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Abstract: The study aimed to find non-toxic and pollution-free post-harvest prevention and treatment methods replacing
chemical fungicides to enrich the resources of mango stalk rot antagonist bacteria. Botryodiplodia theobromae Pat. and
Phomposis mangiferae Ahmad were used as the indicator fungi, and actinomycetes with antagonistic effects on stalk rot
fungi were isolated and screened from the rhizosphere soil of mango trees by the plate dilution and dual culture method.
The classification status, live prevention effects, and the antimicrobial mechanism were preliminary studied. Antagonists
A2, B85 and D16 were selected, which had antimicrobial effects and good genetic stability against both Botryodiplodia
theobromae Pat. and Phomposis mangiferae Ahmad, and had inhibitory effects on Colletotrichum gloeosporioides, Pes-
talotiopsis mangiferae, Alternaria alternate and Botrytis cinerea, with a wide antifungal spectrum. In the live test, on
the 3™ day after inoculation, there were no significant differences in the diameter of the fruit lesions treated with anta-
gonist strains A2, B85 and D16 (8.58, 8.50, 7.83 mm) and the imimerine-treated group (6.33 mm), but significantly
lower than that of the control group (20.58 mm). Strains A2 and B85 were identified as Streptomyces malaysiensis, and
D16 was Streptomyces lydicus. Strains A2, B85 and D16 inhibited the occurrence of pedicle rot by producing active
substances with antimicrobial effects, inhibiting spore germination of dipodol, nutritional competition, and improving
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the activity of fruit SOD, POD and CAT. Among the three antagonistic strains, the D16 could also produce volatile or-

ganic compounds with antimicrobial effects to inhibit the occurrence of pedicle rot fungi. The three strains had certain
antagonistic effects on pedicle rot bacteria and could be further studied.

Keywords: mango stem-end rot; antagonistic actinomycetes; screening; identification; antimicrobial mechanism
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200 r/min ¥2PRHT, 20 min JFHFEW . SRR
TR A B A, K b3 VO G TR 2 K
BB EERRRE, AR 1071, 1072, 107, 1074,
107° 19 33 . 43 B E 200 pL 3RS T8
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UHEHL 28 'C FEER 5 d WA EHEIEEFNE K 1 5
Bigrdt Eb RIS MES 5 BRI
FEPUBE AT 2 Tl B a0 e R I B 2, ik
[ 1.2.1- (2), HMEKER 3 K.

(4) HEPURLHEBUREE M E . SR 1.2.1-
(2) W, I B R DA SR AT 1 3 AR

BT (A2, B85, D16 ) X4 HLa] A Bk — F1 7
AR . RS BRRIE I | P A
HEARIEL . T il B TR A TR T

(5) IERFEDTIRE . 1 HC s A ) B A5 SR A e
) 3 BRI PUZE R (A2, B85S, D16 ) 74k
Priss, IFLAX 3 MRS DU Wik AT )5 245

PRI/ | R — 3504 i T e
FEAZYL I AR RS A 2% NaClO i 2 min,
B RK ka8 M. A BEg I 3 St
R, FERARIARE X FRAT 2 AL, TERE
%K 5.0 mm., K 2.0 mm W40, 7RG b4
SRR 20 pL FEPURE L BER , 2 h J5 48 20 uL %
JFUE T2 (1x10° CFU/mL ), DIAERD B
IKMXF R (CK ), FHBEE 250 mg/L WK i ab BE A
P, MANEHEER 3 W HA RS T R T,
B AREAE (30 cmx40 cm) H, FLH, F25°C
IR, R 95% MR KD R K
FLEC, MR B, IR AR, KRFE=(k
e FLAB A Fh ALK < 100%.
122 #rALBHEE (1) BELEFREHE
WLEE o SR - ILAFG 0, o ik T B T 7% i)
EMTEK 15, &5, e, BanE
REFESRE L, BEs At BHET
28 CHiFE 7d, iCRHEMRINEEFRARE, [ BB
PR RS A, B TR B T M T 22 K
TS

(2 VB ARERAE IS 2% WILLIAMS 2621
SHIRLING %P2 753k, AL3E M wifl . 4= 050
5L TERKAR . AP . ik &
FIASE AR A A A, i 34 ER .

