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Abstract: To effectively prevent cotton boll blight caused by Phytophthora boehmeriae, the bacterial
strains isolated from rhizospheres of crops such as cotton, corn, tomato, cucumber, etc. were screened
and evaluated with dual-culture assay, in vitro test and field trial. Identification of the potential biocon-
trol strain was based on morphological characters, 16S rDNA sequences and microbial identification
system. The preparations of potential biocontrol bacteria against cotton boll blight were evaluated with
in vitro test for their control efficacy. A total of 399 antagonistic bacteria with strong inhibitory abilities
against P. boehmeriae were obtained from 1 250 tested bacterial strains, and 40 bacteria showed more
than 80.00% inhibitory rate. Among them, strain HMB22922 showed the highest antagonistic activities
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with an inhibition rate of 85.71% and an inhibition zone of 10.0 mm. Strains HMB22922, HMB23917
and HMB21405 showed lower disease indices than the negative control, and no significant difference
was observed compared to the chemical fungicide. The control efficacy against cotton boll blight of the
strain HMB22922, HMB23917 and HMB21405 were 73.92%, 69.58% and 56.54% at the 5th day after
inoculation and 81.34%, 66.67% and 64.60% at the 7th day after inoculation, respectively. Field trials
showed that the biocontrol efficacy of strain HMB22922 was stable and similar to chemical fungicide,
with a biocontrol efficacy of 47.12%-58.64% against cotton boll blight. Strain HMB22922 was identi-
fied as Bacillus atrophaeus based on morphological characters, 16S rDNA and microbial identification
system. The preparation of 2.5x10° CFU/mL B. atrophaeus SC, developed from HMB22922, showed
higher biocontrol efficacy than the bacterium culture broth, and 86.33%, 78.66% and 64.44% biocontrol
efficacies were obtained at the 5th, 7th and 12th day after inoculation, respectively.

Key words: cotton boll blight; biocontrol bacteria; Phytophthora boehmeriae; cotton; microbial fungicide
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25°CHEFE 5 d WA RREE R RIVE FHATFLAR FT I A2



808 iR/ B A= S 1 4645

6 mm [P, MR AR G2 5T FLAL , AR SRR 1%
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i HH TR A SRS AT BT BT RO A R A
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16S rDNA JT 41| 43 #1 % 7 - e HE 41 7 35 A 40
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K20 DNA.  DhA: 7 240 B 7 vk HMIB22922 1 2 K] 21
DNA J#iHz , LLF27(5' - AGAGTTTGATCATGGCT-
CAG-3" ) M1 R1492 (5" -GGCTACCTTGTTACGAC -
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ZHCA TAY TR A A BRA FA AL 50 pL
PCR % W 14 % : 100 ng/uL DNA #5472 1 uL . rTaq i
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Y1 S %2 R GEY AR 7 P vk HMB22922
()53 2 Hu A
1.2.5 24 B a1 A ARHMB229224% 7] 69 %5 74 0%

A 7 240 BT R HMB22922 15 33 W i) 4% 7 1 (]
1.2.1. 2R HILB AR F AR A I 35 732 0 b & T, Y
WM 3.25%10° CFU/mL i, Ho v —358 43 FH G B
7K B M E A 2.5 10° CFU/mL 2845 27 AT 1 55
TR, T3 — TR TS I BRI RN I R 7K il 28 G A 2.5 %
10° CFU/mL 2= 47 25 M AT i 2 72 71 . HMB22922 T#
PR A T R o A R I 9 2 B HG/ T2467.5—2003
FRAG AR AR RAR ARES R KA MRS HI & 2R
PERS D AR FE 45 W 1.2.2;2.5%10° CFU/mL (1)
Z5 45 2 MOAT B B 3R MR 2.5% 10° CFU/mL 25 47 2 il
RT3 70 W8 it B 53 3 7 8 100 3%, FE R R A8 36
TS 1 mL, DA 55 e 28 1 K Sl 28 O R, SE
% PRI X A= B 4 B TR R HMB22922 il 71 19 B ¥
BORVEATIEAN PR kA 1.2.2,

1.3 I\

K HH SPSS 18.0 S XA g8 B 1A T 58 110 Bt
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) EEENE T4 T 9.0 mm (0 BHRAT 40 B VA K T T
21 ERREE R B T 10.0 mm # 7# BR A 11 Bk, 300 14 % 35 2] 80.00%~

