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Evaluation of indoor control effect of five different botanical
fungicides on apple tree canker
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Abstract The control effects of five different kinds of botanical fungicides on Valsa mail were determined by my-
celial growth rate method, conidia germination evaluation and excised twigs inoculation in vitro. The results
showed that the five kinds of botanical fungicides had significant inhibitory effect on V. mail growth and conidia
germination. The inhibitory rates were 98.63%, 99.22%, 99.22%, 100% and 79.29% after treated with differ-
ent active components of eugenol 0. 3% SL, carvacrol 5% AS, ethylicin 20% EC, berberine 0. 5% AS and ma-
trine 1.3% AS at the concentrations of 3, 50, 100, 50 and 14. 44 pg/mL, with the EG;, values of 0.43, 8.78, 11.21,
13.68 and 8. 11 pg/mL. respectively. Moreover, the inhibitory rates of conidia germination were 97. 92%,
100%, 95.83% ., 77.08% and 96.88% , with the EC;, values of 0.70, 8.56, 20.39, 28.23 and 8. 04 pg/mL, re-
spectively. Furthermore, active components of ethylicin 20% EC exhibited the best protective effect on V. mail
infection in excised twigs experiments. Therefore, the present study suggests that eugenol 0. 3% SL can be consid-
ered as one of the optimal agents to inhibit the colony growth and conidia germination of V. mail, and also ethylicin
20% EC can be considered as the optimal agent to protect the branches from V. mail infection.
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Table 1 Recommendation concentrations of botanical fungicides

HEA 245 AR/ pg » mL ™!
Fungicide Effective concentration
20% 5% EC ethylicin 20% EC 100. 00
0. 3% T F7 8 SL eugenol 0. 3% SL 5.00
5% F Ly AS carvacrol 5% AS 100. 00
0. 5% /NEERK AS berberine 0. 5% AS 20. 00
1. 3% 208 AS matrine 1. 3% AS 8. 67
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Table 2 Dilution concentration of botanical fungicides

against Valsa mali

255 A BRI/ pg e L™

Fungicide Effective concentration

57075 Rl AS
carvacrol 5% AS

1. 3% AS
matrine 1. 3% AS
0. 5% /NEER AS
berberine 0. 5% AS
0.3% T8 SL
eugenol 0. 3% SL
204 2 5% EC
ethylicin 20% EC

50.00 25.00 12.25 6.25 3.13

14.44 11.81 10.00 8. 66 7. 64

50. 00  25.00

16.67 12.50  10. 00

3. 00 1. 50 0.75 0.38 0.19

100.00  50.00 25.00 12.50 6. 25
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Table 3 Inhibitory effects of different botanical fungicides on the colony growth of Valsa mali

2l WE/pg « mL™! W HAZ/ cm i/ % EEpz: ECso/
Fungicide Concentration Colony diameter Inhibitory rate Regression equation pg e mL!
0. 3% T Ty SL 3. 00 (0. 62+0. 017 f (98. 6340. 200)a
eugenol 0. 3% SL 1. 50 (2.57£0.017)e (75. 69=0. 200)b
0. 75 (3.63+0.160)d (63.14=+1. 870)c y=2.097 6x+5.761 3 0. 43
0. 38 (5. 63=0.060)c (39. 61£0. 710)d
0.19 (6. 30£0. 028)b (31. 76=£0. 340)e
CKUCIGH 7K Sterile water) — (9. 000. 000)a — — —
SU I AS 50. 00 (0. 57£0. 017 f (99. 2240. 200)a
carvacrol 5% AS 25. 00 (3.30£0. 153)e (67.06=1. 800)b
12. 50 (4.12=0. 101)d (57.37=£1.190)c y=2.407 3x+2.729 3 8. 78
6. 25 (6. 08+0. 060)c (34. 31£0. 710)d
3.13 (7.17+£0.073)b (21.57+£0. 850)e
CK (I 7K Sterile water) = (9. 00£0. 000)a = — —
20% .72 EC 100. 00 (0. 57£0.017)f (99. 22£0. 200)a
ethylicin 20% EC 50. 00 (1. 98+0.033)e (82.55=+0.390)b
25.00 (3.6320.159)d (63.14=+1. 870)c y=2.044 6x+2.854 0 11. 21
12. 50 (4. 33£0. 044)c (54. 90=£0. 520)d
6. 25 (4.7240.088)b (40. 03=£1. 520)e
CK(JGH 7K Sterile water) = (9. 00£0. 000)a = = =
0. 5% /INEERR AS 50. 00 (0. 5040. 000) (100. 000, 000)a
berberine 0. 5% AS 25. 00 (2.5840.296)e (75.2843.530)b
16. 67 (4.124£0. 322)d (57.47£3.790)¢c y=7.398 2x—3. 404 1 13.68
12. 50 (5.20+0. 257)c (44. 69-£3. 060)d
10. 00 (5.732£0. 268)b (38.43£3.270)e