(3) s T %2, FIH CTAB 2 UK
2R 16S rDNA, K514 27F: 5'-AGAGTTTGAT
CCTGGCTCAG-3'; 1492R: 5'-GGTTACCTTGTT
ACGACTT-3', #4F PCR ¥, PCR W f&)¥
94 CHIZE 5 min; 94 C7AEME 30 s, 55 CiBk
30s, 72 ‘CHEf# 2 min, 35 PMEFF; 72 CLITAH
10 min, PCR ¥ 345 /=W F 1% MR WEEE M
VK, AR AIMT N HETIEE . 16S tDNA T, #£ NCBI
() Blast £ 2 LA HEX, #9&R R)JR A = A )
FIH MEGAT7.0 # A R G & T2,
123 RHuBAWEZGmEHE (1) FEPE
KW LM EROR . FIEWRE S ¥
KEERBAE.OAF S, 12 000 t/min #5010 min
i, B EEWH 0.22 pm AL BERS L uE, HI1E
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TR R =[ W BR B 7% B A2 A0 B v AR )/ O B B
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(2) EEMAVAEYHMEASER . RHAF
Bt 1, W E 100 uL MRS DU K BER, 44
WA TR 154,28 CHiF% 2 d J& , 78 PDA
B e Brh oS A% 6 mm (9] AT BR TR D,
W WA 115 B 2 B 1, LR Rl n] R —
T D PDA SEARCR X B, 1 ok I 2 05 J B
T T A DN Ak B D O T TR AR, IRt
MR, R 1.23- (1), BB EE 3R,

(3) BB T8 L e . 7
2mL PDB ¥EFHEN 5 mL B.0%H, 49mA
100 pL FEHUR A B, XTHEA 100 L JEEK,
A RN 100 uL 1x10° CFU/mL 7] A Bk — 7
T EIF . T 28 'CF 200 r/min £ 5K 837
24 h, FIADG BB TIEE, REAL A ISR
100 NEF, GEih45 40 B JE B 17 i 24, 3
B R R RS KSRk,
AP E AT 3 W W AR =T B LR 1 A
FRE)*100%,

(4) BFad . RAMNERFRTE, HikR
1.2.1- (2), W FEPURE A AR E IR B
PDA $5 573 T 40 il B0 TR Ji B 114 A= < e ) U 8 5
e, B 4 AR E R . IEWE
W (46.0 g/L PDA H ). IEHEFRWEMN 1/2
(23.0 g/L PDA ¥ ) IE EFRMRIE 1/4(11.5 g/L
PDA # ) FIIEH EFRUER 1/10 (4.6 g/L PDA
¥ )o LAH AT AT ER R YA PDA SEARCH
XFHA, 28 C IR 3 d e i Ak 4 9 I B 1A
wEA, JPPEMESR, kR 1.2.1-(2), B4
WP 3 IR,

(5) PR EBEROA S R LR TFIE . B
SCRTIAL B R 1.2.1-(2), ZE455 LT AL 2R 20 uL
FEVUR A B, DL ARSI, BT, AR
fif 4% FLIT, PREF 9S%AHXIIR R, 25 C R I 5 d,
BERE 1 d BT RS DR A, TR

EFR L AL E T (CAT), "W
(POD ). MW E AL (SOD) %k, CAT
PR I AL EEM E , POD 16 R A oA
BN E , SOD i 2R 4L Dy mk vk P 2
1.3 HEAIE

fdi 1 Excel 1 SPSS19.0 A 2% 2t 4 5 3 e A 7
AEERN AT, SR ANOVA HEAT X 24 5 3
PRI HT o

