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Abstract: [Objective] The research primarily studied the antifungal activity of the fermentation prod-
uct of actinomycete strain 19G-317. [Method) The antifungal activity of the fermentation product of actino-
mycete strain 19G-317 was researched by mycelium growth rate, spore germination test, tissue culture
method and potted plant method. [Result] The results of mycelium growth rate test showed that the fer-
mentation product had different inhibition effects on 22 tested plant pathogenic fungi. The inhibition rate of
the fermentation broth was over 60% to 11 tested plant pathogenic fungisand that of the extract product of
mycelium was over 90% to 8 tested plant pathogenic fungi. The EC;, values of the fermentation broth and
the extract product of mycelium against Sclerotinia sclerotiorum were 84. 30 mg/L and 18. 80 mg/L respec-
tively. The results of spore germination test showed that the inhabition rates of the fermentation broth and
extract product of mycelium were 94. 26 % and 96. 20% to Botrytis cinerea under the concentration of 0.5
mg/mL respectively. Tissue culture method tests showed that the inhabition rates of the fermentation
broth and the extract product of mycelium were 72, 17% and 76. 95% to Botrytis cinerea under the concen-
tration of 10 mg/mL respectively. The results of potted test indicated that the fermentation products had

both protective and therapeutic efficacy on P. capsici. [Conclusion] These studies indicate that a potential
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exists for utilizing 19G-317 to control plant diseases.
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1.1.2 BXHthm R A @A ZAEY X HE YW
JEU B AT 22 B, 23 5l R /N AR T (Bipolaris so-
rokiniana) AGW 597 % B (Dothiorella gregaria) .
e K 25 9% W (Botrytis cinerea ) . /K K8 #4595 TH
(Pyricularia oryzae) /N2 4% # (Gaeumanno-
myces graminis ). 3¢ F 8 80K B ( Physalospora
piricola) . FEAK/NFERG A (Bipolaria maydis) 75 J\
A2 1 (Fusarium solani) M & AR B # (Alter-
naria alternate) . [ 3 2355 & (Alternaria olera-
cea) T& i F W W (Alternaria solani) | 3 F i JH.
5 W (Glomerela cinyulate) K467 A5 B (Rhizoc-
tonia solani) NEAERE ZE WG W (Fusarium oxysporum
f. sp. vasin fectum) . B JK 5% JH 3% B (Colletotrichum

lagenrium) K16 2K W (Verticillium dahliae) |
/N TR B R (Fusarium graminearum) /N7 804k
Wi (Rhizoctonia cerealis) V8 )JAAEZE N B ( Fusari-
um oxysporum {. sp. niveum) I 32 B % 3% B (Scle-
rotinia sclerotiorum) . 7K F8 SC#k 5 B (Pellicularia
sasakit) R B2 0% B (Phytophthora capsici) , 1)
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HER TR 100 mL /DK WK RS 57 By 250 mL
HEIE M. 180 r/min 28 CHRG KR 7 d. AR5 F
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Y7 A FH R0 2« e e T PP B T T R, 24 h
el 19G-317 AR K = I W . 15 d R i AT e 1S
PAA R 2R I T8 BORI B IR RO

s S OB G RO R 05O
AR = s o e < B VA R L

X100

937 %
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A SR T 50 96 5 X AR IAE 5 T TG ) 3 o A
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2.1.2 @y mE 1AW, 19G-317 B FEH
2 4 W) X (s Dt T T 22 A A 1A e 1 4 o 4R
Mo £E 1 mg/mL JFie R o O/ 22 2 i iR
B TNIRAFIA B 7K R ORI 28 05 11 45 8 b
P BT A B o A 0 AR T R R R T
90 Y0 5 X i A W 2 0 TR T A L TR L A% A 15T 0
PR A 1L Aol A3 35 D AT 01 40 o % 2 K T 8000 5 X R
HBUPE B BT B0 4 ] < 58. 7504

