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Studies on antifungal activity of fungicide 5-(4-chloro phenyl) -
2 ,3-dimethyl-3-( pyridine-3 ) -oxazoline aganist Botrytis cinerea
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Abstract . Effect of 5-( 4-chlorophenyl )-2, 3-dimethyl-3-( pyridine-3 ) -oxazoline ( SYP-Z048 ) on
different developmental stages of Botrytis cinerea was investigated by bioassay. The results showed that
SYP-7408 had significant inhibitory activity on colony growth, germ tube elongation, conidial and
sclerotial production of B. cinerea. The EC, value of SYP-Z048 against colony growth and germ tube
elongation of strain P9 was 0. 193 and 0. 059 pg/mL, respectively. SYP-Z048 can inhibit colony
growth and germtube elongation of B. cinerea by more than 77% at the concentration of 0.5 pg/mL.
However, it can only inhibit conidial and sclerotial germination by less than 10% and 40% at the same
concentration, respectively. This result suggested that SYP-Z048 had little effect on conidial
germination. The analysis of ultraviolet absorption revealed that SYP-Z048 could disrupt the cellular
membrane structure, and caused the leakage of intracellular nucleic acid and protein from B. cinerea.

The lesion extension of B. cinerea on tomato leaves could be inhibited effectively by 120 wg/mL of
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SYP-Z048 , and the inhibitory rate was 83.74% .

Key words:SYP-Z048 ; Botrytis cinerea; developmental stages; antifungal activity

T KGN & B Botrytis cinerea 1| i ) —Ffrit
SR BN E o R R S M A B
TERL V7 EIE I BT, B K 7E & 9 TR A LK €
B2 TR - T 50 1 A 7 3 R R B o 1
FEFRE A Tt 33 2k IR R H a5 /™ A
A, — AT i BT AR 20% ~ 30% , LA AT R
ik 50% LA b, © R B o it R B 0 BR i v e
B HEME R AU R A T B E e
Bz —" 20 14070 90 AREAL, FIFpkm
FH MDA 3 AR 2R e 3 i g 21 % TR 7 AR A FH T K 550
HIBIR , Bt 3 L6 2% T 550 0 T2 15, 38 00 K R T
St HA B 2 A T R TR AR B2 580 AR R
HH, DL = i 2 R B R Sk AR 3R Y B S R A R
(SBIs) [y AL 7, (1 B 95 B 1521 1A 3L
P, EARATAE R H () A B T X% 2R 2470 sk
W F RS R (BT R AEFE A K e, JT
RSO EPUER R E A TG s BT 25 PE o LUK
F X TR I SA 2 A P S

WER M (IR0 SYP-Z048) , fb2# 44 ik
5-(4-FE AR HE) -2, 3- T H HE-3-( i mE-3-0E ) -5 mk
Wk, A L AL TR 5 B 0] ] 10— ol 45 ) 3 450 1) 0 28
PIIHE S A, B PR AR YT VR M R4 115 5
P, X A K 25 HA AR R B v wh R
U8 TFIY F ) TS eI A R e T 1Y
EME RO, D B R, B e
A 00 DK R TR ) SR AR RIS A R AR . (HA S B

A X6} B 9 TR A AR 45 A K R B B B i 7 FH R T
S EH AT AR WARIE . ABFSEIRTT THER Xt
JREEIR AN R AE K & B B BE RS2, 15 78 B A HL X
I JERL T A RS B B, A B A e DR R X i 2
FURBURE L I 5 73, BN 25500 B pe i XU
1 ARG 2 B A, Sk FH (R RL 24 & P b 2 | JE K
2550 A iR I S5