2 HRESH

21 HRMZ&ERSBMEE

2.1.1 koo B BARGE IR RESE
HeE B R R AR B AR, LIES AN 0.005%
IR R LG 1 SR B R T B B R ik
MR B 7% 1 A OB S RE AT S5, BRIBCAS TR
WM B s AT aliAL, SLor i as 223 Bk
W o 2 WU $5 7 12 0 108 4R 45 % A AT Bk A B
( Botryodiplodia theobromae Pat. ) FI{UZE 5 %5 &
( Phomposis mangiferae Ahmad ) Y245 1l & %R 1)
TWERARIE o tk, Hob A2, B8S. D16 RUINHL
REF, D16 XF 2 F st B i 0 I SCR fe iz,
RN 55.04%, B8S MMERBCRIKZ, XF Al A]
IR A B RIAUA 25 R TR A R R 5 )R 48.45%
51.85%, A2 Xt 2 Fl0i U B 40w R o 5l
45.74%. 47.68% (% 1),

x1 HRERNATAR _AEMUZSEREHMEIER

Tab. 1 Inhibition rate of antagonistic strains against
B. theobromae Pat. and P. mangiferae Ahmad

% Antifungal rate/%
ik 73

Strain Al A ER AR A5 5 AR
B. theobromae Pat. P. mangiferae Ahmad
A2 45.74+3.70° 47.68+1.85°
A28 38.76+2.54° 45.37+0.93%
B85 48.45+0.39° 51.85+0.93°
DI 47.29+1.40° 43.03+1.16°
D7 39.54+1.78° 44.57+1.03%
D16 55.04+0.39" 55.04+1.40°
D18 36.82+0.39° 37.60+0.77¢
D21 35.66+0.39° 35.27+1.69¢
D23 39.92+1.03° 44.57+1.40

e FIIARR/NE FRERR 25 B2 (P<0.05),
Note: Different lowercase letters in the same column indicate
significant difference (P<0.05).
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212 HFEBHBAEHARGRERTE
BEARG AR 58 9 RISPUESAL IR S IRIWERE
PR, Hh ORI R 3 BRASHLE A A2.B85. D16,
ELXF 2 Fofi D T A9 400 B R I AE 46.00% L) |, Ui
X3 RIS PR B AL R M. D23 7R S A,
X2 Bl IR B OB AR, BRI R TEAR AR
AR RN E, B EE (£ 2), i
P A2, B85, DI6 fibimtkiir a2k 5% .
213 3 MERALBOREE hE 3 M, 3
PRASPUBARR 10 [ JE e 1 2 s J5 i T W] sk
AR RN ZE T A R RCR AL, R X
AR . U Z B, AR . KW EA I
RCR, MRS,

R2 FS5RENEXMTAR-_AFERFNZEREERINGE R
Tab. 2 Inhibition rate of fifth-generation antagonistic
strains against B. theobromae Pat. and P. mangiferae Ahmad

% Antifungal rate/%

A TR A ey

B. theobromae Pat. P. mangiferae Ahmad
A2 47.88+0.39° 54.78+0.39*
A28 42.8240.67° 52.44+0.68"
B85 46.71+0.39° 52.83+1.03°
D1 43.21+0.39¢ 43.86+1.17°
D7 39.3240.67¢ 43.47+1.70°
D16 52.94+0.78 54.78+0.67°
D18 36.60+1.03° 36.45+0.39¢
D21 36.60+0.39° 41.91+3.04°
D23 0+0" 0+0¢

o FIIAR/NE FRERR 25 B2 (P<0.05),
Note: Different lowercase letters in the same column indicate
significant difference (P<0.05).