CK(JG#E K Sterile water) — (9.00=£0. 000)a
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43R 3 Table 3(Continued)
2557 WJE/pg « mL™! WiV Ef2/cm =/ % [ 75 ECso/
Fungicide Concentration Colony diameter Inhibitory rate Regression equation pg e mL !
1. 3% %55 AS 14, 44 (1. 93-£0. 060)f (79.29+1. 13)a
matrine 1. 3% AS 11. 81 (2.47£0.017)e (71.61£0.56)b
10. 00 (3.00=£0. 189)d (63.96+2.47)c y=3.412 7x+1.897 0 8. 11
8. 66 (3.60£0.076)c (55.2940. 38)d
7. 64 (4.38+0.10Db (44, 00£0. 59)e
CK(JGE K Sterile water) — (9. 000, 000)a = = =

D) FRPRAE AL RS 5 REVEVE EARRAKINER. FIERE A RNG TRERZ Duncan [T Z 22 TRTE P<<0. 05 KF 2R B,

Data in the table are colony diameter and growth inhibition rate at the 5th day. Different lowercase letters in the same column mean signifi-

cant difference at P<C0. 05 level by Duncan’s new multiple range test.
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Table 4 Effects of different botanical fungicides on the conidia germination of Valsa mali
255 W/ pg « mL™! R/ % RESM 5/ % [l 5 77 72 ECso/
Fungicide Concentration Germination rate Corrected inhibitory rate Regression equation pg e mlL !
5UEIEE AS 50. 00 (1. 00, 58)f (100. 000, 59)a
carvacrol 5% AS 25. 00 (20.0%£1.53)e (80.41£1.57)b
12. 50 (51.042. 89)d (47.9242.96)c y=4.690 4x+0. 626 9 8. 56
6. 25 (73.0£2.65)c (26.53%2.7D)d
& 18 (88.043.61)b (9.3843.69e
CK(JG#E 7K Sterile water) — (97.6£0.55)a = = =
0.3% T F#&H SL 3.00 (3.0%1. 00)f (97.924+1.02)a
eugenol 0. 3% SL 1. 50 (23.0£2.00)e (77.32£2.05)b
0. 75 (51.0£3.46)d (47.92+3.55)c y=2.921 1x+5.452 0 0. 70
0. 38 (73.07£2.65)c (26.53%2.71)d
0.19 (90.0£3.21)b (7.29%£3.29)e
CK(JCH /K Sterile water) — (97.6£0.55)a — = =
20% 2572 EC 100. 00 (5.0£1.53)f (95.83%1.57)a
ethylicin 20% EC 50. 00 (35.0£1.53)e (65.31£1.57b
25. 00 (51.0%1. 73)d (47.92+1.7Dc y=1.963 7x+2.428 4 20. 39
12. 50 (63.0£2.00)c (36.0842. 05)d
6. 25 (78.042.65b (19.79%2.7De
CK(JG#E 7K Sterile water) — (97.6£0.55)a = = =
0. 5% /NEETR AS 50. 00 (23.042. 08)f (77.08+2.13)a
berberine 0. 5% AS 25. 00 (51.0£3.5D)e (48. 45£3. 60)b
16. 67 (67.0£2.08)d (31.25%£2.13)c y=4.019 4x—0. 830 8 28. 23
12. 50 (89.0£1.00)c (10. 2041. 02)d
10. 00 (96.0+£0.58)b (1.04=+0.59)e
CK(JCH /K Sterile water) — (97.6£0.55)a — = =
1. 3% S 14. 44 (4. 0£1.53)f (96.88+1.57)a
matrine 1. 3% AS 11. 81 (15.0£1.53)e (85.71£1.57)b
10. 00 (29. 040. 58)d (70.837%0.59¢ y=06.986 7x—1. 324 1 8. 04
8. 66 (35.0£1.00)c (64.95+1.02)d
7. 64 (56.043.06)b (42.7143.13)e
CK(JEHi7K Sterile water) — (97.6+0.55)a — = =