AT 250 B V4 AR BB 20 1 v 2L 05 2 3 399 Bk X 85.71% (% 1) , HirP &k HMB22922 X 2 JfR 92 2 41)
AIRRRERE AT BRSO AT B T R L PRI, 9 85.71% , TR 92 10.0 mm (1A 1)

F1 OKBETAEN ERESHNINEER
Table 1 Inhibitory effects of 40 antagonistic bacteria against Phytophthora boehmeriae

Fe5 L3 IEHA KR (mm) A REAR (mm) I (mm) MEA (%)
Serial number Strain Radius of regular growth ~ Radius of inhibited growth ~ Bacteriostasis belt ~ Bacteriostasis rate

1 HMB23707 35.0 5.5 12.0 84.29

2 HMB22277 35.0 6.0 11.0 82.86

3 HMB20802 35.0 6.0 11.0 82.86

4 HMB20803 35.0 6.0 11.0 82.86

5 HMB22922 35.0 5.0 10.0 85.71

6 HMB21405 35.0 5.5 10.0 84.29

7 HMB20826 35.0 6.0 10.0 82.86

8 HMB23319 35.0 6.0 10.0 82.86

9 HMB23917 35.0 6.0 10.0 82.86
10 HMB23663 35.0 6.5 10.0 81.43
11 HMB23413 35.0 7.0 10.0 80.00
12 HMB13498 35.0 5.0 9.0 85.71
13 HMB21393 35.0 5.0 9.0 85.71
14 HMB21448 35.0 5.0 9.0 85.71
15 HMB21325 35.0 5.0 9.0 85.71
16 HMB23391 35.0 5.0 9.0 85.71
17 HMB23697 35.0 5.0 9.0 85.71
18 HMB23711 35.0 5.0 9.0 85.71
19 HMB23882 35.0 5.0 9.0 85.71
20 HMB23945 35.0 5.0 9.0 85.71
21 HMB21287 35.0 5.5 9.0 84.29
22 HMB21973 35.0 5.5 9.0 84.29
23 HMB23696 35.0 5.5 9.0 84.29
24 HMB15834 35.0 6.0 9.0 82.86
25 HMB23701 35.0 6.0 9.0 82.86
26 HMB23784 35.0 6.0 9.0 82.86
27 HMB20820 35.0 6.0 9.0 82.86
28 HMB21266 35.0 6.0 9.0 82.86
29 HMB21490 35.0 6.0 9.0 82.86
30 HMB23618 35.0 6.0 9.0 82.86
31 HMB23613 35.0 6.0 9.0 82.86
32 HMB23700 35.0 6.0 9.0 82.86
33 HMB23829 35.0 6.0 9.0 82.86
34 HMB21443 35.0 6.5 9.0 81.43
35 HMB21963 35.0 6.5 9.0 81.43
36 HMB23729 35.0 6.5 9.0 81.43
37 HMB23968 35.0 6.5 9.0 81.43
38 HMB20865 35.0 7.0 9.0 80.00
39 HMB23883 35.0 7.0 9.0 80.00

~
S

HMB22182 35.0 7.0 9.0 80.00
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1 #HX A E K HMB22922 X1 ff & B = 1E F
Fig. 1 Inhibitory effects of tested bacterial strain HMB22922
against Phytophthora boehmeriae

A: HMB2292215kk; B: “2fR3ERE. A: HMB22922 strain;
B: Phytophthora boehmeriae.

2.2 1REERIRE A E M E N IFIE

XF ) A 0 1 1) 11 MR At o AR 2R AT 2 N I A
N TR I B e, AR R e s A Ui, v 10 Bk
B TR RS e R — 2 I BIARCR (£ 2) .
FERNS 5 A, 25 OO IR I TR A 31 14.38, i
Bk HMB22922 . T ¥k HMB23917 . i #% HMB21405
RS SR RS 0909 17 H8 RO A2 245500 22 8] 22 57 A
2 H LTS X R (P<0.05) , BIARCR 7

