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T E G ZJ0E 6 ECoo 84 A 4 6.551, 25.915, 0.839 mg/L; 3 # 2R FE 89 ECo 1E o
# A 15.484, 6.778, 0.568 mg/L. # —F F B X3 X I, AHES R ek 7R vk ok B 69 5
B ) ) 3 A8 5 32 & T HR AR AR R R BUm A 6 B 2, W R 5 ok B BB k) A B k) d B3 AR
}é[ﬁ]é‘]ﬂi/&i@i&bbh\ﬁ'}% 11,1141 2; maivkl FoRekok 8 5 B4 Al 374 24 £ 3 # 53
REAGRAEZRISAN A 2:1,1:2F1: 1. A ELRABBRK B RO ERET 2
WARYE, A A AL | R B v o F o v bk BR SR ) R Beok) A AR R ey BN R T A,
X B W.ReRed; R Rk ER; BRI ML

B®IFGIm; WP BB
hE 4 %2 .5482. 2 STERAREAD A T A (BB IR )47 1R 25 (0SID):
3 E O B 2097 - 1354(2022)02 - 0017 - 07

Research on Antifungal Activity and Compounding
Effect of Three Fungicides on Kiwifruit Soft Rot Pathogens
CHEN Huabao', GAN Songling?, ZHANG Guoli*,
DENG Xuehua®, YANG Chunping’

1. College of Agronomy , Sichuan Agricultural University , Chengdu 611130 , China ;
2. Guizhou Daoyuan Biotechnology Co. Ltd., Anshun Guizhou 561000, China ;
3. Technology Center of Huangpu Customs , Dongguan Guangdong 523070 , China

ek H . 2022 -01-18
TEET A BRAEOt, B, EENFLZETR.
WEEE . BET, MEE.



18 M E ¥ http://xbbjb. swu. edu. cn %1%

Abstract: In order to study the antifungal activity of albendazole, miconazole and isothiazolino-
nes to kiwifruit soft rot pathogens, mycelial growth inhibition assay was used to determine the
inhibition rate of the 3 fungicides to Botryosphaeria dothidea s Lasiodiplodia theobromae and
Neo fusicoccum parvum. Mixtures of albendazole and miconazole or isothiazolinones against the
3 fungi were further studied. The results showed that all the fungicides had good antifungal ac-
tivity against B. dothidea, L. theobromae and N. parvum. The EC50 values of albendazole,
miconazole and isothiazolinones for B. dothidea were 20.355, 7.665 and 3.759 mg/L, for
L. theobromae were 6.551, 25.915 and 0.839 mg/L, and for N. parvum were 15.484, 6.778 and
0.568 mg/L, respectively. Further work showed that mixtures of albendazole and miconazole or
isothiazolinones had better control effect on B. dothidea s L. theobromae and N. parvum with
mixing ratioof 1 ¢ 1, 1: 1 and 1 2, respectively. The mixture of albendazole and miconazole
showed the best antifungal activity to B. dothidea » L. theobromae and N. parvum , when mix-
ing ratio was 2 ¢ 1, 13 2 and 1 ¢ 1, respectively. The above results provide a theoretical basis
for the chemical control of kiwifruit soft rot and lay a foundation for the application of alben-
dazole, miconazole and isothiazolinones in production.
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TRBERE (Actinidia deliciosa) J@ BrEREEF (Actinidiaceae) ML B (Actinidia) s BPUNIE N
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A B8 "I (Lasiodiplodia theobromae) . /N FE AL (Neo fusicoccum parvum). BLEY Bk
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JoRE A D S WA A AR TR 7 55 6 A 0 0 5 7 T AR — S BORGE L AR SR ESE RS A B R R e X /)
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98 Y0 TN MR Ji 24 . 98 U6 R B e J5E 245 | 98 U/ S5 W WAk Wb ] 347 ply Bt M 3 T A 0 AR A BR 2 mT R AL
1.1.3 R4

Th % S ) Bl BRIG B 3Rk (PDAD « 25 B2 T8 3 200 g JZK & 30 min J&, i 38, IEW T
B INE A 20 g. BUEM 15 g, IUKAMZ 1000 mL, pHAE R 7 245
1.1.4 XBEME

sw-CJ-2FD 3% TAE G (M Z R EIHEARARAF, B5: sw-CJ-2FD); SPX A& g4
A8 F5 46 CTF IR A A ), S SPX 1) 5 LDZX-50KBS 7 20 8 1 25 75 K 1 % (L it o 27 [
Jranm) , M5 . LDZX-50KBS).