R3 IHEAEMNNEIE

Tab. 3  Antifungal spectrum of three antagonistic strains

JE % Antifungal rate/%

—r——— 12 R We AL B WE T B A 410 PR
B. theobromae Pat.  P. mangiferae Ahmad C. gloeosporioides P. mangiferae A. alternate B. cinerea
A2 45.74+3.70 47.68+1.85 51.37+1.04 55.43+0.78 51.77+1.80 22.224+4.42
B85 48.45+0.39 51.85+0.93 49.33+1.85 57.36+2.16 46.28+1.41 18.25+6.50
D16 55.04+0.39 55.04+1.40 53.33+0.79 55.04+1.03 53.33+£0.79 27.78+5.56
2.1.4 ERFIRE O EMES 3 K, CK REL MAFE—E N XRWATHIRK A2, B85, D16

FEUs BB R BE, T 4 BT R A e e Ak B ) A
TN ; 2 5 K, CK BBt L R =
AT RGO, TSP K fef e Ak
BAGFR AL B I S R B (1) RS,
TE AL A I J Y B 55 e TR R ff oz A 8L ) R S BE
B R BT CK. HBMES 3 X,
A2, B85, D16 Fhu i Ab 3 i 5 S BE B A% 43531
4 8.58.,8.50, 7.83 mm, S5 BKA&EREAEFE(6.33 mm )
TR EER, MEFEM/RT CK (20.58 mm); A2
AR TR RS2 R RN 38.89% , W 3 TR TR A i b
FH(11.11% ), T B85, D16 4b B Ay 552 & ik %43
IR 27.78% . 33.33%, 5K AN PR TG B 2=
5, HIPIREAIZ RZERARE . HMESE S
XK, FEPUE RS AL ARG R AR T L E A 5,
1M B8S D16 AbFH ) HE 52 &9 %( 72.22%.72.22% )
TR B AL T (38.89% ), H5 A2 AbFH
RALLRR (61.11% ) L EES (K 2), 455
FEW, AT B AL HS Y R A 1 A R
(kA RO BEY g, H5 250 mg/L K 6 fiig b 5%
T, (5P TE B A S5CR 5 R M L Rk

Xt A — A2 BRI RCR

22 HEMEMSRERE

221 WABIEFAMIE A2, BS5. DI6 $EHE
e 15 AT, BARREEE . ks
FE FRAEERF AR A2 TEEIK 1 B E R
ARG, BNELIREGQ, FELAGAA
% (FE3), fiirek, HEE (K 4); B8S fEH

CJCK A2 9B85 EDI16 3 btk

a

E3

(o)
(=]
T

a

’_}bbbb
0

3 5
Afa] Time/d
AN NG FREFR /R 22 55 B % ( P<0.05)
Different lowercase letters indicate significant difference among
treatments (P<0.05).

E1 ARELEHRIFRER

Fig. 1 Lesion diameter of fruits under different treatments
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[OCK F1A2 8 B85 EDI16 B bk
120

100 - _%_
ab

S

Disease incidence/%

o,

5
Fs[E] Time/d
ATF/ING B3R A B ) 22 5 B 2 (P<0.05) o
Different lowercase letters indicate significant difference among
treatments (P<0.05).

K1 SRFEE RAEFLZEAM, RNHZER,
AR (K 3), T 225, MIgiEE (K
4); D16 fEmIG 1 SHFRE D RAERZ AR
IR, SN LR EA, AL AGAaR (F3),
HFEIE (E 4), 3 MRASEPUBEEAR e . 840
B EEE | e R IR ELRERAE WL 4. 3 BRES
PURAE 4 FhRE AL E RSB SHZER K,

222 AEAMHKIE K A2, B8S MHBIRIK
b 214k Rk g R 34 S B, X 2R e [ H R
Ak, FERE D16 BHBSBAL . A 5 E 1 R Ak B v 34
SR, HEF4E Rk b 2 B, AR A