1 #MREFE

1.1 #Hzh7

94.6% [NEE  ME(SYP-Z048) JEizh (I AL T
BRATBAE) s LR 17538 U (CTAB) (L3
ARRBAEYEA R ERG)
1.2 #hidEk

& K 595 B Botrytis cinerea : P\ A Jiti FH 1 IE

WY O 37 30 R 56 9T 45 2 TR bk H-6 71 P9,
A1 E O KA A BE R IR AT
1.3 HikERE
YG Bigrdk: BEREAY 5 g, B M 10 g, 7 %) Bt
15 g, LB TKERR 1L, T K #1322
A RS SR AR RO A 5
IKBRRRE IR 5 B by 16 g, KB Tk 1 L, J]
TR EE AT A E
1.4 FEMNHF
CARY 100Bio £4My3 6L ( Varian ) ; BX60
Z YIfe Wi (Olympus)

2 K TE

2.1 IEHE MBNKREBREEZEKNZN

Bo4. 6% mynE w2y 0.100 0 g i T
9.46 mL HEE B 1 x 10* wg/mL {#EE, LU
B R B A 500,250, 100,50 110 we/mL. 4331
IREREEWRE 259 60 WL fin A E] 60 mL T ik I
BHIZ S50 C A M YG K, 701 51 5 {5
A3 AHAA9 em WK EEE R ML, 6B 25 P4,
fo 225550 ) dpe 28 o £ Wk B 43 531 24 0. 01,0. 05, 0. 10,
0.25 F10.50 pg/mL, DUMASFAFHEER) YG -
MR FH 3 mm FT4L8% T H-6 1 P9 &% i %%
FTHCRDE, T 22 TR T e T Al e, R4 FE 3 3k
A ,23 CRER IR, X IEE B4 KT 8 cm
J& , A SO 7 BLAR  THRER XK
B T T 22 B K A %
2.2 IEE MBNKREREEZLESHZMN

¥ 15 mL YG 35 F BB K F 3G 55 L, 78 35%
FREBR TG H PP — 2 KBS FE PG+
W ETE D ZFTIUEAE R 0. 50 cm [T Y, T8 22 18
BN A T R e s 4t |, B2 d G, 7
PR Ah & oy ml M A L= W A 0.5, 1.0 Al
5.0 wg/mL FZ55], AP 3 IREE, A8 h )5
B TE D M BEEAR(1 cm x 1 cm) B T 4035 A
1, BX60 Z Hjfg Wi T (10 x 40) WL 24 1% 1
e8| ZNiOb Al
2.3 IEE MXNKREBRESHEEAZIN

FICEAR R 0.50 cm [ B DF, 4351 e fp F B
WEFE R 0.01,0.05,0. 10,0. 25 1 0.50 we/mL (K4
25 YG p | ,23 CHEERRFE 3 d, bR F & B



44 K %5

Vol. 12

KT8 em J5 KM E T 12 h J6HE/12 h 2BARE 41
RESR SRR, P , AR 3 mm [T
FLAS PR Hh ez 1 A 1] SME R FT BT I B 0
B A 10 mL JGIEK , 4% 2 min, DIGEBLALT,
FHmER R4, AR 3 IREX

2.4 EE WMWXNREFESEBRFHEZMFEM
oAl

FRHR 2.3 AR S KA w7 S 1Tl
A S mL JERE KGR S AR 16T 2D A i g BE R
7£4 000 t/min F 5.0 5 min, 7 5, KSR 50
5 min, 3 B IMASH 0. 1% (FE 050 %
PR TCHE K, il B2 T 1 x 10° AN A7 1)
BIER . W 100 pL A6 A P2 i 40 i B T o vk
Ji40.01,0.05,0.10,0.25 F10.50 pg/mL ¥ 25
FREE & 25 K Bl AR b, Uk 2l B B E & 3 IR,
23 CHRBEREE 12 h J58E4 (10 x 10) , A5 &2
2 200 AT TR ORI E 161
FERKE . ATAERER O KB T o A T
[ DO e st A= A= RSN O 1 R
2.5 EE MXNKREFREBEZTERALZR

