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B OE: (X BMaanEFT N K E AKX LRZHEFEE S, Lh THAEYRE LR
REMRCRAAMEG K EEEZ—, [ B 6] A 5004 D LB R E By o6 B™ b & &R A
i EHF. [ %] MORAT % 367K 4 B (salicylic acid, SA)#= A% 44 (sodium nitroprusside, SNP)4: 22
BB MR FAL T B RRAT. AIHEFHIE. RRAKERBAB S TAMNF
% (tDNA-ITS 5 2| 9 #47)F R A 2 B R @, T AR FIRR SA = SNP xF B & 4937 4] 2R,
R PR EAFAANNEAANTm. [ER] BB 2 RERAAFBRLTH
(Diaporthe hongkongensis)#= & & 4k 7] # (Fusarium fujikuroi). R AT"% 46 SA F= SNP 4895 4 pL R
8 du i, RER AT R R A E kA M 6 £ K, {2 BB B A% 1) A % B (Diaporthe hongkongensis)
Fo A4k 7] H (Fusarium fujikuro) é9 37 5 4E B SF REAR. AR, TREHFBEN, ZH2HF 3
2B AE BT BT B BOR, 4 AR 50%% F T A A AL T E a9 40 R R & AT, L ECso
{35 %] 0.80x1077 pg/mL; M 43% /%, & B2 xF B4k 71 1 4947 #) B R & 12, ECsofE 4 0.094 5 ug/mL.

[4536 ) HHAER 50% % W I A 43% /KL BEAE A B R 506 257, FF4 AR AT R 26 KA B A= 2 -E-4h

FEEHIUH = 500 TR TR R 171[2023148-20 5); 5B 2 B L8 #13E £(GYU-KY-[2025]); 52 H 2 K £ 41
Bk I ZRiE£1(S202210976002); 57 BH T RS HFRIGA RN FI[2021]3-21 5); STMHIE ZEREEF AL (H AR I0H [R5 2
fili MS(2025)088]; 5t /M 48 A5 2545 (4 & il B FUAL 0 T 55 g4 48 F S = 00 H (G F & ZSYS[2025]023)
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Inhibitory effects of salicylic acid and sodium nitroprusside sprayed
before harvest on pathogenic fungi of ‘Manaohong’ cherry and
toxicity of different fungicides

NIE Huali!, JI Ning"!, WANG Rui!, ZHANG Ni!, LIU Renchan!, LI Yuxin!, TAO Qiuyun’

1 College of Food Science and Engineering, Guiyang University, Guiyang 550005, Guizhou, China
2 Guizhou Colorful Tianyuan Agricultural Development Company with Limited Liability, Kaiyang 550300,
Guizhou, China

Abstract: [Background] ‘Manaohong’, a cherry variety widely cultivated in Guizhou, is
popular among consumers. However, fruit losses due to microbial infection have aroused wide
concern in large-scale production. [Objective] To provide theoretical support for the control of
pathogenic microorganisms during the large-scale cultivation of ‘Manaohong’ in Guizhou.
[Methods] Prior to harvest, salicylic acid (SA) and sodium nitroprusside (SNP) were applied as
foliar sprays. Pathogenic fungi were subsequently isolated from the fruits of ‘Manaohong’. The
fungi were identified based on morphological characteristics, molecular evidence (rDNA-ITS
sequence), and pathogenicity tests. The inhibitory effects of SA and SNP on pathogenic fungi
were assessed in vitro, and the effects of chemical fungicides on the two pathogens were
examined in the laboratory. [Results] Two pathogenic fungal species in ‘Manaohong’ were
identified as Diaporthe hongkongensis and Fusarium fujikuroi. Preharvest treatments with SA
and SNP helped maintain fruit quality and exhibited inhibitory effects on surface microbial
growth, while they showcased limited inhibitory effects on D. hongkongensis and F. fujikuroi.
Laboratory tests revealed that several chemical fungicides displayed strong inhibitory effects on
the two pathogens. Among them, 50% fludioxonil showed the strongest inhibitory effect on
D. hongkongensis, with the median effective concentration (ECso) of 0.80x1077 pg/mL, while
43% tebuconazole had the strongest effect on F. fujikuroi, with the ECso of 0.094 5 pg/mL.
[Conclusion] According to the findings, we recommended 50% fludioxonil and 43%
tebuconazole as field control agents, in conjunction with preharvest foliar applications of SA
and SNP. This integrated approach serves as a potential strategy for managing pathogenic fungi
and supports the sustainable development of the ‘Manaohong’ cherry industry.