1.2 REAHZE
1.2.1  BRIRHRIRE 9% B 09 F A

FETCHRBRAE 2 F TR o B B 3% 0 v 1 88 460 3 B T L T T B B LB L N R R R H AR
0.5 cm MY ATFLEFAT LA D, EFITE & A PDA Ki R B SR ILrp, JF & T 25 “C IR I R4 B 57
72 h % H.

1.2.2 257 B4

W5 98 U6 TR W I 24 FH P R T8 . B SR 100 mg/ L BB 45 . A8 0 i B kIR 80 T KA
TR U B A W BE B EE 4 100, 50, 25, 12.5, 6.25 mg/L MIVER (N BB X &AL 1%, %
98 Yo WK B i JE 24 FH N, N- FH R PR gk e 30945 . BC TR B 100 mg/ L W BV 45 FH . WS N it ek i 80
TG B 7K I TR B M e BE RS BE N 50, 25, 12.5, 6.25, 3.125 mg/L AV (N, N- " F1 3% Tk iz e
KRN 1000, 4 1426 S5 e me ok Fl s, Be AR 25 me/L M REW A, AR adE ek i 80
TG B 7K I TR B e BE BB N 6.25, 3.125, 1.562 5, 0.781 3, 0.390 6 mg/L M.

1.2.3 3 W 7 s Bh A Bk 2K % B 649 27 T AR R &

SR I 4 B 22 A s gk T R 2 R G A A P I T L R R B R L N e R TR
BB G . B 20, B 0.5 mL 25355 4.5 mL @b IS BLAR B R R 19 PDA R R 5B A, A
TR REFRILCEAR R 5 cm) Tl 5L 25 K5 557 56 VAl 35 352 L B8 [ ) . 78 B A 15 35 567 1 i A
1R B B DF CEAR A 0.5 em) , (R PFT I 22 09 — WG 7E 3G R L 3R, B Ah 2550 5 ik i

HR T 22 2R R D X8 L % e I TR L T AT B 0 LT L BN e M L TR Y T 22 A K O R I
TR SCE N E RN 2 W% HAR (mm) » FRI80E B BF ELAR . SR B 2 BARUR N, R
P R 2 ST S
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W 245500k B (g /L) 3 B8 1R B8 6 00 R B AR bR (o) TR 22 A K 10 B 38 1 LR (AR b 9 4k
FrCy) s 22 A B, SR E S BIA TR (y=ax +0) ML REGH.
1.2.4  FARwE 5ok vk fo F ok vd ok B B2 B A 69 X A AR AR

V48 VR ARG A8 3 S31) T S5 I s R DK R s T 24 0] AT AR T R D A e D SR e T S W e b
FIFRA RO AT ORI 41, 21, 11, 12, 1435 BRI TEBRZH. R
Ji I 7 2 70008 A 3 D A TR 22 AR K M RIAE L RS R S R I (ECs) s R PR AR
AR R (CTO).

1/ECsons

HEFEZEZHCTO) = %100
HARK P4/ECas+Ps/ECyy

KA ECoon s ECoop B EC 500 23 51 4 VR B e 11K R I i S5 15 8 Wbk ) LA B 19 il 24 591 42 T %of 4
AT L AT AT B A L /TS R A B AR KA SO YR, P, Py 43R N BRI L BK
J5FE A 8 S A s AR 7 2 T 24 700 v A AR08 A O O B . R R AR T 120 I RPE R, R R
BOAE 80~120 MARMAE . /T 80 AT HUAE.