WA 3 TR P 40 1) 42 Bh T TS Mk SR 0. 01,
0.05,0.10,0.25 1 0. 50 pg/mL [ 2 556 & 24
YG Pl b, F 23 CRERERE 20 d, MR E 3 IKE
2o WM EAZN AT R B EAE 60 C
HEAHHET 9 ~ 10 h, R HTH,

WEAETC 2 A b K5 57 47 1 TR R FH I 1 o0 B0h
75% VTR RS AL P 3 min, 25 B A S BfF A 1R 22,
TCTRZKBEME 3 ¥k, 1 bR R A SR A TR NS o B A
BCEE 2.1 19 BT EC i P B 25 YG PR bG5B
WE3RERE, BERE 25 MRZ, 748 h J5,id
SRR & RS, TR B AZ B A%

2.6 IEHE MXREFRERERAMRINEHZN

2 18 ] [R) I 252 530 1 07 36 I s A Bl g, 8
PO RRAE YG 855738 iR 3% 7 d, f 7= AR 4 AR 90
FJ5 TG K VERE , Bl s A2 T35 1 x 107 4k

SR x PR A

IR TR . AP 100 pL 73 A F Bl T
200 mL YG H53R i (bl M 5 g, At 15 ¢)
F 150 r/min 25 CH&AFTHEES do iUE 4 287
T Rlw b b, O A N R 22 BRI, 4
SR TG TR K B Ay Hh 1% 1) S Ak B0 = 2 vp ok
2 W BRI EEZIMAEA 5.0 pg/mL 255
20 mL 1% &AL ENEE F2wi v, 150 r/min 25 CH2
BG4 T 43855 4,8 ,14,30 Fi160 h J5 B i,
3000 r/min B0 15 min, B FiEW T 4 CIE1EE
W DA R 1% FALENEE IR0 25 R,
LA 100 pg/mL CTAB 4 FHMEXT IR, A4 FE 3 1R
F . FHEIMHEEEETF 190 ~500 nm 8]0 B
(NI RITOLS® I
2.7 BEMREZENERE BIXREFBEHTE
Ry 1E A

W g F AP TR b B AR KR R
=L H APPSR, T3 ~4 BRI
THZKBPYE 3 Uk, MK 40 T R K %, & F 15,
30,60,120 F1240 wg/mL Z& 516 ik B Y 25 5
HRL 1.5 h RV EE 3 IRE A, AL BE 20 A0
¥ 70 mL /K BEARF-AHF 15 om 8535 ML, ¥ H) 5
IR LT I BT i R i LE R 385
P KBRS AR L o A TS 33 A0 TR 50 K B T
VENGFTHE R R 3 mm (B DE, 4 H R T0b F
L BT 20 T MR E 70% ~ 80% , 4 K H G
12 h (R E RIS FRAE T R R . SR R T L, 2 % if
80% I F 35 TET BB AL 50% I, 8 b B Ay 5 %
BOPEIRIE IR EG WA 0 e, KRR IE
BUROs 1 9%, KmmE/NFEA R R 5%;
3%, RINHRKFEFS%, NF10%; 5%, &
SRR TET 10% , /NT20%; 7 %%, RIFIHIA
KFEF20%, /NF50%; 99, RIFHEFIRTE
F50%

FEIRA (1), (2) 43 ST B B B9 15 48
BORZ 790 B4 TR SR

TTEHEEC = 9 x PR x 100 (1)

3 EEELNME H-6 () 2 A 1 M 2048 fi 1 2 LA I 4 i 9 4
il FH, LB G 3 o, BRI P . 24245590 0 5%
3.1 IgE MWMABREELEKMFEMKEN  BWEN0.50 pe/mL i, X # 224 KA R oK
e F 80% ; Zi5I%} P-9 1 H-6 ZE45 (i | (9 BCy, E 5351