Keywords: ‘Manaohong’ cherry; salicylic acid; sodium nitroprusside; fungicide; indoor toxicity

HYEGLTARMEAE N 1995 4 2 AESN B aNgE B idh M A BaR iy A 0E Dk, HAl
HEFMNR MM, S StMEREDSEM  ESNE 2K AFED, R, HE
WOEZR RSMNE, BOEar s o makart™, BBk R R BV R e, AR 2R S 1l 2
ML & ZRE IRy, TR E EYNREE, RSN S EY, J,
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CA DR Y, SEm ARk 0 3= 2 B0 A 8]
Ak 52 (Diaporthe) | Jist £ 7% JH B (Col letotrichum
gloeosporioides) . Z4k{tIFE(Alternaria alternata) .
& 214 7] 1 (Fusarium lateritium) 58 5-81 ) sy
DRSS SR PR B Jo b A SR L, i HL™ 8
FEAR T HR B, ik, FRARMBRTE
Jiti, ARG e AR, SRR SR S A I
IR, StR S Ir B,

s T S P BORBE A BT BT 18 28 B R
LR Z—, RENMAEYER R FE
SERWR BTG . BET, X TRk R
SEEE MR R B, BE T R B
JE 2 A AR B . BB TR R . R
PR IR I T A L I TR . T
O WS TSE | DO R0 Tk s | R R PR M . SEBHBE AR T .
R R B ER DT PR R, R
XoF 25 JE 05 T L 2R R ) 48 £ 1 (Col letotrichum
gloeosporoides) 35 I /A 3 B P il /R A UL
KR (salicylic acid, SA)FI—Z% 1k & (nitric oxide,
NO)EM PR N IZATER 2 FAZ 06 1 %
9, ENIMUS S 2R AEBA RN, T X
YIRS W A AR A E ]
HIFMIE KA IR BEA RN IR BRI 06 0 A2 7,
AT E 22 52 2 E AR, A —Fh NO b4,
fil§ £ (sodium nitroprusside, SNP)7E &% { fif
GIFARARR] T Tz e AR, BF5E R, SA
FSNP X T AERE R4 5 Rwk i i it B B %
RO, AL B O B B AR NO R I 2 46 = 2R
SER A MR e, 1 A A L

AR, TR AR G S O B AR
R, FUE T A RIETIRA . TE
Biiie Regia 7T, A AR S —
AR TFB . RE SA Fl SNP B IESE RE % 4
FER ST, (H BT REA R Hi 3 Ak
Py A TR B BT ST o AN BIFSE X £

BRIEA TR ATHEIE SA F1 SNP AbFE,  FFXF I
AP AT o B ML RE , I3 AN e 2 4 Ho R AL
R B, DU P il B S 2O 3 L b
AR E | KRS I S A e AR s

1 #HRE5rZE

1.1 #&

MBS AR, >R A St TT I B AR kAR
S:Hb(107°0'14"E, 26°57"24"N),
1.2 ExHE

Ty 4% 2 7 7 M B I8 (potato  dextrose agar,
PDA)R; IR %L, T 5 i BHEE Tl bl ifg Ak AR
A BRZA w13,
1.3 FERFIFNEE

KB R, KT RN B AG BRA H 5
AN, L oA R A R A F] 80%
IRER R BT IR AN ), VTV R A A BR A 7 5
70% H 3L 1R R AT Ry R, RIS A i
WA AR ] 50% 78 R 2 n {4k 55, YL
WAL TR A BRA T 5 40%0 B e B 77
F, EiERECE YR B A 20% 0 8E TR
W B, =A% AGRO U2t ; 5% mk
BRI, AR R A YR AR AF; 40%
KTk RS R VR, IR E AR AR IR
5 4% DU SRR K 2L, R FIFEAE A H] 5 50%
A T PR A 20 BIORE ) L 50% 0 T I R R A 5]
43% )M B R A, e IE R ORI VEBI R AT PR
I El s 6% SENEEE S ARk R, b rp Rk
RAEVRHE A BRA T ; 25%85 H g2 FH, 1
FRAREAR A PR Fl s DNA RBURH &, T
AW TR B BR A Al . B SUR R SE,
B ARRHE A BR A
1.4 IBESLTARHESR AL IE

