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Inhibition activities of paeonol to plant pathogenic fungi in vitro
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Abstract ; In order to reveal the antibacterial mechanism of paeonol in the peony, the inhibition of myce-
lium growth was measured by the growth rate and the effects of spore germination and formation were
measured by coating plate in tests. The results showed that paeonol content to the relative inhibiting rate
of the linear growth of fungal colony diameter and mycelia biomass yield was positively correlated, when
Rhizoctonia cerealis and Fusarium solani were cultured for five days in paeonol content 0. 08, 0.4 mg/mL
medium culture, the inhibiting rates of dry weight of mycelium were 79.81% and 55.08% . Paeonol had
no effects on germinating rate for the spores, but germ tubes became swollen at the apical, basal and mid-
dle. Paeonol delay the time of formation for conidiophores and reduce the number of the spores. Gibberel-
la zeae and Fusarium solant were cultured for ten days in 0.20, 0. 24 mg/ml, PSA medium, the inhibiting
rates of the spores were 100% and 33.33%.
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1.1 ghkigsnE

PSA }iFR%E PD RiFREE A [UHSRFEH KDA 85
3L, KDA §i5#3E . KH,PO, 1.0 g . KNO, 1.0 g KCI
0.5g. MgS0,0.5g, JEH 0.2, HAHE0.2 g, WS
0.2 g BiflE 18 ~20 g . H,0 1000mL,
1.2 fulEk

T % IR B Gibberella zeae (Schw. ) Petch (AR TH
PE5E Gaeumannomyces graminis var. tritici Walker Jifi
Wk I Fusarium solani (Mart. ) Sacc. (AR ELE I
. Bipolaris sorokiniana ( Sacc. ) Shoem. |4t F}4% 71
% Cladosporium paeoniae Pass. . ARARIH T Colleto-
trichum graminicola (Ces. ) Wilson , K[ TAHLUZE 5 5
Phomopsis asparagi ( Sacc. ) Bubak R4 22 ¥ # Rhi-
zoctonia cerealis Vander Hoeven, UL I 55 B4 ¥ /1 7] 7
FHERAAE Y R OE T T 82 41 . IR RTE PSA K5 5%
B EYREIE AN
1.3 #HRZ7

98.5% Ft B M kA . rh K Z8 IR ZE R R SR RO
gt IV (NS 7K 1:1) BEA% 5 mg/mL B9 R
#wH.
1.4 KWHE
1.4.1 JF R By *F 8 3% A2 M3 K a4 2 4]

F A R SRR 43 B Ak T A5 TR
7E PSA PR _E 25 CHiFR 3 KJm , HATALARTE R 7 14
Gl AR 0. 6 em BYTEDF, B RN SE P B By
9 PSA P | ,25 C MR SR 5 KA SR EAR,
ARSI 3 U, TR RVE S KA ] R I
BT T 22000

FAXTIMEI R (%) = [ (X IR BAE - b PR
T BAR) /A IR TR AR ] x 100,

AR A5 A0S 410 1) 3 100 AR 3 (R T B 193 Yk B )
{8, #%de /N —3fe i SR 2 g A 2, IR H S il B 22 |
VRIS KA RO EC,, MH .
1.4.2 JEE @0 LT 69475

B B P B By RO A A R 3R h | ]
B B RE 4 0.0.,0.1.0.2.0.3.0. 4 mg/mL 5
FRW A PD B IR F b, BERT B By 20 0.0
0.02.0.04.0.06.0. 08 mg/mL fRE IR, B E 1
B w7 KB4 10 mm B 9k 0] B Y TR DF R RS

% 100 mL A [CHE R IS R3S 95 5 R EARE 10
mm A HHE AR 22 R W H DF % % 2 100 mL PD #%
FEW A ISP B2 By A5t B8 25 CIRG R F: 5 K,
UEH R 22, 1258 oK Pk 3 ~4 K, 80 C XL
TPt R EE, AR S 3 K, TP
[LIEEAESt7 ey Y TN o

(%) = [ (WHREZTE - AeHE2ZT
5 /X R 22T ] x 100,
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FHRAC R B TR AT AR e, BOK T 2 3% A
BT —HE Tl 5 b, R P A i —HE 2R
Wb A I R A —)2 KDA 853758 %
G B—Hegk g F i B8 il — YO A FR 5 7
FRFRHE N 2 U — o Ve Y R 1y 1) 40 A A 1 BT
WIS o W8 AR S TR 1 3
WL 7R 25 CH4MF TR, KRR IRE 6 h, i ik
JIR ARE SR 12 h, P AR R T TAIZE
B 24 h TR BIREE T B A 0 1 8 TR R
FOUZGFERKEBES AR RERKE —EER
RIRUE