S35 F] 73.929% . 69.58% . 56.54% F1 70.72% ; Wt jiti He
B 7 BR B RR AN R 5 R IR A A T HR B 7S L R
ZRIZERA T

7 dJE , 25 FIO BRI TS HE ECh 46.88 , Wit P
Pk HMB22922 | 1 #& HMB21405 . 1% ¥k HMB23917 4fi
DRGSR AR R 15 8 BRI Ak % BRZG 301 =2 1) 25 57
PSRN 26 EL ) I 21K T8 L X R (P<0.05) , A
BRPERR I B TR 3R 73 1 R 81.34% .66.67% . 64.60%
H171.11%; W53 i 8 bk HMB23319 | B #k HMB22277 .
P Bk HMB20802 Al 1 Fk HMB23707 41 1 £ 57 i
B B 48 B B K TS W IR (P<0.05) , XA S
FEEIR BT 16 RO AE 34.67%~49.34% 22 18] 3 Wit 14 bk
HMB20803 . 7 #% HMB20826 1 5 #% HMB23663 4
G TR AR R IE R RS 28 PO R Z ] 22 AN Bk
AR SER BT IR RO TE 20.019%~29.34% Z 1] .
FEH YRR R A B R A L A, HMB22922 T
Bk \HMB23917 B £k F1l HMB21405 B bk 40 B 15 7%
XA A BT A SR T 1B 7 s AR ik
MU SR, ELB IR RCR S5 R b 25 5040
HA Rk HMB22922 B A R e (6 2) .

]2 BEZGT U RERARERERBXRBERBRIBIEHR

Table 2 Control efficacies of bacterial culture medium of 11 antagonistic bacteria against cotton boll blight in vitro

HEMESd
[l Sl

5 d after inoculation

HME7d

7 d after inoculation

Bacterial culture medium

LR (24

Disease index

BRERCR (%)
Control efficacy

TR BIIARCR (%)

Disease index Control efficacy

HMB22922 3.75+1.61 ¢
HMB21443 14.86+1.64 a
HMB21405 6.25+2.39 be
HMB23917 438+1.20 ¢
HMB23319 8.75+2.98 abc
HMB22277 11.25+3.89 abe
HMB20802 13.13+2.13 ab
HMB23707 8.75+1.61 abc
HMB20803 10.63+3.29 abc
HMB20826 10.63+2.13 abc
HMB23663 13.13+1.20 ab
= ZJ¥§ AR5 Phosethyl-Al 4.63+0.72 ¢
%5 X R Control 14.38+3.13 a

73.92 8.75£2.60 e 81.34
-3.35 45.00+£9.07 a 4.01
56.54 15.63+5.63 cde 66.67
69.58 16.60£6.60 cde 64.60
39.15 23.75+3.75 bede 49.34
21.77 25.00+5.00 bed 46.67
8.73 30.63+0.63 be 34.67
39.15 30.63+0.63 be 34.67
26.11 33.13£3.13 ab 29.34
26.11 35.00+5.00 ab 25.34
8.73 37.50+7.50 ab 20.01
70.72 13.54+3.5 de 71.11
- 46.88+6.88 a -

L TRBE J BB FR MR . [R5 6] R 6 7R 28 Duncan [GH 8 M 22 B I0 78 P<0.05 /K F-25 5+ i 35 . Data are mean+

SE. Different letters in the same column indicated significant difference at P<0.05 level by Duncan’s new multiple range test.
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2.3 HRERIR A P A E A B I IE

X2 N Y 3 R UG R AR HEA T FH R 0Tk . 7
Fi#4 e K w130 (8 H 16 H ), fb2# 255 | & bk
HMB22922 1% F£ W . B #k HMB21405 15 78 ¥ | B #k
HMB23917 5572 25 P 0 BE AL B 11 PR 2 428 4331
490.51.0.57.0.83.0.86 F1 1.08 >, {if VU # 1 i E 1%
T2 AR (P<0.05) 5 R Fk HMB22922 #5572 i 5 1k
P2 A PR BRI A8 2 () 25 SO I 3, (H g I
T 2 PR R PR B SR WAL B 5 b 2 2R L TR B
HMB22922 34 35 . T Mk HMB21405 35 35 W F1 B bk
HMB23917 35 72 A ) B 16 BCR 43 310 52.78%
47.22% .23.15% F120.37%(5£ 3) .

TERBEAPERS Ao hil (8 A 23 H ) k2257
Pk HMB22922 3% 35 Wi . 14 A& HMB21405 £5 35 1 . 1
R HMB23917 K537 25 G HE A B %) bR B2 45 43
71 1.10,0.91.1.80.1.95 F12.20 4>, {if PU % 15 i 1%
T3 X RE(P<0.05) 5 TR bk HMB22922 5 57 i 5 1k

3 HiERE TR

Table 3 Control efficacies of antagonistic

S A R BRI AR 2 TR 25 SR B 2 (H ) I
EFHE 2 FEHRE R R AL B (P<0.05) s fb22 2551 |
Pk HMB22922 15 35 . 1 & HMB21405 15 72l
B Mk HMB23917 K5 37 W A B (%) 7 36 35 5% 40 51 4
50.00% .58.64% .18.18% 1 11.36% (£ 3) .
TERREAPENS KR 5 101 (8 A 30 H ) A2 257