BEALIERE I 12 BRI, HH 0
4 AN, B ITEY, SA (A)bFR4L, W
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J£4 1 mmol/L B SA; SNP (N)ALFRZH , ¥ JE N
0.25 mmol/L Y SNP; SA Hl SNP IK44bBRH
(AN), 1 mmol/L SA 5 0.25 mmol/L SNP fJiR &
Vs Ok BRZH (CRO U P K EA T AR 2. 4321
WHEE S 3 . FER 4 MK B, dL5 A4
AR : 3 0 17 B REEIIH: 4 H 6 H .
4 H 13 H; ReAr@i: 4 420 H, £
W14 A 27 HHBEAT 17w, AR B b 3
BIApitiin+ 3 AR E o e e — it e SR T
7d, BIFFAES 45 do A ARIESE 50 i —SehE Fnm]
Fotk, EECK/NES) . TEAUMEAR 1 Ho s 3
AR — B REE, BRRIEE 7 d J5PEL TR SR
FE 3 h iz [ SEI0
1.5 IBIEOEREEN S S8

AN T B 39 A ) Ak B 8 il 5 8 [ S 56 2 1)
HFSLTARRE PRI E 10 P B AU A5 1Y
AL, RS sy BT 4 B 2P
PEBK F AR BT L 28U A PDA KR JErh
e, Bl JE R R LB Sy AR TR IR N
28 °C. WJEfEE SN G, 4 24 h
iy 1 KEETEY RIS O, Rt R B ME A
KE2RY 3 em HARRE, MIETVE IS PIGE 5
W22k, BeRH PDA 530t b, DI
FERaifb iR, X—HERER 45, BHE
ARAT FR B — 00037 A= TR (4 S0 s D5 AT TR
1.6 REEMNESENER

Z L AL S, W R AR IR AE PDA K57
b, IPE R E T 28 oCIE IR IR 035 3540 b
HEATRESR 5 d, AR5 FIHIDGS AU S it T
£ PDA Al b HIEA, I T8 22 Fde 18
BEERHER,
1.7 REENS FENFELEE

| BT o 4 D 22 9 I A R e o WS
HAR, KL AR SR A TCRE B0, &

HE DNA $2HURH & 95 BREZE DNA . DRI
FEKZ] DNA Sh#id, B R 5 9 1TS1
(5'-TCCGTAGGTGAACCTGCGG-3") fl 1TS4
(5-TCCTCCGCTTATTGATATGC-3")#i 1T PCRE?,
PCR #3458 iU 64755 B W8 e Pl T Ao i 5 A
BEWE AR RS/ FF PCR REfh . PCR §M 15
FRRE b 26 F AR T AR TR () A A R ]
Wy, FP9I7E NCBI 48 e it A7 X, SRH]
MEGA 11 P H AR (neighbor-joining, NJ)ik
WERGEKTR
1.8 TR JEE B RN E

TR B R . TR E AR S,
TR K A TG T o SR S A 75 % FE 1Y)
VS WPREE 30 s, BJS PR JCH/K R E v
Y3k, iERELERS TS EARYIT.
TR IRTE X, © 2l K B A 3
B, ORGSR — AN EAAH 3 mm UM
Mo 3, SEIHMBRE % 45 2 gl A1 21 1Y
o S TR A T A, ARSI R a
A HETEA 10 uL &4 1x10° CFU/mL i H 1
TREVEW, FF H AR 05 J5 BE o l HE b
3R b ERIEMERE, BRSO
BRICW ISR, I 25 df JBOR 2236 4
Mo Bl S, Bk 2 BE SR MRS T 352 iR A
25°C. MR 95%myfH i H IR 35 F2 48 kA 7 3
Fro FEDCIAM], R AR R AL B BRI o
1.9 A[EIFREE SA 1 SNP By B ARHNEHIR