1.3 HELHESSH

TS TG BRI Excel %I & B0 #4740 B AN, RIS R AR, 30 E ik K&
I RBA KGR TR WH TR B (EC,,) . WR X B LR AE 2 18] 1 AH ¢ R 2L
85, A [ 2% T 00 X0 o A Ak 2D 9 T ) 40+ 4 T
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S 25 R AT LAt 3 i 24 500 %o i 4 e JPS TR . R R B R AL B RN B e IR TR TR 2 AR K
W) A B0 A A T HG vl S v e b ) X6 3 o D T B A o 8OR B B, ECs B 4 5 A
3.759, 0.839 1 0.568 mg/L(F 1.
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3055 I TR AEH B ylCIEp A REH ECs/(mg+ L")
7 R i T T 7 e y= 1.351x + 3.239 0.969 20.355
I 5 s y= 1.027x + 4.092 0.981 7.665
S5 T 1A Db ) y= 1.083x + 4.379 0.984 3.759
Al B A TS i y= 1.215x + 4.004 0.964 6.551
K y= 1.224x + 3.265 0.898 25.915
S WIE 1A e ] y= 0.724x + 3.897 0.993 0.839
N FEAR AT P9 T s y= 1.145x + 3.643 0.975 15.484
IR i 1k y= 1.109x + 4.062 0.941 6.778

S TG T Ok y= 1.601x + 5.373 0.937 0.568
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RIS R AT LIE R, #E 1 4~4 = 1 ECEL T . P9 i 55 K SR mae 52 ] Jc 700 Xof 746 465 6 s 1
AR 0 A TR RN T ST AR 0 TR A 22 A K B SR B T B I I R A L A R TR AR G L
1 1R EARARILE R (421.300), AT EE CMEAE HRELA 1 1R EA R
B RA(405.160) , INFIFERMEAE FHB L 1 2 Bf B A e K L5 R 50(418.488) , X &
BF ST Y Ay [ 96 4 25 A B T RT E  RBE NB SR R AR R A B 1 1, 10
A1 202).

K2 FHRMESKERERFFNMNBERREFRFEINENFTANELER

A UEESERY Jh3E Z R
297 5L PRI = D R ke B 1 [0 )4 7 72 ECs/(mg + L71)
) (CTO)
] 26 JEE s TR 1:4 y= 1.089x + 4.497 0.940 2.961 295.704
1:2 y= 1.439x + 4.313 0.927 3.046 317.673
1:1 y= 1.305x + 4.452 0.992 2.643 421.300
2:1 y= 1.437x + 4.252 0.939 3.261 402.136
4:1 y= 1.310x + 4.177 0.965 4.252 359.595
AfA R A 1:4 y= 1.377x + 4.010 0.964 5.209 312.670
1:2 y= 1.337x + 4.316 0.976 3.250 401.588
1:1 y= 1.032x + 4.576 0.979 2.581 405.160
2:1 y= 0.655x + 4.747 0.980 2.431 358.771
4:1 y= 0.710x + 4.705 0.918 2.568 299.908
N AR TR T 1:4 y= 0.749x + 4.706 0.970 2.463 309.942
1:2 y= 0.750x + 4.778 0.897 1.993 418.488
1:1 y= 0.835x + 4.686 0.923 2.337 403.381
2:1 y= 0.972x + 4.469 0.953 3.481 311.402
4:1 y= 0.844x + 4.533 0.968 3.539 348.021

2.3 WHMS 5 E M ER S B 5 X3 BRI Bk 5K S s B A 3R

HR IR A5 SR AT, 7E(L s D~ = DB, TGS S 0w bk i 52 6 e 7 %05 7 2 28 Jis
BRI T AT (0 A T A /DN S M 0 TR B 24 AR K B SR B M TR S I R A P T
FLEE A 2+ 1 I EA R 8 R #(404.932), AT AT B0 "M AE “HBCH N 1 : 2 i A &
R EE R AL (421.143) s /NFT R AE T 1 s 1 B BT o R M 3L BE R A (431.228)
X R B H R B A A A I B L TR A A AN e R R M R o 2 e 1
12 2R 1 1(33).
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ﬁ#ix&jﬁ DI e 7S mlH KRB EC.,/(mg+ L 1) HH R