HLF R (%) = [ (REFRHE W] A E - X R
i1 A ER) /% BRI & %] x 100,
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PR By XoF L TR 43 A A B8 B S g AE
PSA 35FRHE FHE3R 7 R0 E B FR AR5 FUw i 00 T
3 B PR R, A IR AR AE 0. 20,0. 24
mg/mL Y KDA 7 8 A b, BEIL 1 mL, & 25 C1H
MRIGFRAR R IR, 24 h J5 B8R E B F AR JIY1 8GE T
TER B, B L 7r WA T B T 4
TR OB B, BRI A A+ 3, DA
S — U EE B /N o3 A 36~ /N 43 A AR B
FRIERF [] 5 A 2R —UOUL 5 31 KA 43 A 96 S R AU 43 A
foF A B s B), AT 3 1L,

FF R Byt o3 A - 25 B 520 . 4 7E PSA 85
FeBE FIEFR 10 RIGKT TAAUZE &I TE 0. 00,
0.15.0.20.0.25.0.30.0. 35 mg/mL F{Jif7 7 PSA F
Mk, BENLEE—AE Y, B 25 C HER TR 20
K, Gt B B o A F- a0, J1 R 3 1L,
1.4.5 R B AR F e Z 0

FHTE PSA 5555 B9 5 R E &R ARE M
T Bl ] B Y5 EAR 0.6 em AOFTFLESFT L B
IrEERITE 0. 20.0. 24 mg/mL Y4 # P-4 L,
LA —ARDE, B25 CHERFEFMETFRS 10 15K,
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Table 1 Toxicity regression equation of paeonol to colony growth of plant pathogenic fungi

== 2 >
. B WMCIIEp . AR EE (mg/mL)
S5 L : _ HXE R
Toxic regression Median effective
Pathogenic fungus . Relativity
equation content
EHRIE Gibberella zeae Y =4.0195X -0.2376 0. 9556 0. 1994
TR JI B Fusarium solani Y =3.6771X +0. 3685 0. 9999 0. 1818
HIEAEE Cladosporium paeoniae Y =2.5575X +2.7361 0. 9849 0. 0781
ARE IR Bipolaris sorokiniana Y =3.4769X + 1. 2560 0. 9982 0.1193
RAIAH Colletotrichum graminicola Y =2.3182X +2.5297 0. 9624 0.1163
KITEIUZE 5 Phomopsis asparagi Y =1.7199X +3.2030 0. 9999 0.1109
R 24K ] Rhizoctonia cerealis Y =2.6823X +2. 8562 0. 9994 0. 0630
RINHEFE Gaeumannomyces graminis var. tritici Y =2.3289X +3.7245 0.9849 0.0353
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TE 75 AN[R1 e B P Bz Py B4 15 97 98P AR A B T e
DV -5 RAT 22 4% T ] 22 B0 52 B AN ] 7 52 ) 41 il
(F2), HPF Bz Py Ak e JE R ] 22 T S 400 ) 3 B2 O

A, A R AY =139. 74X - 1.594 Y =
1014.9X +1. 684, H KL R E 53 5h R* =0. 9859 \R®
=0.9867 , i 50% T 22 KB 53701 0. 3692
0.0476 mg/mL,
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Table 2 Effect of paeonol on mycellia biomass growth of plant pathogenic fungi

IR I F. solani

AR LA%WH R. cerealis

P B2 B ¥R BE ( mg/mL) W2THE(g) AR (% ) PR B R B (mg/mlL) W2 T H (g) M%)
Paeonol Mycellia dry Inhibiting Paeonol Mycellia dry Inhibiting
concentration weight rate concentration weight rate
0.0 0.4664 0.00 0.00 0. 6607 0.00
0.1 0. 4250 8.88 0.02 0.4988 24.50
0.2 0.3295 29.35 0.04 0.4015 39.23
0.3 0.2870 38.46 0.06 0.2124 67.85
0.4 0.2095 55.08 0.08 0.1334 79.81
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Table 3 Inhibition of paeonol to conidia germinating of pathogenic fungi
gz i AT & BRI R Inhibiting germination rate of conidia( % )
Paconol  FEEAM(6h)  ARHEIE(I2N) PR (24h)  RUEEHL(I2E)  RTIABENR (24h)
concentration Gibberella zeae Fusarium solani Cladosporium paeoniae  Bipolaris sorokiniana Phomopsis asparagi
0 2.59 0.00 16.13 15.22 8.26
100 28.12 3.92 14. 66 17.78 18.90
200 13.96 4.90 14.58 20.25 3.70
400 8.49 2.38 19.40 23.86 18.58
800 6.96 2.58 18.01 24.32 15.82
1600 9.22 1.27 18.52 24.77 10.50