B iE i SA FI SNP 43S A B K Hid
HIZE 60 °CHJ PDA igefp, fii SA Y&k E
3363 0.1, 0.5 F1 1.0 mmol/L; {fi SNP &
e A R £ 2= 0.025 ., 0.250 F10.500 mmol/L,
[F) s 15 7 TC TR 7K A B SRy %o RO o & TR
GG, MR R R I, 5
SEVERE, AR RE R LA e B AR o R
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EHMEDE, AT 3 R E R SR L
TR UERRTE . BT, P X SRR SR LA 28 °CHY
R IR MR R A TP 7 5 do IR AT 548 X
PRI SRR BRVE I ELAR
1.10 REFIXNHRERENSINE

SR FH TR 22 16 o 3Rk ORI g 25 W ik . 1
JE, W 80%CARER BEATIRAEN ] . 70% FF L7 b
RANEYER A . 50% AR5 R AR ] . 40%)E
PR L 20%NH e R G R EE R L 5% R A
TR 40% ATk FH PRI A7 711) . 4% DO SRtk s 7K 7L,
L 50%0% I PR K 23 HORER] L 50% 1 1 iF T
MR . 43% M R TR . 6% 5L RE R
AR TR L 25% M T g Ak v 7R 4 24 70 A G T
KBEEHI AL 10* pg/mL B Z5HHE, PR 259)
BRIV 530 FH TG RDK B Bl 28 5 AN [l e B A
FEMZG, AT AN 30 min J5 A . B
il 45 mL ) PDA 5 3% 3L 78 K R 58 5 2 A1 2
24 55 °C, BEJG 43 A 5 FhAS R e BE 6 i i 24
WIHRA A BRA R BIEA 34
FrFRLrh, BRI A A 4 R, BT H
NIRRT = S LN VA W & S ()
Xif HE

{1 I B F T LA 7E 2l Ak 1499 it o 1 5 Jk vp
KR EAR A 5 mm MR, FEHET
BrgRdkrpa RS, KRR IRILEIE A 28 °CIY
fE IR E R AR h i AT 5 . — BRI A
Xof BE2H A T V% EAR A E] 40-60 mm B, BI4E I
B, RA TR AN R HIE A, IF
P M AN TR) 2 5700 X T P P B B % AT
— A HL R, %R L2y R R X B
(BN AR T X) 590 T 2R A 4045 3 A A 320 (X
R B y)Z 8] B 5C FR O R, BP<2 50 o i Tk
JEE T EIC S B SRR () LR R S I v
T & 25 700 1Y ECso 18 S A E B R, LU
TEAT 245 7] B4 B RO RN M 1) o] S

2 ERS594

2.1 DEITEBMTEEEER

21 M20224-3 H 17 HZE 20224 4 A
27 HIE), 5 AR BHA XS 3036 2T Rk R S kA 7
M5 B SE A5 R . B B T AR TE 4 R A
TEARE] 8 MR, MERGAUH B 5 bR,
FOR o R R R A 2 el e
MY e, WIS HGLAEHE o
PR3 13 BRAGIEELTE , 43 000 18 0y A e JEL T
(Colletotrichum gloeosporioides) . %! #4
(Schizophyllum commune) #7275 /& (Cladosporium) ,
i (Bjerkandera adusta) . % 1L
(Polyporaceae) . 4 JJ 1 J& (Fusarium) . & 12 7]
Ak 5% 1 (Diaporthe eres) . 3¢ %% 7l 7 (Alternaria
alternata) . 114 #i (Irpex lacteus). 7%
(Xylariaceae sp.). i [if| %5 (Aspergillus flavus) .
F¢5¢ 1 H (Sordarial es) fl 2216 7 J& (Nigrospora) .

SRR, ARV B S 0 A A S
DT AEBEET, I HLTA AR AH i R 2T AR R
S SR R RIS D X R . eAh, BEE Wi
YRS, 45 Ak B2 195 I PR o 218 Ak
X R D B 2T IR SE A B M ST SA il
SNP WA IEASC, BB R, Rk
FIPUR PR REE . TR, 4 Fol kb ARG 1) Ak 52
R, 175 T B ANPE 9 SR DA o TR] A 72 TR Y 2
T ST X RRAE, KA R Ak B ) TR S AE
SOIAG L DRI AR SE TR, T KA TR RN A R B K S A 2
(9 SR S KA H B AR PR TR X sk IR
SR T WS it B AT LA SE 2 ] Ak 56 TR RN ik 0 T 1Y HS
B, AH TGRS X 2 RR TR X SRS AR G
22 HBRMNELSR