Bk HMB22922 15 35 | B bk HMB21405 55 37 i A B
R HMB23917 K5 329 45 16 B AL 3L PRBR 245
5749 1.90,1.93.3.30,3.42 f13.65 4>, {if U 1 g &
T 25 FIXT IR (P<0.05) ; T Ak HMB22922 55 55 5
fep 25 A PR SRR 8 2 ) 22 R B 2 (H I
FLTHE 2 TR TR AL 38 (P<0.05) 5 fh 2% 24
LT Pk HMB22922 3% 552 W 1) b7 16 2R 43 901 8
47.95% F147.12% T HE 2 A RARIE SR BT iR 41
RYI/NTF 9.59% (% 3) . 2 B4 By 40 B B bR
HMB22922 £5 72 W Re 6 A R BG M A 0 , Hii iR
BUR 5 A2E 2550 = SRR SR AR S H PGB RO R

BB EE BB A SR

bacteria against cotton boll blight in field trials

8-16 8-23 8-30
b3 BRREES BNARCR (%) FRRERY BRARCR (%) FRRER BRASCR (%)
Treatment Rot bolls Control Rot bolls Control Rot bolls Control
per plant efficacy per plant efficacy per plant efficacy
HMB22922 0.57+0.08 ¢ 47.22 0.91£0.11 ¢ 58.64 1.93+0.15 ¢ 47.12
HMB21405 0.83+0.12 b 23.15 1.80+0.25b 18.18 3.30+0.32 b 9.59
HMB23917 0.86+0.18 b 20.37 1.95+0.22 b 11.36 3.424031b 6.30
— ZJBEIR4E Phosethyl-Al - 0.51+0.07 ¢ 52.78 1.10£0.10 ¢ 50.00 1.90+0.19 ¢ 47.95
X I Control 1.08+0.10 a - 2.20+0.23 a - 3.65£0.20 a -

Fh s AR R . SN [E R FR 8 48 Duncan [CHT & % 22 B8 1 1F P<0.05 /K F- 22 7 [ 3% . Data are mean+

SE. Different letters in the same column indicated significant difference at P<0.05 level by Duncan’s new multiple range test.

2.4 HAEEKHMB229228 5 R EE
24.1 TGEHFMEET

Mk HMB22922 7E LB [E A4 @ %3l 13
o, GRS R TR A R A (B 2-A) 5 Ttk

E2 Bk HMB22922 HIE % (A) (E R (B) FAZFM (C) L AS4H1E

HMB22922 FARFFIR , K/ R 2.37 pm>0.76 pm (]
2-B); ZML AR B , R/ 1.67 pm<0.78 pm
([ 2-C) o MRIGTEAERAE , B HoAgr 2 55 58 S 28 AT
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Fig. 2 The morphology of colony (A), thallus (B) and spores (C) of bacterial strain HMB22922
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2.4.2  16S rDNA B3| 547 5 %2

W % 5E BT A9 bk HMB22922 1 16S tDNA J£ 4]
(B35 : MH590616.1 ) 7£ GenBank H A 7[Rl P51 [
B, HMB22922 B 1k 5 27 MuAT 14 J& 1Y 16S rDNA [w] 5
PEIE 5 99%; R0k B W45 KW, HMB22922
RS 2496 2F MUFF IA B. atrophaeus 1942 (555
MF101172.1) R & 2] —# (&l 3) , Hok H A 28 % e
Sk 2F MR B JE 4 25 40 2E AT
243 WA AHERZEIAAERER

Biolog H 2h il 2 ¥ % 22 45 R B, B
HMB22922 55545 22 v 25 48 2 I kT P& (4 RE DL (B B
15, 0 0.562, JE T2 40 2 AT i