F1 19G3T HMEBFYNENRFREEALZERKNIHER
Table 1 Inhibition of the fermentation product of strain 19G-317 to pathogens
il %/ % Inhibition rate ikl %/ % Inhibition rate
DA e
Experiment pathogen R [T Experiment pathogen KW T 22 {2 B
Fermentation ~ Mycelium extract Fermentation ~ Mycelium extract
INE AR G. graminis 66.0240.98 96.4440. 61 INFZ R E WG E B. sorokiniana 75.18=+1.47 87.71+£2.74
N AIEIR i C. lagenrium 50.00=+1. 60 95.70+0. 35 SERBIEIH C. cinyulate 54.05+1.18 85.82+2.68
IKFE B T P. sasakii 23.5441.76 95.0041.00 || FHiKEFRE B. cinerea 71.2541.26 85.6342.75
MK ZE W F. solani 62.36E1.37 93.75+0.76 FK/NBESR B B. maydis 65.71+£1.92 85.58=£2.11
FRAE ST AR R R. solani 53.04+1.77 92.81+1.02 INFE B F. graminearum 48.364+1.01 85.00+2. 31
IKFEREIERG B P. oryzae 69.040. 60 91.8843.08 || MEHKEME A. alternata 61.8941.92 84.0642.69
HRAEAG ZEIR B F. vasinfectum 50.63+£1.09 91.88+1.95 SERB LR P. piricola 66.02+1.02 83.44-+1.66
INFE LR E R R. cerealis 41.54=41.54 91.25=+1. 26 WERH I S. sclerotiorum 31.25+1. 26 81.86=£0.67
WAL EIR W V. dahliae 49, 0841. 45 89.6940. 82 ISR S BER I A. brassieae 60.99+1.95 78.1340.73
T R A, solani 60.33+1.57 89.38+1.01 HBPE R IR P. capsici — 58.75+1.04
Wil B4 75 1 D. gregaria 72.9441.12 87.8243.26 | PQ/NAiZME F. niveum 38.1441.65 28.1442.32
T KRB BT R B 0 1 mg/mLs* — 73R8 JE W] W30 AR T 5 R B o 3 i & 09 T2 {H s R,
Note: The concentration of fermentation production is 1 mg/mL;“—" means no inhibition; The data are the average of three replicates; The

same with below.
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2.2 VIG3T HHREBFYMMRFTEALEK
M EAN
BTN E S5 R (3R 2) K W] L 19G-317 B bR A 198 ™
Wy %ok 301 2R TR A TR ) A0 78 A P 0 L HG U 7 8 K

B TR R K R SR s TR, R RN B R 3 R e T 1Y
ECs (HKIK Jy 84. 30,164, 80 F11 242. 20 mg/L, H 2%
$E W) P H ) ECs, fH AR Xy 18. 80, 88. 00 FI
173.70 mg/L,
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Table 2 Toxicity of the fermentation products of 19G-317 against the growth of plant pathogenic fungi

R S A 95 94 % 5 [/
f Lﬂ#uu f LIU:P?J?[I] 25 [ L B oAﬁ{nj%%
Experiment Experiment Regrossion equation r ECso/(mg -« L71) (mg-+ L1
sample pathogen gress 1ué 95%CL
5 R KFEGLAERE R P. sasakii y=1.399 9X+5.862 1 0.999 4 242. 20 228.10~257. 20
Fermentation F M IKEZWETE B. cinerea y=1.566 9X+6.226 8 0.988 6 164. 80 133.60~203. 40
WA S. sclerotiorum y=1.130 1X+6.214 0 0.991 4 84. 30 73.10~97. 20
T 22 4 B IKFELAG IR P. sasakii y=2.583 5X+6.908 1 0.999 8 173.70 177.60~187.70
Mycelial T i KB B. cinerea y=1.843 5X+6. 946 0 0.974 1 88. 00 51.20~151. 10
extraction
WMEE IR # S. sclerotiorum y=0.896 3X+6.548 0 0.996 0 18. 80 11.70~30. 00

2.3 9G37T HHREBFYIMRFERAEFH
& H) M HAE A
o1 3 Al WL, 19G-317 B bk & e 7 1 6 14
JU TR 65 i A A — S B A T X 3 K R
T8 0 A TR L A 5 mg/mL i ik
T 19G-317 Tk & I ™ W) 0 32 T L 1 7 4 1 4

il % B AE 90% DL b, Horh kW R
97.30% » B 22 32 HUH 0 410 il 8 98. 99 %0 Hixt &
K /INERE S T 961 W R 1 A o 4 P A S L K T YRR A
2238 U)X 2 B A T W7 K 08 B SR 4 R 65. 46 %%
F162.00%,

F3 VIG3T ERABFYNNENFRERRFHLNMEER

Table 3 Inhibition of the fermentation products of 19G-317 against the germination of the spores
" . 3 RE 5 B & # /% Germination rate 4 %/ % Inhibition rate
R 5 (VIR B
K . xperiment
Pathogenic fungi . 5.00 mg/mL 0.50 mg/mlL 0.05 mg/mL CK 5.00 mg/mL 0.50 mg/mL 0.05 mg/mL
@ eme tu sample

KT . 2.67 5.67 55.67 97. 30 94. 26 43.63
Fermentation 98. 75

T i I 255 T B2 AR R

N = Q2 75 5

B. cineren Myoolinm extract 1.00 3.75 7.33 98.99 96. 20 92.57
Zi@(& . 33.33 53.33 66.67 65. 46 44,73 30.92
Fermentation 96. 50

F KN B T 23R '

B. maydis Mycelium extract 36. 67 53.33 73.33 62.00 44.73 24.00
R 16. 67 71. 00 84. 67 82. 33 24.73 10. 25
Fermentation 94.33

7KK 5 R A 5 T 228 Y ’