GERINE L Fn. wEE MUK bR PO M

4 0.059 F10.154 pg/mL,



No. 1 RS2  E A X 2 D 2 T AT T A1 PRI 45
®1 RBE MYREFEHZEKNFEMRKNOZN
Table 1 The effect of SYP-Z048 on the colony growth and germ tube elongation of Botrytis cinerea
25 TR 22 A KA ARG 2
Concentration of Inhibitory rate of mycelium growth/% Inhibitory rate of germtube elongation/ %
SYP-7048 /(pg/mL) P9 H6 P9 H-6

0.00
0.01 15.8 10.6 28.2 18.6
0.05 28.9 29.3 45.1 29.3
0.10 46.5 38.5 57.6 36.0
0.25 59.2 43.5 63.0 47.2
0.50 87.0 85.9 80.3 77.7

ECsy/( pg/mL) 0.193 0.280 0.059 0.154

ECs 119 95% A5 X [f]

0.063 5~0.163 3
95% Confidence interval

0.0735~0.280 1

0.044 3 ~0.085 2 0.0807 ~0.327 3

XIS R BONES (1) LB, BEE 2 7
WREE T R 22 7RG 22 R s AR N, 5
25 IO BEORE EL , TR 8 A K TR B, BB 2 R )
W TR RN,
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FHHAER 76 0.5 pe/mL g MEEH T, P9 fi1 H-6
(47 361 BE 71 I8 3 FEAK, 900 i 2 43 3] 35 100% Fi
98. 2% . {HZ450%F 43 A 76 F B A& JC B S 30 A
760.5 pg/mL Kk EET , % P9 #1 H-6 #1718 & 1yl

WA T.5% F14.6%
3.3 WRE MXNREREEZTENHZRE
BRI 3. TELFI BT SE(R T 0.05 wg/mL
FEUFT DR WX KB 1 A% 17 AR RO A
) S AR, smifesdt TR A o
HFEFA AR A3 0, i/ F G54 ,0. 10 pug/mL B R
P o B 7 A ) D R -5 % R L BT A S
225t s BRI BRI N 0. 50 pg/mL i, Xf P-9 A
H-6 T A% W & 1A 2R 5390 Ol 37. 2% Fil 38. 8%
PRI TR R B T ok =2 18] A 1 5 A7 A W 2 2
S HRER T B AR R AL

1 FEREREE WAEShFEXNRERE P9I HLESHFM(10 x40)
The effect on hyphal morphology of Botrytis cinerea after treated for 8 h
with different concentration of SYP-Z048 (10 x40)
TE: A" IR 22, “B” \“C” \“D” 435 0.5,1.0,5.0 peg/mL 2554 BE IS MY R 22
Note:“A” was untreated hyphal; “B” ,“C”,“D” were treated hyphal with 0.5,1.0,5.0 pg/mL, respectively.

Fig. 1
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Table 2 The effect of SYP-Z048 on the spore production and germination of Botrytis cinerea

I i IR ES SUSRIP SIS
2E3
bt Conidial production/ Inhibitory rate of Inhibitory rate of
Concentration of L ) o o
( x10%/mL) conidial formation/% conidial germination/%
SYP-Z048 /( wg/mL)
P9 H-6 P9 H-6 P9 H-6
0.00 37.8 ax1.3 55.5a+2.3 - - - -
0.01 26.8b+2.0 47.0b+0.9 29.1 15.3 1.9 0.1
0.05 20.7 ¢+0.6 39.5¢=x0.9 45.4 28.8 2.9 0.5
0.10 15.7d+1.5 18.2d+2.3 58.6 67.3 3.7 2.6
0.25 0.8exl.4 12.7e+£0.8 97.8 77.2 4.1 2.6
0.50 0.0 f+0.0 1.0f+1.0 100.0 98.2 7.5 4.6

T B IVEE G A /NG PR 3 IR A B[R HA B 22 5 (P =0.05).

Note ; Data followed with different letters show a significant difference in three duplications at P =0.05.