J5 B S5 I A e J7 D) (CTO)
7 R M 1:4 y= 0.712x + 4.836 0.989 1.705 263.356
1:2 y= 0.943x + 4.802 0.984 1.615 319.507

1:1 y= 0.995x + 4.665 0.962 2.166 292.886

2:1 y= 1.074x + 4.678 0.962 2.033 404,932

4:1 y= 0.680x + 4.529 0.962 4.938 218.920

nf ] B A A 1:4 y= 0.933x + 5.446 0.957 0.326 311.759
1:2 y= 1.294x + 5.722 0.962 0.281 421.143

1:1 y= 1.230x + 5.460 0.988 0.416 357.251

2:1 y= 0.990x + 5.195 0.867 0.604 331.735

4:1 y= 1.376x + 4.790 0.964 1.401 198.093

INERFE AR AT 1:4 y= 1.113x + 5.677 0.988 0.245 287.073
1:2 y= 1.060x + 5.733 0.999 0.203 412.189

1:1 y= 0.997x + 5.590 0.934 0.254 431.228

2:1 y= 1.521x + 5.462 0.973 0.490 323.948

4:1 y= 1.327x + 5.123 0.937 0.803 308.442

3 GRS

TR B S s e Sl ik A Ak 7 R B Y R L H R B A Y 32 Oy kO it T AR A R
2l AR ST S S0 VN i W X 5 A A0k 6K i B80T ) 2 DR RS A L T AT 0 AR T /N T ST AR A TR
A — 5 8O A I SCHR R T8, A ) DX 5 | B B Ak S o 1) e e A R 25 L 2
Pl A BIE T S TV PG R A A0k AT o 1 9 D 43 ) R A R T . 3 2 B BT (Pestalotiopsis-
specie) . J2 W8k T W (Fusarium proliferatum) . 425 35 5 W (Phomopsis specie) FlEE #% 91
(Alternaria specie) s %)% A& I TR FIAU 258 00 85 18 5 B A1 550 BF 92 % 0L G 96 TR 1 5 At
MBI EE AT & W (CLF-S penicilliumspecie) MK K B (Trichoderma longibra-
chiatum) 5 5K 38 75 55200 R I R SR A Bk 500 s TR 3 R 7 B T I SS B 161 RS T (Alternaria alter-
nate) 5 JE) SIS R B0 R0 Bk R s 1) 0 B Ay D A AR I AL AT RTS8 96 T RN
FERRAB . TS [ DXORRAE Bk 2 0 s Y B0 T AF A — € 22 5% . AN SCIE T A AR I T L m] n)
B (8 A TR AN e R 6L TR A Ry 24 50 7 K 1Y T2 S ST . PRI I AR U 85 SRR Sy 1 A A R R
T 14 B3 16 2 It B KA.

EURT . X By 16 5 e Bk 2 s 114 2450 9 8 A7 — 7 i 8. X 38 s 48 BE s R B, 75 %0 05
TR o TGP S K 3 B ) 245 2580006 o 5 AR A Bk 0 s ) 400 25 R R AT B I B Ak B A
SPAERS ST B R e X | B A Ak A TR s % R A s T 7 A e B ECs {0,382 mg/ L. B
SRR Z WY 5 EL 28 S I L 6 24 W) o 5 1) 9k e Ak 208 g 800 T3 A A otk ) A0 ) 8RB H AT B
Mo Bk 9T o 08 27 B IR O TR AT A AE — 6 ()8, Ll R Bk K 0 S 2 o DR TR TR 5 4R L B
o+ T TR 22 BOIE 58 AU X e — 4> Dt T R AT 24 0] 0 08, 3 SR B0 T 7R S PR A 7 v 8 S G = O
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