D) Frh RIS A FE S 24 h BYET R . [R5 EE S
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Data in the table represent germination rate 24 h after treatment. Different lowercase letters in the same column mean significant difference

at P<C0. 05 level by Duncan’s new multiple range test.
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Fig.1 Protective effects of different botanical fungicides on the
excised twig of apple tree after inoculated with Valsa mali
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Table 5 Protective effects of different botanical fungicides on the excised twig of apple tree after inoculated with Valsa mali

25 BRI SE /g + mL~! S JE -4 T 1/ mm

Fungicide Effective concentration Average area of scar
5%% 5T AS carvacrol 5% AS 50. 00 (236. 03=4. 32)d
0.3% T F# M SL eugenol 0. 3% SL 3. 00 (266. 4244. 22)d
20% 235 & EC ethylicin 20% EC 100. 00 (160. 2142, 44)e

1. 3% {50 AS matrine 1. 3% AS 14. 44 (484. 95+11. 89)¢c
0. 5% /NBERH, AS berberine 0. 5% AS 50. 00 (597.0949. 93)b

CK

— (1 309. 64424, 48)a

D Rl 7 d mrE AR WSV EEE A [R)/NG FHEERIR 4 Duncan [T R 25 B IGTE P<<0. 05 /K P 2253 % .

Data in the table are the scar area at the 7th day. Different lowercase letters in the same column mean significant difference at P<C0. 05 lev-

el by Duncan’s new multiple range test.

3 @RSt

3.1 EYMERANERMEERE RS RBE T
b2 0310

AR 5 Bl IR AR 25 %0 3 AR 5
TR P TR 2B RN i R 39— i E . B
AN TRI 2700 B 3 o A 28R o 4 5
0. 3% T T 1y SL X3P SLA 278 A1 1 v A= 1t
TR I 2 5 5, e ECso 4391 0. 43 pg/ml il
0. 70 pg/ml; Ky 1. 3V 1Sk AS, B v% A= £ A
HIFHE % 0 ECo 43310 8. 11 pg/mlL 1 8. 04 pg/ml,
W R KB 20% T T & By AS XA K
BEIRAT BT O B0 PR AR, R B R 50 pg/mLL B0 4]
RIKF] 93,4700, H5 5 — PR 2 5007 S0k
e Je o Xof 285 G R T 10 D B 6 S S L [
LK FAE IR 5% TR AS 500 £
XoF SR F R 4 B R0 RT 3 89. 93 %6, L AT fuff S AL g
77 18. 080 5 58 B A RIS A E K IR B Hh (5
R 0. 3% T F# Ml SL Biif S e - (£ 2

