2017 F 3 A
Bo1% W2

Journal of SichuanUniversity (Natural Science Edition)

Wl K FFRCE LA F RO Mar. 2017

Vol. 54 No. 2

doi: 103969/j. issn. 0490-6756. 2017. 03. 027

EERAENENSEABETREHIERTR

B, K

. EHEE, REAR, KAFE

L P gealy Rz B~ BE . PU)I R 6111305 2. AR BTS2 Be A= dp k22 5 HOR 22 B8 . 101 46 B 621000)

B B ABEETHRTAM . RAGRAR FRFAEREKRANG S G, B TR EREK
ik Rk h R N A AR e I T b s AT 4 R AU T bk 421 xPAS R R T AR Bk 84 1204,
Bt A FIR AR A AN Fe 16S rDNA F 3] 54745 B #& 4-21 %2 A Streptomyces albid-
oflavus. B it BRI IEY Ak 421 M RBRHBER LA RIFOBHEELR. LM ELRA
52.73%. %R AR, AR H 4-21 FERAGAG BI040 AW By o6 v LA B A6 B R ANA.

KPR HRAHEY; NAEAXKA; BERA; MBS

FESES. QI3 X AkARIRAD . A

XEHS . 0490-6756(2017)02-0381-06

Isolation of endophytic actinomycetes from Rheum tanguticum and

its application in biogical control of magnaporthe grisea
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Abstract: Endophytic actinomycetes were isolated from Rheum tanguticum by spread plate method. Inhibitory

activities of endophytic actinomycetes were determined by dual-culture inhibition on agar plate and growth rate

method. As a result, Strain 4-21with high inhibitory effect on Magnaporthe grisea was found. The results of

the inhibiting effects experiment indicated that the strain 4-21 had the strong antagonistic effects, with the inhi-

bition rates of Magnaporthe grisea was 84.12%. The strain 4-21 was indentified as Strepromyces albido flavus

according to the morphology biochemical characterization and 16S rDNA gene sequence analysis. The results of

potted control effect test showed that the biocontrol efficacy of strain 4-21 to Magna porthe grisea was 52.73%.

Strain 4-21 deserved to be developed a kind of biocontrol agent.
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TIPS A 2 TR R I T R A e L 25°C R IR 8
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Je X695 17 4 BRI X B 9A RO R AT g
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14, RN G54 94°C FiAS P Smin, 94°C A8 PE 1min, 56°C
B 1min,72°C #E{f 2min, 30 MG, &5 72°C 3k fi
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DNA Purification Kit DNA #ifk [BIGR 7] & (B 0k
RO JEAT Y1 i 4l 4k, 4lifk )5 PCR 7= 4 1% 3 i
A TREA PR B 5. 7 45 5 5 GenBank JE [
JEDEAT R HE A0 B BLAST #8255 P4 AR i 48 T Bk (10
16S rDNA ML # & 09 77 511 H Clustal X #H17£
J¥ 31 H X s MEGAG. 0 % 4 2R 1 45 4 1 (Neighbor-
Joining) ¥ # R 5t Kk H #.

A o 83 S MR IR 3 Xk PR A B TR AR A A B O
i S5 (R D RBIA 36 Bk P A i 2 B x ki
b — ol L T TR A TR RIOCR . P A R R
3-17.,4-21.4-70 XF DU Fh DL b A 99 D B 0 2 A —
SE 0 41 g
3.2 NERMEKEMER

AR 488 4] 93 485 SR SR FH A A 238 3k 6 D A il 2 A
HEAT S0 . 45 5 L TR 1. BRI AR 4-21 XoF R JR0 BR A 1

3 BRSO AR B IV 5 91, 0%, S b 421
31 WEREERDE IR AR 0 R,
BT 45 K 51 075 1 BT 12 2 67
x1 NERZEXNHRREEONHNERIEEER mm)
Tab.1 TInhibiting effects of endophytic actinomycetes on taget pathogens (inhibition zone:mm)

T 2 R B BN AL Al F ARG INAE SR (LY EA T S5 05 T

3-17 1540. 127 1840, 02° 0¢ 0¢ 10£0. 75" 14+0. 23>

4-21 17+0. 61" 8§+0. 327 12+1. 01" 18+0.19* 0¢ 3040. 567

4-70 1540. 41 0¢ 0¢ 2340, 54" 1240. 33 12+0. 29*

B 1

Fig. 1

N T BN R T 421 X A SR T A 3
P HL % T A T V9 R Ak B A5 X L 25 SR
2R GRF KRBT SA 421 KR,
XoF R S T P 0 4 P v 1 I 4 A R T R Ak B4
Ul B PR 4-21 X R0 BRI 4 B T AR B A
TR P B AR 7 ) 22 A o 2 A T TR 55 9 D TR
A 55 48 FR AR AL A e i — IR SRR R
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Tab. 2 Inhibition of endophytic actinomycetes culture lig-
uid to Magna porthe grisea
P 0 %4
4-21 R CH A 1.0 84.12
CK 6.3 -
4-21 KRR LA A 0.8 82.22
CK2 4.5 -

P AR T T an IR B R 3T AS R % T R K 8 )
A:3-17.B:4-21.C:4-70.D: %5 A %

Inhibition of endophytic actinomycetes cell-free culture filtrated to Magnaporthe grisea