ZRbBRE I R, A 2 PRI IR
LUK T, HH 58 T, T2, 458
7N, HERNVEERE T1 APERE R SCE RS 5 3 d e
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*1 BEIERARNAARLGENEELEELER

Table 1 Pathogen identification results of ‘Manaohong’ cherry at different periods and under different

treatments

Group March 17th April 6th April 13th April 20th April 27th

CK  Calletotrichum  Colletotrichum Colletotrichum  Colletotrichum Colletotrichum gloeosporioides
gloeosporioides  gloeosporioides gloeosporioides  gloeosporioides Diaporthe eres

Schizophyllum Diaporthe eres Diaporthe eres Diaporthe eres Schizophyllum commune
commune Sordariales Xylariaceaesp.  Schizophyllum commune Alternaria alternata
Aspergillusflavus  Aspergillusflavus Alternaria alternata Irpex lacteus
Nigrospora sp. Irpex lacteus
A Cladosporium Colletotrichum Colletotrichum  Schizophyllum commune Colletotrichum gloeosporioides
Bjerkandera gloeosporioides gloeosporioides  Colletotrichum Diaporthe eres
adusta Sordariales Xylariaceaesp.  gloeosporioides Alternaria alternata

Aspergillus flavus Schizophyllum commune

N Nigrospora sp. Colletotrichum Diaportheeres  Colletotrichum Colletotrichum gloeosporioides
Fusarium gloeosporioides gloeosporioides Alternaria alternata
Nigrospora sp. Alternaria alternata
AN  Agspergillusflavus Colletotrichum Diaportheeres  Colletotrichum Colletotrichum gloeosporioides

Polyporaceae gloeosporioide gloeosporioides Alternaria alternata

WIE, FAESR S RIFIR R AT 1A); IiE
FRTRIPE T2 MPEAE IR SEAESE SR 5 d )5 H U IE
H AR5 5BA AT WLE TR 2244 (B 1B)o i 3 X
TIPSl A T4y B Alifh, A4
B PR D I — 2, NTTIESE T1 A T2
X 2 FhER BRI I HS TRk A BOR TR . ILAh,
FU AT I EOR I, R BB RE T1 A0 e T
K T2,

2.3 HREBIFESESHE

Bk T1: 7E PDA Fi3f 5 B Ei IR (18] 2A. 1 HEEBUHRMEER A WK T B: W
Kl 2B), WKFEFERKERE, SPFE, W22 bk T2,
SR a2 gR, W N IREEA, IEEH A Figure 1 Pathogenic results of pathogenic fungi. A:

R, o v _ Strain T1; B: Strain T2.
RS . B R FLEE, Ak LT i W G rain ratn

i, BEFARHESN(E 2C) . AR X L [ R 15 77
TS24I, W12 Wi bk ol B Js T B2 e

WA GBI, R RREA, FHAERK
RS, BB WS R w22 A0k, o

Ak 52 1 (Diaporthe eres).
Pk T2: 7£ PDA Fi3e5k FIGFR(K] 2D, 2E),
K IANZE AR B0, MRS SR, T 22

AR BRI TIE (8 2F), AR HE L EE
TG SRR, )20 HI BT 3 ik v] RE S 3k T
& )& (Fusarium).,
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24 FTFEYFETFEHER

o3 F A A SR A RN 3 B o R
WA ITS1 R ITS2 SIXF 2 bk E0w w1
rDNA-ITS JPFI 17T PCR ¥14 . SR BUIE
EEEHL VK 7 X S ) A TR I . G D455 2R
N, X 2 BRECR B Y 1TS P 8IH B Y 7E 500750 bp
( 3A). P4 7E NCBI M vl FiE4F T BLAST
[F) J5PE 781 e X o B R MEGA 11 3R EE T &
BEREW . HraEREY, B T A T2 5350
5 7 Y& 8] A8 7% 4 (Diaporthe hongkongensis)#il
JBE O 9 7] B (Fusarium fujikuroi) v F [7] — 43 32
e, ARRUEER R 99% (8] 3B 3C). ZG % I8TE
BHFE, X 2 PRI 58 50 A ds A A 58 T
(Diaporthe hongkongensis) 1 & © % 71 i
(Fusarium fujikuroi).

