAX-14 Streptomyce sp. +
JAX-15 Streptomyces scabiei +
JAX-16 Streptomyces scabiei +
JAX-17 Streptomyce sp. +
JAX-18 Streptomyce sp. +
JAX-19 Streptomyce sp. +
JAX-23 Streptomyce sp. +

B AR B R A AL I = B K o T
TR

B 1 E#k JAX-13 F1 JAX-14 3 K 2% BHEFEIH R R
Fig.1 Inhibitory effect of strains JAX-13 and JAX-14 on Phy-

tophthora sojae

JAX-13

JUT i

LT E K
B2 FE#k JAX-13 F1 JAX-14 $EH ¥ R

Fig.2 Detection of antagonistic substance in strains JAX-13
and JAX-14

EOM SR

23 WMEREABAMAKEESRFAEEZLHOFMN
B SR A R X IR AR R R, R 220
W5 LR G BOR L B, W22 AR R AR
M, AR R JAX-13 Fil JAX-14 & BB AL BT 1)
KRGPERG A 22T | T8 W4 8 2 il A2

HL, SIS A S A R A, e BB b, LR 22
BRI R (] 3)

CK JAX-13 JAX-14
3 EHR JAX-13 0 JAX-U4 ZEBERNAEEERFE B LF
EN:EA

Fig.3 Effect of strains JAX-13 and JAX-14 fermentation broth
on mycelial morphology of Phytophthora sojae

24 MEREABANAEEERFHNBEH

BERR JAX-13 F1 JAX-14 K BERO R T Fr ok
O RERER B RS DU AR T 25 S W FE %0 2 d
Ja A2 H,0 AP AT FEZH (CK) |, KGR ER
o AE R MR UL JAX-13 T JAX-14 % BEWRAL B Y
O ABSRBE EAREN (K 4) . HPh 2 JAX-13 KR
R R BE AR A 1. 30 em, 48 JAX-14 K B AL
PRI 955 BE BLAR M 1,60 em, X IR 2H 055 BE B AR N
2.00 em (& 5),

JAX-13 JAX-14

N E

4 Bk JAX-13 71 JAX-14 KBS KB R Einfn B I B AR
Fig.4 In vitro control effect of strains JAX-13 and JAX-14 fer-

mentation broth on Phytophthora sojae

250
. 20f £
5 -
S st =
@ ==
g 1.0F
E oost
0 CK JAX-13 JAX-14
pose
B 5 E#k JAX-13 1 JAX- U4 £ BRI K EEERFENSE
Fr3L

Fig.5 In vitro control effect of strains JAX-13 and JAX-14 fer-

mentation broth on Phytophthora sojae
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REGAEMRETREIR B BAZIET (K 6) , R

K 44. 44% | BIiRE AT IK 56. 56% ; 2T Bk JAX-14 43

W REIRPUR S R i O IR Y . B R MBS SR BRI R 27. 78% , Bl skl ik 72.22% .,
GUITA R BN, 2R JAX-13 AL S R B RMR O IRAA BF 25 DaSCRIE.,
JAX-14

CK JAX-13

Bl 6 BE#k JAX-13 0 JAX-14 RERWNERAENAXERERBEHEH K
Fig.6 Bio-control effect of strains JAX-13 and JAX-14 fermentation broth on Phytophthora sojae by pot experiment
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TR AR A L e RE S P B E) 1 bR
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JAX- 14 J2 P00 R LA A e b 0 1) K 38 5 05 5 T

22K,

B TR AT AR Z AP TR T, X D TR A R
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Y BR 0 FAIG, B A s5CR IR B, B RR JAX-14 A B 3L
NI TR JAX-13 F1 JAX-14 (19 & B0
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E— 5%
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