A:3-17.B:4-21,C:4-70,D.CK
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EAE AR T 4-21 BEAT /K A 4 # R 5 0L
)G XoF AR i 19 77 9 AR 4 AR DL T 2. 3K 4
(4995 17 i KR AE X 7 36 A0 R AR L A B 2L TR Rk 4
21 VER AL B K FE L R FR O 13, 76, LR IR
1495 - S SO s 0 B F4 I T TG TR K Ak B o TR
H L AXF BTG RCHR Sy 52, 73% . KW B bk 4-21 XK
T AR S I A — 2 I B TR AR
3.4 EPHEE Rk 421 £F
3.4.1 ZEEWHHERKIE L 4-21 78 ISP4
Tilg LR a R 2 ML N B 22 ik, N T
2 Z O3NS O B L T 22 0 R i IR Y L Al
TR, 2808 A () 65 55 8 8 FRAE . X 5 A G 4l
ﬁ[%]_ﬁ.
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Fig. 2 Biological control effction of strain
4-21 in potted rice
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Tab. 3 Cultural characteristics of strain 4-21 on

different medias

B F 3K RUEW RN EkaE
T R SR I W %
M B WK PG %
TR T B 9 2 V3 %18 %
SR ENRESCE 3 s £ %18 %
BB FR 2 WA %90 %
BEBEITLERE  HEBGE F %
94 G 1 35 4 A PRa) %

3.4.3 HEH 421 A AKX T  HK 421

A B A A R 5 R S B 45 R DL 4. TR PR 4-21 AE
10~50C Z Rl IE & ALK S A RKIRE R 25~
30°CZ ), TE IR E T EIN . 2 il 7R F BRI
AEKSEE pH R 5.0~9.0 Z ], g i& 2k K pH Ry
7. 215 10 % NaCl.

R 4-21 A DLAI T D2 ZUO0E . R BE . 27 48 —

Wi H R RO LB B OB OB Tl TR
W H 5 A TR OB (EL T 2B A B R L LAY
Wi A =0 Ll AL BE A A R RO 5L K A TE A L H
AN BE A B S AL A T B AL AL

x4 OB A2l PAEEE NS

Tab. 4 Biochenical characteristics of strain 4-21

K1 H =g R H e
D ZL + A +
i - 1AL -
A + it +
oF Y + [CIER(ER +
T #R + v +
T - 0 +
S + VE MK it +
R A - W e v A -
eSS - 17 R Ak +
Lk + A -
iy + il 2 £ 16 J5E +
A =0 - 7 AL A -
3.4.4 4k 4-21 16S rDNA B 3] 54 Hkk 4-

21 B 16S rDNA 3] i) B K J&E 5 1432bp, [1) NC-
B 7EL 42 22 77 91 LB AR AH OC AR 2. 4-21 7791
GenBank 4l P 19 77 9 #E17 BALST £ % , £
[vi) 5 v 1) T R 91 O 2 1L R MEEGA 6.0
AT Neighbor-Joining JA M i R 4L & & M. 25
WE 3 s, Bk 4-21 5 Streptomyces albido fla-
vus (DQ855477) R AE [A] — 43 3L b, = & [A] I 1k
N 99%.

R 4-21 B SR Y 5 55 R AR AE . AR 4 R
SRR B SRR S A 3 AR AU RRAE R AE 53 A7 L 25
4 16S rDNA JF 51 70 BT 45 2R o Wbk 4-21 2556 R
Streptomyces albido flavus 35 FH 75 55 B B .

4 7 i

PO 1T A Bl S0 PH 355 15 ] 19 A 3 B 45 B A 5000
oK) T L 22 5 1 03 S I SE AR R A A
ZAEM RIS AT T EERAMEIR ZAH K
SREG PR Z B L NATIAE Xk T A= 245 A 4 0 47 BF 5
I 2 B 23 B R ) AR B L A 0 PN A SRR A R W Y
ARV L RCE ] 5 0 0 A A R R I O ]
LATF R 1Bl A 00 £ s 11 590 £ 8 52 0 8 X A
o A A HUVE e A ) AR R e A T A PN AR T
TR M P A R R A o A e DR A A
TR R PP a2 R A T BR A
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Streptomyces exfoliatus(KF991643)
Streptomyces rutgersensis(AB184856)

Streptomyces paulus(AB184626)

IL.)

84

Streptomyces albus(AB249915)
Streptomyces albidoflavus(HG965213)

Streptomyces flavofungini(EU273540)

Streptomyces sampsonii(EU273539)

44

99

Streptomyces violascens(EU273550)

|:4-21
Streptomyces albidoflavus(DQ855477)

Streptomyces daghestanicus(KC747470)

354|

Streptomyces sp. MUM9923(GU350488)
Streptomyces sp.(GU263863)

78

0.001

A 3

Streptomyces somaliensis(KF973303)

WAk 4-21 09 R Sk A

Fig. 3 Phylogenetic tree of the strain 4-21
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TR T 4-21. W25 R R WY ey 6 A It T
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FEEE R RE ). A2 000 & B 4-21 R B IE W
A8 A R IS X eI T 400 1) 5 SR I 5 90 s AR A2
TR 45 AL AR W 4-21 X A R A A B
Uk B T A X B 16 K R RS R B AT — T I RICR.

AW FEAR S A% G 53 28 05 3% A1 16S rDNA J7 3]
OIMTIERT LR TE 4-21 BEAT 43S M R A Bk 4-
21 5 Streptomyces albido flavus B A0 L) & K
99 % , ¥ M E L T AR N Strepromyces albido fla-
vus B 73 28 A0 AT 5 i — 20 il 90 B0 e, A7 ¢
Streptomyces albido flavus AR JR F Bii i6 J7 T 1Y
I s N AD XA SCHR 8 . e 3 H X IR A5 ik 7 TR
(Fusarium graminearum f. sp. Glycines) I} &
I B B (Alternaria alternate) B 4 09 30 %) /&
FHPS L AR SO 5 45 5 S 3R K R e 0 TR 1 A=
YWy ia 4 — A58 S i
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