B2 AELEHRILZFE

Fig. 2 Disease incidence of fruits under different treatments

R IR 5

B3 BR1ISERELIKENANBERES

Fig. 3 Culture morphology of 3 antagonistic strains on Gao’s medium No. 1

A2 B85 D16

50 pm 50 pm

50 pm

4 BRERT SHKEREMNEZETS (400x)
Fig. 4 Hypha morphology of three antagonistic strains under microscope (400x)

R4 IHENENBFEHE

Tab. 4 Culture characteristics of three antagonistic strains

g i H K15 AL ] 2 W T B TE B B

Strain Item Gao’s No. 1 Czapek Glucose yeast extract Ammonium starch

A2 AR M S Ry kA HaEEK A
FENH 2 R S Ry il LA
LIRSS FLEf ¥ & ERERA

B85 SEWZ M SRS [ERCEENG Y/ SRR §/ 4!
FEN T 22 B SRy H{ RHEA
A AR A G G BN R A

D16 AR 2 SRR/ BAE kA HE S E
FENF 2 kA AR e R
LR3-S BN SR x Jk FLHE
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Tab. 5 Physiological and biochemical characteristics of
three antagonistic strains

$FME Characteristic A2 B85 D16
BT AL + + +
A E [ + + +
4 RAk - - +
£ Y Z K + + -
TE K K fift - - +
H,S 7k - - -
D-7 % il + + +
D-J 4% + + +
D- A . - _
L-F2=h% - + _
D-H#H# + + +
HERE + + +
L-BaT i AA bl - - +
iR + + -
L-JJL + + +

T RN —FRBIE.
Note: + means positive; — means negative.

2.23 16S tDNA /713 & B 3 & X 4 #

Wt X 3 BRIEBUR AR IEST PCR 73, A5 H: 16S

DNA 4 K75, A2 3£ 1420 bp, B85 3 1403 bp,

D16 3£ 1431 bp. ¥ 3 BRESHUE Y 16S rDNA J751) |

&% GenBank $i/%, 545415120 PV798802 .,

PV798803. PV798804, 7E NCBI 1 Blast £/ =
AT, MR EEEET, RS A
B A A2 B85 Y Streptomyces malaysiensis
WM R (43500 99.65% . 99.86% ), HERAE
[Fl—4%3% (Kl 5); D16 5 Streptomyces lydicus
[ M R ( 99.85% ), HLARAE Al —4~ 433 (1 6 ),
SR | O S (1N L 1| ) A o A o (| O 11 2
WE A2, B85 MK VUEER A ( Streptomyces
malaysiensis ), D16 KFHEEFE ( Streptomyces
Iydicus ).

23 HNENENENNTHR

231 RAFABHLFRAGHRR HE 7
L, Y4 CK P A Ek AR RS AR, 7R
Kl IR WO PDA TR BY-FAR L n] ] BR
A A2 BB R A o bR A2 B R I BT IR
XAl AT ER R A0 R R A 96.25%, BEE
Ttk B85 (183.54%) 1 D16 (76.46% ). Ui
3 RAEL I A A& B E i W BE A A5 A ) ml ) ek
TR,

232 BEEAMAPMSHGAZRE X CKH
AR IR A R RSP AR , F5T AL BEAY ) )
ROAEAERZIAFRENIS (F 8), ik
D16 AL PR n] Al Bk SR T EAR O 75.67 mm,
BEMT CK. A2 1 B85 4bH, i A2, B85S AbH

100 I: Streptonyces solisilvae KY366443

£ Streptomryces solisilvae NR 158046
71 Streptomyces samsumensis NZ JABUXT010000149
Streptonryces samsunensis NZ JABUXT010000148
W'z Streptomyces yatensis NR 114602
100

Streptomyces yatensis AF336800

A2
74 |: Streptomyces malaysiensis CP029823

79 B85
Staphylococcus aureus KV841487
A3 3 LB R R G R BB 1000 K SIE BUZ T SN E 4 .
The number on the branch indicates the percentage of the node that was calculated 1000 times when the phylogenetic tree was constructed.
B 5 ET 16SrDNA F5ItaEHI A2 1 B85S I RGR B R
Fig. 5 Phylogenetic tree of A2 and B85 constructed based on 16S rDNA sequence