LEBIENRME L 16S tDNA F51) 7347 LA K Biolog
A AN EEREEE YR, K E K
HMB22922 %58 J 2545 2 AT

0.005

100

o

2.5 HEFFHABEHMB22922 %I FIHIBH AR
FEMG JE A S d e, Rk HMB22922 55 559 I
BE HMB22922 8 77 51 F1 25 1 6k BE 05 1% 48 %5040l
h13.13.1.88 A 13.75, B PN & 25 57 N [ 35 (H 35 g 3%
25 FA X BR (P<0.05) , B A& HMB22922 15 7 1 Al
BIERN BIARCR5r BN 77.24% 1 86.33% {%Fh
W R 7 A A 12 d i, 25 O R A 1 8 200 Sl
46.88 F193.13 ; B bk HMB22922 15 57 Mk 195 15 15 5%
5390 R 18.13 F1 76.25, 34 i X T 25 4 IR (P<
0.05) , Bli i3 2% SR 43 il A 61.33% F1 18.13%; BT 1k
HMB22922 & % 7| 19 95 1% 48 253 51 4 10.00 F1
31.25, ¥ 18 KT 25 OO BIRATE fE HMB22922 K5 5%
WAk 3 (P<0.05) , Bif I6 &% SR 41 3 2l 78.66% FiI
66.44% ., W T ¥k HMB22922 2 7% 7 4 b5 14 250
PLT Rk HMB22922 B2 B IR BCR (6 4) o

Bacillus amyloliquefaciens FZB42 (NR_075005.2)
Bacillus subtilis 168 (KY613181.1)

Bacillus mojavensis NBRC15718 (NR_112725.1)
Bacillus atrophaeus 1942 (MF101172.1)

HMB22922 (MH590616.1)
Bacillus licheniformis ATCC14580 (NR074923.1)

Bacillus pumilus SAFR-032 (AY167879.1)
Bacillus cereus E33L (MH135287.1)

Bacillus megaterium DSM319 (CP001982.1)

3 ETF 16S rDNA B3I B4R A ME M HMB22922 S HEE R FHTHEMMN AR L EH
Fig. 3 Neighbor-joining phylogeny of bacterial strain HMB22922 and other Bacillus atrophaeus strains

based on the 16S rDNA sequences

R4 ERIE HMB22922 HlFI X 1R R RIBE BUR
Table 4 Control efficacies of two preparations of bacterial antagonist HMB22922 against cotton boll blight

s dia Befh7 d)5 R 12 dJ
il 51 5 d after inoculation 7 d after inoculation 12 d after inoculation
Preparation RHHEEC  BRARCR(%)  RNHEEC  BRAROR(%) RIS BRAAUR(%)
Disease index Control efficacy  Disease index Control efficacy  Disease index Control efficacy
5 F# Culture broth 3.13+0.63 b 77.24 18.13+1.57 b 61.33 76.25+2.98 b 18.13
L7757 Suspension agent 1.88+£0.63 b 86.33 10.00+1.02 ¢ 78.66 31.25+1.25¢ 66.44
25 FXT IR Control 13.75+0.72 a - 46.88+0.63 a - 93.13+0.63 a -

T B ERRER . RSN [R) 7B R 4 Duncan [GHT 2 W 22246 56 78 P<0.05 /K V-2 53 8.3 . Data are mean £

SE. Different letters in the same column indicated significant difference at P<0.05 level by Duncan’s new multiple range test.

3 g

FEUUVE 2 A B A0 TR A4 A= MDA BOR ) 2
LA 22—, 3 50 P 490 20 i 2 A 7 4
F iy 5 5 it 1) 7 32 GRS, 2015) o i AR ENA
P4 2 P DT A PR B 1T L B AR 3R, AR F SR
ot IR TR EE HEA T AR A% P LE 77 240 T 0] 200 i e, I

AF 1L BRES DTS PR RS LA i . SR T AR Z W
FEARW] , BRSBTS 04 40 11 78 FH ) R e 3
MR A= BT BAR RCR (XTHIEIH A5, 2012) , PO A5 2
20 B R P B 7 A A2 B SR AR ARSI, £ PDA B
FedkE bl DU A A P o, (AR S bR b A
a7 A AR AN R LA R I B o 5 o, BT IR AR
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B0 A B R AT AT R 2 A B E LS 5 3R
M55 3 AL F5 I A F (Kumar et al.,2011) 5a 4+ E
H (Yanez-Mendizabal et al., 2012) A M55 S0 )Pt
Ji P (Kloepper et al., 2004 ; Lahlali et al., 2013) %5,
AP GTET XA O 1 0 11 ARFS DT Al B HE T T B AR
Bi7 YRR AN H (] 7 YRR VP, B A s e g T
HMB22922 1 I [ 2B U BB IR RCR o AT
£ WA HMB22922 T 4 Xof 2 JpR P2 25 A7 AR 4 (0 410 1
VERT RS A2 BRI 2 5 7 AR e PR, XA AR
PR R S P E R IR A5