Wit 2~3 Y, PR AR T3k 72, 1700, A5G R,
T AR R B A B IBIEROR .
3.2 EMERANERBESEEZNRIFER

BIAK SR IG45 R 200 £ R EC 3R
BRI DR P B, RS R 2 1 7 d
J& S I T AR /N O 160. 21 mm® RS , T mE
it L3R RAMLBE AR HEVE Y A= 4 L I XHVE D Al 25
o R At L A B B R A T AR
FEFRM.80% L7572 EC v F T Biia iAok T 1 s »
CF 2R AT LA L AZ B T T8 3 o D v T 22 A4 K [
B LA R AR 3 E AT R A7 R PR3 1E F  A il B 45
REHAM TG RIEA

A 8T R0 B 3 R s A E R e
A=W — AR S & SE AR 25 0 L IO B
TCV5 Y —A B R A% R SE B AR AT R 42 K e
B —ANEEIRT . AR = iEs £, 0. 3%
TR SLAHEIR 5 Pl 24 7] o i) S R AR R e
PRI P 224 KR 43 2B A0 0 R I B R 247 2026 2
2 EC B IRB RV Y s A 25 70) B AR



45 5 4 BYENA

5 PRI 24 7000 30 SR B8 92 2 A 3 R8P

o 287

SRR P R SRR I 0 1 B A T A K T
IR PEATRRIE .

%3k

(1] A2, 1o B, ARRT . 55, BU S A0 42 05 i 3 b 2 FRLA4T 7
TS-1203 f i B T P4 SRS o S T s L 1. A e
K247, 2017,52(1) : 80 — 86.

(2] ZEi7R ZREGE R SR & Bk 5 i [ ], s 2R
B,2017(1):91 - 95.

(3] Wrooam. E rAs, 2R ORAE, 45 of S AL 200 & A R iR 1S
WEA T AR ST, 2009,35(2) 114 - 117,

(4] B4R LT P8 ARk, A5 3L I 2 058 TR 5 B0 0 T 1 i
BB HE K BRI AE 2241, 2016, 27(10) : 3379 — 3386.

(5] BXIBOPH . BRIRAE, GO0, A5 i T A 24 4 35 e of 37 558 L el 35
RIRFFELT ). BEl 224, 2007(5) . 1117 - 1122.

(6] R, £ B, 5K2%. 56 FhoA P w16 v 0 vk ik 56 [T 1. Pa
MBI 2224 A AR 2001(2) 165 - 68,

(7] TEHL, sk, X0, FRIEAE A U5 24 1) R FH IR B i 5 Jre 22
L] 42537 /8., 2016(10) .6 - 9.

(8] WH % AHYIWAR T 5 M % Eh 8 SR (1 B VA AR LC //

MEEY RS DR ET LR RS DRE ST RrgiR
b B IR < I /R I Hb ] H AR AL, 2015.

(9] ZEEME. FERWE PR BE R LCl /SR il %4
SHRFHEATH. JLat  F E LM B2 EOR AL 2009.

[10] AT, DA R R 200 245 390 1) 0 1 S P W52 (D . PRGE -
bRl K2, 2011,

LU0 Jol , 2 e R A o 55, B V4 S SRR T 2205 1 (Coytospora
spp. AN R4 B AR A AR 2 Rt S B0 e T L) . AR s 327
#%.2007,37(4):343 - 351.

[12] 155, Fafe, HRHE. & MR R T F /W 5w S L
VR XS 2 9 P R T A el s L ). YR IR AR B2
2016,44(12) ;160 - 163.

[13] ZsKkF, FEF5. 5V T W L B I B v s LT 0. 22 %8
SH KA, 2016, 35(4) ;162 - 164.

(147 SRRCEE, SRR . PRHEGTE - 25, B T6 Th 4% S5 e 18 95 2 700 07 108 10 5
[J1. 4¢#45,2012,51(2) : 151 — 152.