93 Streptomyces kronopolitis NZ BMND01000093
479,—: Streptomyces kronopolitis NZ BMND01000092
78 Streptomyces lydicus CP007699
D16
— Streptomyces ipomoeae MF077113
| Streptomyces ipomoeae MF077112
Bacillus subtilis MF767441
533 ERRIF IR RS L E W 1000 WITE I BGE T S0E
The number on the branch indicates the percentage of the node that was calculated 1000 times when the phylogenetic tree was constructed.
Bl 6 T 16SrDNA FFIHEH DI6HRZLER
Fig. 6 Phylogenetic tree of D16 constructed based on 16S rDNA sequence
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A: CK; B: A2; C: B85; D: D16.
B 7 3HEMELZE BRI AIAIEk Z B E N H R

Fig. 7 Inhibitory effect of the fermentation supernatant of three antagonistic strains against B. theobromae Pat.

A: CK; B: A2; C: B85; D: D16.
B8 3HHEMAELZUEEVLEYX A Ak _BENMERER

Fig. 8 Antifungal effect of volatile organic compounds of three antagonistic strains against B. theobromae Pat.

(Rl ER IR VK B8 S CK B E R 45
LW, FE D16 = & A Ik & W5t al
AT ER LR AR KA — s AR

233  REERA T TR I T 9 A 0h I m) AE
A B I WELS] CK AL B ] A] Bk A I
KW ERTEMEIE, B BN, iE
BHERE (B 9A . B 9B ); AR AL R A B & 43
AT (K 9C), K 10 AI%1, CK (RIafEk—
MR AT & RN 99.33%, 5 CK #tL, 3
PRAE BT T A9 A T T 240 1 S 5 400 ) ] R R — A B 43
AT L, HAER A2 R TR HSOR

7y

e, RS ) o A 01 R R AN 7.67%

234 ThEEF ETA AMAREREE (IF
WU . IERWER 12, IEWWKER 1/4 FIEH
WBEY 1/10 ) PDA ~F-Hi b WUE 35 F= 455t 3 A ]
ATER ZAREE, DA H5 P00 590 B IR 2 (]9 8 97
T, SRR, B PDA R IR IR IR Y vk
FEREAS, A 50 DA R 25 2R B0 L s JE B T Rl
BRI m A KM EIE R (£ 6). 24 3 tkEE
PR AIAT AT ER AR 4> A AE PDA VAR L DLIE R
FEIRUER) 1/10 (4.6 g/L PDA ¥ ) 47X E 1 55
W, BRIVE S e . S5, 3 RRESPUE A

25 pm 25 pm

A. B: CK i RHMERMT; C: REFRAEFARYT KB EHRT .
A, B: Germinated conidia in the control group; C: Ungerminated conidia treated with fermentation broth.
B9 mTRANE

Fig. 9 Observation of spore germination
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O AE B F R

546 &

120
100 | =,
80
60 +
40
20 + c be b
0 & [ []
CK A2 B85 D16
Qb Treatment
AFNG PR B 22 5 B3 (P<0.05)

Different lowercase letters indicate significant difference among
treatments (P<0.05).
B 10 #REABRMATAK_AEREFHLNZMm
Fig. 10 Effect of fermentation broth of antagonistic strains
on the germination of B. theobromae Pat. spores

IR Y&
Spore germination rate/%

Al A ER TR 2 W AP AR S IR e S
235 HRBAERFFEESRE ENEY
b, &AbFEESIH SOD G R s F

P A 5 RIRNBIKAE; 55 2 KA, WKk D16
AL PR A SRS SOD W PERYE AN, J& CK Y
1.20 1% 55 4 KA, FEHE A2 B85 AbBEAYIRSL SOD
EYERE ST CK, W& CK /Y 1.23 £5/ 1.12
£ CHE11A )o £ AL FRERSE POD I 14 8 I8 1 1]
AR B TS RER Y, CK ) POD JEME7ESS 1~3
Kz BT, 5 3 KRB, 7E58 4~5 X, W
Bk A2, B85, D16 4bHAY POD 5 E B 2/ T CK
(E 11B), 7ENEHT 3 d, CK S5tk D16 4bFfY
AL CAT WM B, 55 3 REPEMRK, @
Pk D16 AbBEAY CAT 1GMEE CK 1Y 1.44 £, 57
W MR A2 AFER CAT G2 E W ETH1
R TE 4~5 d I B = T CK, 40 40& CK 1Y 1.50
fEF1.78 £ 5 FEWHCHTIV, APk B8S AbFEAY CAT
TEPERW BTE, 5 4 RikFlEl, BEAES TR
S CAT (R PERIE N, J& CK 1 1.72 f% (& 11C ),