VP22 385 N R0 B [ b A B i A= 40
AT T ANE 24 . WA (2017) FETE A2 R HIE
WEE 5 ITS X rDNA J7 81 4 Hr Ll L, 13 1 Biolog
RGN 3 bR A 4 10 R 220K TR S R R 4 A
Botrytis cinerea. P& H ¥4% (2018) i i X} H & 255
9 S TR 1 PR AT 5 RN RS R R SR 45 45 Biolog il i
FEBOEI, 12099 i 5 ik AR IK 58 IR R Dickeya da-
dantii 5 FE—3 . A 255 (2018) 1l i FE A AEFI
A PR A AR LR  Biolog F B IMUAE W4 RG0S
E 1 16S tDNA 3 41 43 1, 4 4 5 B8 1% 995 465 bt 1
XF10 %7 A B 5 M 11 A1 PRI TR Pseudomo-
nas chlororaphis. 5K IE%E (2018) il I A% 4
T2 K Biolog ik I8 A RS , 4 HA & 2 T30
PEA% 2R V5 YL HE 111 1 25 2R ELTA F54 %508 R iRt 1R
J& B, 5 Rk Fusarium oxysporum [F) 514
B o AWFIEE I W L) K 16S tDNA JF 5
Lt K ) By v 200 A 4F ) A B 4 TR T R
HMB22922 9] 20 B 58 0y 22 47 2 UAT 1, {H 22 4 27
58T Ja A 2 T TR S A R, 2% 20 B 5 2
FFE 7€M 2 AT B B. amyloliquefaciens UL} JE
TR ZEMAT B B. mojavensis 78 55 2 B gt AL AU
AT 16S rDNA JT 51 bR X LA B 4 5 2 Shy 25 40 2
MEFFE . PR AEZE R Biolog Tl A= W1 48 8 RGE%)
WAk HMB22922 #1471 A B AR AL 5, pF9E 45 R 3R
WTZ R R I kA QR e 5 22 400 27 AT T B s 1Y)
FARIPE . £ 16S tDNA J¥ 41 L ¢ Biolog fil £E ) 45
TERGEAE T, T bR HMB22922 #l % 5 hy 25 45 2 i
FFEE o RS R 2 AT P B HE i R PR e A B ik
9 R AR PN RS MY, I HLRETE A 0
588 1) 2 BT SR FF R U E AR 24 ) BB R I (1
BERSE 201788 TRASE, 2018) o AR 45 R L 3L,
25 45 25 AT T T8 Bk HMIB22922 X 745 bR 2 5 A 45
03B T M JE 2 o R UE — 2D % TR
HMB22922 It A I i PSS i 2

PRPGRIF RN EA LT B RA A E TE
e SR /N TR RR K i 5% BRI e N AIREE
MRS R T ELAE AR 7 S0 R v ok AR A |
NG IR ATy e A T AL A AR ) A
(7 WIS, 20055 i, 2010) . H RITER IR 7 2 8%
P T A= B I A W 2 AT T e e 1 5 ™ ot O BT o) T
o B AESE (2010) B T 95 = 4 2F MLAT 16 B.
thuringiensis BtROS & A& , JF7E % N 2404 T U
E Tz X /e AR 45 4k . Meloidogyne incognita
GRS B3 A T, 5 SRR B R 0 pi 7 AR 2 2
He GRG0 T 3R B A T AR e B ) 1 DR A S A B
[ (9 A T 4 5, BEROS A2 V7 7 o 25 A iR 3 2 d
4 dJ5 % 5 HLZE 2 dUBR AL i 40 i 3253 51
85.67% F197.97%. A= BOR BEERE T Streptomy-
ces roseoflavus Men-myeo-93-63 ${ i 1if A Tl 7= )
roflamycoin X 5 JIN [543 5 19 Bl 76 2R, X1 R 45
(2018) LA roflamycoin “AA5 B 53] T 0.1% rofla-
mycoinZ7F ], % IE 1 0001555 BRI 55 A B 3 Yk
S5 TR I 55 10 K 14 H (8] By 5505 21 88.9%, 1 35 5 T
Men-myeo-93-63 & FEVR ¥ B 4K 74.24% . ABFFE L
SR B L5 45 25 I AT T HMB22922 4 1% .0 J 4 1Y)
R IFFRARE LR R BT 1A SR IL T HEE IR, =0T
FR B B R A T R AR TEAR AR AR T Y i B, B
B T MARH = Prxs 2 pRe s e . Je 2R 58
LRI KB 2 BRI N T 220 A K i
MTTESE T RIS, it — L P ik AR A= B 16
ROR
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