®3 WRE MWNKRBREEZTEMNGERBZI
Table 3 The effect of SYP-Z048 on the sclerotium production and germination of Botrytis cinerea

o W HE/ (/1) A% B/ O/ 1) A RS
25K e BE
e Dry weight of sclerotium/ No. of sclerotium/ Inhibitory rate of
Concentration of . L
(g/plate) (No. /plate) sclerotium germination/ %
SYP-7048 /( pg/mL)
P9 H-6 P9 H-6 P9 H-6
0.00 0.148 b+£0.019  0.156 a+0.020 41.0 ax4.4 157.3 a+1.5 - -
0.01 0.177 a+0.009 0.129 ab +0.004 55.3a=x1.2 196.0 a+6.6 0.0 0.0
0.05 0.147 b+0.005 0.130 ab +£0.036 60.7 ax2.5 165.3 a+13.1 0.0 0.0
0.10 0.134 b+£0.009 0.101 bc +0.013 27.3b=+1.5 100.7 b+7.0 6.8 5.3
0.25 0.111 ¢+0.063 0.077 cd £0.055 19.0 c+2.0 62.7c+9.6 17.2 17.2
0.50 0.000 d £0.000  0.062 d +0.004 0.0d=+0.0 19.3d+3.5 37.2 38.8

T BESVER A AN A/ NE FREOR 3 IR AL B HAT B 2257 (P =0.05).

Note ; Data followed with different letters show a significant difference in three duplications at P =0.05.
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() R ZE S, PP 20 L P 40 I B B R T3 in . AE
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4 NMESIHR
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Fig.2 The absorbing OD value of leakage of intracellular substance of Botrytis cinerea
after treated at different wavelength
TE:“A7ABER BRI CTAB 7E 190 ~ 500 nm T FWOL(E; “B” F1“C7 2051 2557040 8 8 160 h 5 iy OL{E AL o

Note:; “A” was the absorbing OD value of SYP-Z048 and CTAB over the range 190 ~500 nm;“B”,“C” showed the absorbing OD value after

treated for 8 and 60 h,respectively.

R4 5.0 pg/mLUEE MXIEMNKEREE A RIMNE R
Table 4 The effect of 5.0 pg/mL SYP-Z048 on the leakage of intracellular substance from Botrytis cinerea

A3 OD {i/ %88 OD {i§

NIl oy .
WEBK AL FRZEF OD value of treatments/OD value of untreatment
Wave lengh .
Chemicals AT [E] Time / h
A/nm
4 8 14 30 60
260 SYP-Z048 1.03 1.11 1.21 1.33 1.72
CTAB 1.46 1.83 2.18 2.42 2.35
280 SYP-7048 1.00 1.08 1.14 1.31 1.50
CTAB 1.50 2.22 2.61 3.04 3.12

RS BEMHRZENERE BXMEMKERFHHEY RN ER
Table 5 The inhibitory activity of SYP-Z048 to lesion extension on detached tomato

leaves caused by Botrytis cinerea

1% 45 %k Disease index

Qb PR B Concentration/ ( ug/mL) T RR Control efficacy/ %

0 76.39

15 62.50 18.18
30 58.33 23.64
60 37.25 51.23
120 12.42 83.74
240 5.56 92.73

i MU W R S T i B A2 ] R AR WS IR RE AN B R AT i A (X AR

REFOPE PR SRR R NS E . AOFTEE
TANEIA e B X T A R R AN R 7 B B
RS, S5 R A B DERR A v A R T
2 A A 7 A DL RO R RO, TR
A AT A VR AN A2 o SR BEG AT E
WETA WA A S I A R sk — P LA ARG
Siegel 25 FEIN Ry, LA = W2 R A0 3R 10 32 A 15 B

AR A 22 A WL I, AR S g 2 S e — 2
(1, PR 02 SR PR - 7R N K B T 0 E T

A 14 R 2 e A PP AN LR T 1 B K 15 A
JKEER I F R G H , BE e n] T 3 i Ty
A A ) 2 A AP A AR B L DR AR, Al T A
o R R TRt P A e 40 o e 2 A R S R T AR
FH P 3 10 R J & 4, R 24 R IR FR T
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