*6 FRAEFEETRAEN AR AR

Tab. 6 Inhibitory effect of antagonistic strain against B. theobromae Pat. under different nutrient concentrations
Hi % Inhibition rate/%
ks
Strain 46.0 g/L PDA ¥} 23.0 g/L PDA ¥} 11.5 g/L PDA #3 4.6 g/L PDA #;
46.0 g/L PDA powder 23.0 g/L PDA powder 11.5 g/L PDA powder 4.6 g/L PDA powder
A2 38.92+1.55° 48.63+1.71° 50.32+1.47° 52.38+1.49"
B85S 43.23+1.29° 50.20+0.39" 50.74+1.13° 54.45+1.65%
D16 45.38+0.43° 56.86+1.39" 57.54+0.85" 58.17+0.42°
o WA FE/NEFRRR 25 B3 (P<0.05),
Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
20400 - A——CK —o—A2—a—B85—>—DI6 7, 700 B o CK—o-A2—a B85x-DI6 230 Co CK—0-A2—s B85 DI6
£ ' 1’0 20
3 ﬁgg/ 400 !‘@B ]
5 S 300 cs 10
z <&
2 100 Rg 200 | S 107
I S 100 & : 5
0 | | | | J o 0
8 % 1 2 3 4 5 = S 0
At JE] Time/d A 8] Time/d B} A] Time/d
B 11 HAEXREL SOD. POD. CAT & MRS
Fig. 11 Effect of antagonistic strains on activities of SOD, POD, CAT
LS RS 2 SiZ =7y S, 29] ¢~ > S
3 itig DA SAE B B IR BRI s kLA e B 2k

BEE L YIBA R, A KREMEYRA
PR = Y. B EA RE ST E
Y, g mmm k%L WREE . MERE
JHRETZ N AR R 2 —, SOk Az B
HIEW, ST IHA YR IEAE R B i ok i
%, VPSS 4 R B AR 2 1 MRS
B L-30, R0 LUA BRI B KSR, Hol

I gz-8 BEA WP e T, LY T P & TR
RPHLER IR BE R 1000 mg/L B, X 5 S B SR (1)
By 25055 [ e B 1) A TR AE Y

H 1 OC T A5 PR R By i6 1 2R 35 16 e i i 5%
580 o A BIF 9 R F P AR R 2 i 43 5 1 223
PRI TR, 2 WA B IR0 LTk 2] 9 BRIGPE
B AR R S E Botryodiplodia theobromae
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Pat. .Phomposis mangiferae Ahmad )45 fl il /EH ,
Hr A2, B85, D16 WMHISCRfE, BABGR
st ke M LA 0, Rt R RAFAY 2R
Bt )y, AEEMIIRNE. SVL%E, A2,
B85 ML K VG 557 ( Streptomyces malaysien-
sis ), D16 NHIHEEEE ( Streptomyces lydicus ).