(157 o, Sy [, sk B, 5. JLFP A= H i 390 %o 3807 28 25 1 2
L. 4¢25,2017,56(2) ;138 — 140,

[16] #ilut, T o B BB 7 . 5. WLk T 850 & A & T MLAE ) B
TEEARLT ] WIIAREF BEF 4R - 2009, 26 (2) : 228 — 232,

(W% HAmW)

(F$% 281 10

S 3k

[1] SUTOVSKA M, CAPEK P, KOCMALOVA M, et al. Char-
acterization and biological activity of Solidago canadensis com-
plex [J]. International Journal of Biological Macromolecules,
2013, 52(1); 192 -197.

(2] SRR BRFHL M, & T Wi ine R — s G prin
FIFALT ] KL . 2015,29(2) . 78 - 81.

(3] FEM, Rl BRSO 55, IR — B AL — P IEAE LB 5K
WIS ARAEDILT ). R 532524 . 2006, 44(1) : 72 - 85.

(4] MCENE, WhLrty, A 38, . b AR KN 42k —h 3 A6 10 % 2
o & S BB FEL) ], BRIl 24 . 2005, 21(2) ;1 - 4,

[5] A5 579 /IMZTE (Sclerotium rol fsii) Wk SC64 T K AE HJ A=
YIBRF 5 (D). B 5t M at ARl R %, 2011,

(6] JEvAB. Bt VLT MR — B A R A IR R i [T 1. 3
oAl B, 2014(11) 139 - 143,

(7] Z=misk. gk —BOE AR Y e P RO vA Rt L . Aolk e
ERF5T,2013,3(4):29 - 30.

[8] &G IRGNE 255, ISR — R AL I A AR P e 245 59 B
VRIRIE )], T IO RHE . 2005,4(3) 12 - 14.

[9]  PREDaK. VLI b DX B oK — A 35 46 1) B 4 25 W) B 6 BRI AR
L0, A EO A5, 2014(6) : 52.

(107 ¥k B, E S U, A A5 0T, 25, 055 K — 0 8 26 1k 27 B BR F 5%
(). Zesige B4, 2007, 35(11) : 3301 — 3312,

[11] #3CA. g R — B H A BiR B oe ()] B B4
2015(23):119 - 120.

[12] $rde. 200 a4, 45 IR S & Rk — B 38 16 1 B BR 4L
e ], 2l Bl ,2013(27) : 11009 - 11017.

[13] JRPRAE. g R —B b4k 22 B BRIC 7 (AL BF 52 L) 1. Aol
BH47.2012,39(2) : 106 - 108.

[14] FHE, TR K, PR Z. AR INER— B LE & MR
MBS HE LT . PR A S, 2012, 37(9) .86 - 91

(1571 AR A A5 . FARES. IS R — B A 2470 By Bt Lo i3 () 1.
I A: 2014, 27(1) 129 - 31.

[16] LK. 5K5% . ML 55 ISR — B AL BT BR Ak 2 24 77 14 i
T R IR TIRRELT . A4 R4, 2018, 44(4) 194 - 201

[17] HALAS P, SVEC P,LACINA ], et al. Environmental impact
of a large-scale chemical elimination of Reynoutria spp. on the
alluvium of the Mordvka river-examination of vegetation chan-
ges in floodplain forests [ J]. Biologia, 2018,73:9 - 20.

[18] OLSZYK D, PFLEEGER T, LEE E H, e al. Glyphosate and
dicamba herbicide tank mixture effects on native plant and non-
genetically engineered soybean seedlings [ ] ]. Ecotoxicology,
2015, 24:1014 - 1027.

[19] S546 BUA I 38 2. ANIR]BREE ) 0 M 862 5 2 22 1) B B A
R 4c2,2017(3) 225 - 227.

[20] SREAR, XIARF, F 40, 45, 5 B0 5 R B % ¥4 2 A B 3y 4
FBRIARCR LT ], 4 25,2017(7) 539 - 541.

[21] FHRRER VRIEDRE. 4 Tl 2805 R 52500 By B ELAG /S 1150 F 2 B A L
RS HAANELT ] AP PRY . 2016,42(6) 197 - 201,

(A% HAW)