2.4 FHE R R EE =SR2

WMELE R W], EBR A ELEAN T PHE WY
KDA AR BEFRHE |25 CHEFR 4 KEVE /N o3k
6L FAREAN R AL 3 H A A, 3 7 A /N B 3 A 4 5
KIS HEAF, 7E0.20 mg/mL P By 9 KDA P-4
Bigedk I, 25 CHE AR 4 RO AR TR BRI, A
12 KI5 77 A /NGy HE LT, 14 R 77 A R A 40 A
5,

B T TETE A & FHE B A KDA P 5%
1,25 CHEFE 2 REDIE B/ N 43 A A7 AR 4y
AR, I 7 A /N R G5 A A6 R R R 4 A AL F
£ 0. 24 mg/mL P RZ ) KDA A R |, 25 C
BigR 3 ~4 RTINSy A TR 77 A /N Gy A
1554 ~5 RIE UKL S A 6 -4 77 2R R AL G5 A=
¥

TE T EE PSA i3t L1597 20 KRR TAUZE
JSE FHEBYEE A 0.00 ~0. 20 mg/mL A
AT AR KT 100 4/10L,0. 25 mg/mL P-4
384 /1L, 0. 30 mg/ mL A A SF 2924 /10
0.35 mg/mL {9 F-HRIC /3 AE A7 4577 A, UGBz
X3 H AT A8 T A I
2.5 AEBTHREER-AENI

WF 5% 25 A B, PF Bz 19y B S R AT e DAL 1 1 7= 7
B, 760.20 mg/mL PSA B3 5L FIE3% 10 K, %t
&) R AR MR T I #8100 % FE
0.24 mg/mL PSA #5325 [3E5R 10 X, S /)
Gy TE B B 3R 33.33% , S AR
T, PF e %t o 25 2 o 5 TC Pk 28U R A0 43 2B 48 g
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Table 4 The conidia quantity of Gibberella zeae and Fusarium solani

L& ZINEE Gibberella zeae

IR I Fusarium solani

KEFRiE (d)

Incubation ME(A/em®)  AFE(A/em®) MK (% ) XHHE(A/em®)  AEFE(A4/em®) AR (% )
period CK Treating Inhibiting rate CK Treating Inhibiting rate

5 0 0 100. 00 2.6 x10° 1.6 x10° 38.46

10 0.3 x10* 0 100. 00 1.8 x10° 1.2 x10° 33.33

15 1.6 x10* 0.5x10* 96. 88 2.3 x10° 1.7 x10° 21.74
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IR AR RN, PE R S pEE Y
BRI 7 ELARZ MRS SRR 22 A W) 2 7= i X AR ol
FRELTEASR ; P h i M o B 81 7 A8 46 7 8 & oA
AR B AR, FEZFAE SRR R Tt i R e o
(] JR AR A 5 ) Bz 13 42 38 0 TR 2 2 6 5 B A it

Wy Al B e TR AR S X 2 84 Colletotrichum
circians'" .2 F A Cladosporium herdarum' BE#%
1l Alternaria alternata® CEKR/DBEER A Bipolaris
maydis'* 45 FLA AT REBE ROVE D, AR BFIE 45 SR 3%
AR At PEPE R T X T A A 8 A 4 s A L R DA A 1
AR KA MEIE N, AP 5 0.08
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0.4 mg/mL KR T EG SRR L% DR R s #ik 7 1
5 RN 22 T E A 2535010 79. 81% 1 55. 08%
A Ryt — AR5 T B B e A PR P A T 4R A
A

AR, O T By 25 ot 5 4 0 1k I 5
T =AM, — S R 44 h B 2 W R ) 5 B e
FLYY I & RS I SR YU e RN Z R Y G
R TR AR Y 2 2 B SR A B B AR
FHUS s =R W 5 B A AR R AR
LG TR P Rz Wl A 35 I TR 96 T 0 & S
A I K ToU i R R B v ) JR B K 5 #E0. 20
0.24 mg/mL PSA 85373 | 55 9% 5 &) A8 B A
BB 10 K, XF 43 A 467 B B 0 1 2 4 oA
100% F133.33% . 1M1 F+ i By b A 40 i D 2 T 4K A1
TR FH AR B Y B B ZE AR AR AR 3 B0 M e dE 4t
e IR A R T iE— 25T
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