24 e - ;
P. oryzac Mycelium extract 1467 20,33 24,67 81.45 78.45 73.85

2.4 19G-317 EMRE B X &R BRHRHIAR
R P BRI RE 19G-317 B Bk A 19 0T 1

22 WO AE 10 1 mg/mL B BT, 0 3% i K
BB EER LR 4,

R4 VG EREABTYMNENRRERNAY

Table 4 Efficacy of the fermentation products against the B. cinerea

HEIRXAE S BRI/ MEEEAR/mm 258/ % PR FiiuefE/  RIELAE/mm 2R/ %
Experiment (mg » mL) Diameter Control Experiment (mg * mL) Diameter Control
sample Concentration incidence efficacy sample Concentration incidence efficacy
=0/ -
R 10. 00 6.5070. 32 72.17 b 50 %6 H 5w R 0.10 9.20-£0. 34 60. 48 d
Fermentation 1. 00 7.304+0. 20 68.81 ¢ 50 % Procymidone
. 10. 00 5.4040. 25 76.95 CK 23.4040. 37
T (A3 X ’ ¢
Mycelial extraction 1. 00 6.20+0. 20 73.50 b

T R B 3 YR ST B s 2 A IR B IS bR S TR NG R SRR AE 50K LA B 2 S R R

Note: The data are the average of three replicates; The “Control efficacy” column followed by different letters indicate significantly differ-

ence at the level of 5% by Duncan’s multiple range tests; The same as followed.
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2 4n W, % 10 mg/mL FEEET,19G-
317 TR W K T VLRI VAT 2 i JEUH) T 7 K 5 s 1 245 54
SRR 720 17%,76.95% 5 7 1 mg/mL i vk
T 19G-317 BRI Bk & T R0RIT AR 12 B X6 7 i K B
W 25 3 4y W) M 68.81%, 73. 50% . ¥ W FH T
50 %0 7 5 R 0] {@ M #3370 (0. 10 mg/mL) .

2.5 19G317T IR BT X HRME BRI A
hiR=R €S
M1 5 AT LI R 19G-317 T bk A % ™
W %k BROAUPE B AT — 7 B B A A5CR L LU T 22 42 B
W B B 16 ROCR W 15 T A TRV

£S5 19G317 EHRR BRI X SRR BREIA T AR P ER

Table 5

Effects of the fermentation products of 19G-317 against P. capsici

147 VE H Protective effect

BITYER Therapeutic effect

PR i Bt/ (mg « mL~!) \, SR \, o
Experiment sample Co);cemration Wi 1 46 K Bt R/ 6 GEALRLE:S Bt RO/ 6
Disease index Control efficacy Disease index Control efficacy
R Fermentation 10. 00 43.75+2.08 31.75 ¢ 48.96+1.04 36. 06 bc
1. 00 51.0441.04 20.32d 58.3442.09 23.84 ¢
o H.
mﬁ%mﬁl% . 10. 00 34.38+1.05 46.35 b 41.67+4.17 45.67 ab
Mycelial extraction
1. 00 39.5942.09 38.25 ¢ 55.2043.13 27.78 ¢
50 % H 7 R Metalaxyl 0. 50 28.13£1.05 56.03 a 34.37+1.04 55.12 a
CK 64.0641.56 76.5641.56

H % 5 Al AL BR 10 mg/mIL Jo7 52 Vi JBE 119 71 22 $12
W AU B TR T AR 5 24 70 % BE(50 06 B A
F AT D A 2 A A b BRI 2 A T 2 )
Xif HE (50 Y6 B4R 2 AT IR MEAR D .

3N

A 19G-317 TR bR A )™ 100 X A 00 s i T 1)
VRGO T P 5 L H A AR G B AT ST R
AOFFEEE R T LR Z R FE 1 mg/mL Jit
TR IETT S X /0N 22 4 Tl B KR SR T L R AE AR
ZEM T AF 8 M W IR B 22 A R A R0k
9020 LA b 5 S W AR T 24 B2 U AE 0. 5 mg/mL i
WEPETT 0 0l K R R AT B R A RO T
900 5 75 4 A X B v, & 1 WROR TR 22 37 B AE 10
mg/mL BTN R HUBURE R A LA Y

HAT. WA 2B T Ry 8 000 Ff AR ¥y ik
PP BT, FC A T 70 06 2 F R B A 13X 2
A W T A S 2 R ke A T BR B R A L R
Uit P I5E B0 TR A 0 R 22 B /D L IR A0 i B 58 4% A
R T B AR IR B A ) e e AT A AR Y
R e — BRI R IF R BERN

AHIFFER R B 19G-317 B AR oK T =TI
AR ORI DX P4 XA, T 3 ] o8 0 1) 7 96 4 e i
b b 5 G e D5 B L A VT | B R R v Y U Sk
IKIX s LA A I SR ) e T A AR R SRR AE L O R T
1oy JiL ey SR A I3 A AL e S R A SRR SR . AT
PR R R BE 7 A BT BT B R 5 T T )
oA HE AR 24 3T 77 iy R Rl R AR B i 1R

AR EAR T BA —ERIT LI .
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