B B HITR A, k3 4500 0 B 45 B 1
SR SR A R A AR T B ZE AT TR X-98-2, H
S TR AT Y S A 2 SR B R A, e S
MIARR . T 222D RS IE S bk SCK-Y9 174
T, O SR R e T A R R T 3k 80% LA I
A5 53 0038 1ok 5 R R (A g T 3 Bk T
BN ROR BT I E , WA RS RikdkaE
A= B B R ROR A — 3 FE BRI, Ik
52 A2. B85, D16 A 5 I A A KA — 2 1Y
MHRAVER, H Dle MM sc R emfd; fEis Al
Kb, UEST A2, B85, D16 15 Fi 14 8 3 s 1)
R KR BEY A — AN HIBOR , (A0 %=
5, H 5 250 mg/L WK A i 400 s XD R O SR AH
M TR e A R B MA-3 78BS AR
HOR B A — E IARISCR , RS IR,
AN B SE iY TEAR X 7 8 R LT IO AR
X — G U S P RS U AT RE 2 3 2 Fh A
RIS, WG . EIRO

VU YW AT A Y B A B ML B 2
H i OC T H B LS R I . 2 By B R S ik
F I BIR EEAMRAT 2 R LR A B A
C A BFFEIESE , e Al DA a7 A A ™ )
AW A A, i AR AR BUW TR, Ah
T LA WA A K 2 A T B B4R A 1 R
REB Az W7 T LA A 4 B R A e, it S
Jir TR 4 25 2 3B SR DA S A A 2 (R4 i) B0 1 AR
Ko WAL, PR AT LIS SR G R AR PR
PE o 2 R AR R S 237 AR OO, AT
AR TR A, T v A 0 MR A S R A
JH 3 A B RS o YIS PR AR S I, AP
A RE I8 A 2 5 A DG T ST T %) 1 PRV o oot 0
PEA, TR E SR SO0 IR e, T AR A
RS, WIS TR, BRI p-1,3-
T RH AN LT BT Y 7 A A R T M T B
A AR 77 Y BEREERR Debaryomyces
nepalensis 7] 38 7= A UL F R AL S )
SR SR A A AR Y s A T A AT R T T LA
i 22 ol i B 1 L %

BEEWAE N — P EE YR, AR RKE
HAMEEERSA R . Bt ARy,
Flh R A A R A R (lydimycein ), il
# Z( streptolydigin ) 3R % B % ( malioxamycin )
S L P A RO e Ah BRI S A e
A LT FEERY . IpE R, RN
A 3t e 2 TR R R R AR B T B-1,3-7 SR b
fitg, ) 5T AT AR S b i TR 00 L RE v Y 2R
B, (A0 RES T R R, A B E S
HIMIFET. . AR SEE T RGP w ™
Vi) G R R, A T SR Yy 15
FEZALA Y, Hob 12-F0 35+ = b i 2 $2 B
{0 S N

ARG I AN TR ROR 77 A 4 K
PEAHACS DRI SCR 6 1 & S AR
M. BFsEG AR R A b 5 A RS
AERTPLEE, S5RE], WA REIN 3 RSB T
R LW AT DA S AT T ER A AR
Ul I 77 A i B s A = ) B s R TP
D16 AW L EAMALE WAE— e FEE Exfa)
AR AR A AE KA IRIE N, MiE R A2, B85S
PR R A LS T REAE R 3 BRAS DT
TR 114 4 TRV 12 R 8% 410 ) ] RT3k — 6 02 A1 1
K, Ho A2 WS dsr s RS IR (R
FEPUBCS A IR s, YB3 RRES B R AN
AR A Z WA SR e . b, 3 R
L RE %I o 4 = S5 SOD. POD. CAT i,
i RS

IR . FEPUI . A 3 E AR B A AL
BT, AWFFALVIARTE T 1550 30 R AL
P BRI, FEPUBEL T S A e A4 TR AR
JEARIBBNHAHROR , FEREMs T, ALk
LB R AR B TR, I T AR S0 AR AL
TTRAMSE, AW HASHULEE, $2 S TShumm
B A SR

4 ZEig

AT DI P R 2 S G 2 i b v S el -
H O O R AR AR e R R, TR, Xt
BT ATER AR R . RS . AR
WL R B BEARTE . o KA A A
RO 3 MRIEUE MR A2, B85, D16, HXH)E
G T M RIRCR S 250 mg/L DR g b B iy 2k SR
MY, EH A2, B85 & k7Y BEE A
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