3 IBESLTAEME 2 #KR R E Y rDNA-ITS 551 PCR Bk E(A) R R % 4 B #(B)

2 PAMBRERSERE  A-C 2Nk
T1 @y IEmIE . FHEE ., 2475 K D-F 735
NP T2 BRIER R, FEE L, AT

Figure 2 Morphological characteristics of the two
pathogenic fungi. A—C are the front, back and
conidial colony maps of strain TI, respectively;
D-F are the front, back and conidial colony maps of
strain T2, respectively.

RIS NY

T NIZHE R GenBank %555 73 SO BUTAUR I T SCHY RIS R 5 B B AR USRI 1 ) 2 53 B {EL A P

VK JE ., M: DNA marker,
Figure 3

rDNA-ITS sequence PCR (A) and phylogenetic tree (B) of two pathogenic strains of ‘Manaohong

>

cherry. The GenBank accession numbers of these strains are shown after the strains in parentheses; The numbers
at each branch point represent the reliability of the branch; The distance scale represents the unit length of the

difference in value between sequences. M: DNA marker.
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2.5 A [EIRE SNP. SA %f 2 %hEIHRE
E=pA=RE: oA

ML 4 AT DUWER R, s (B AR SE R I AR K AE
U SNP ¥ H7(0.25 mmol/L 1 0.50 mmol/L)
ZENHNE], WAEHEE A 0.025 mmol/L 153
PR, HERBEX B 4A), EBIRE

A 00F pmek

E30.025 mmol/L
=30.250 mmol/L
g0 | €30.500 mmol/L
)
E
8 60F
L)
£
<
B
> 40
=}
(=]
©
@]
20
0
1
Time (d)
C _
80 73 CK
= 0.1 mmol/L
=3 0.5 mmol/L
KX 1.0 mmol/L

Colony diameter (mm)
& o
S =)

]
(=]

L,)._.1

Time (d)

4 A[EKE SNP. SA WMEBELEEMFECEDHEE KNI

R X T iR D T Y TR A AR EA TN E S R
P, BEFRWI AR SNP &b A ] 1 B 7% BRI
FRFEER, EH 2, 3, 4 K, BAFAMHE
EEARE I T B AL, X 2R WA AR A ok
FEVLREIPY, SNP X 305§ 21 Mk A B0 1 (R O 4
JIG)FHIC B Z W HIE (& 4B). TE55F7013,

B 801 mmck

£30.025 mmol/L
£=10.250 mmol/L
=3 0.500 mmol/L

= 60

£

5

Q

E 40+

2

-

fom}

o

=

O 20k

=k
1
Time (d)
D _
80 CK

= 0.1 mmol/L
£7] 0.5 mmeol/L
=3 1.0 mmol/L

=)
<
T

[}=]
L 3
XEERF 6

7

Colony diameter (mm)
s
(=]
Z>

ALK

55

5K

[=)
7

o
2

Time (d)

A: SNP Kb FH X7 Hk 6] AR 52 T

B0 ; B: SNP ACHEXTBE G IT BRI, C: SA AMHEXTF U RIAL R A ; D: SA AbFHEE Gk
JITBRIE o [6)— Kb B[R] 20 51 /NG “F Bl AS [6) 32 22 5 Wi 25 (P<0.05).

Figure 4 Effects of different concentrations of SNP and SA on the growth of Diaporthe hongkongensis and
Fusarium fujikuroi. A—B are SNP treatments; C—D indicates SA processing. A: The effect of SNP treatment
on Diaporthe hongkongensis; B: The effect of SNP treatment on Fusarium fujikuroi; C: The impact of SA
treatment on Diaporthe hongkongensis; D: The impact of SA treatment on Fusarium fujikuroi. Different
lowercase letters in the same treatment group indicate significant differences (P<0.05).
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S AR SA 1) PDA £53: 56, s a] A
TCW TR AR TG W 25 5 (P>0.05); AR, K
Jei 145 A BRAE A TR T AR S ORI B,
HE4 0.1 mmol/L SA 1Y) PDA 53 JE P 745 H.
T d5e/INIEl 4C) o 3% 2 AR Bl sk ity vk FE Y BT Y
SNP 5 SA VMR EE MR, X v ] A 72 B 11
MR . 5540, M 4D R LIE H,
FHEC T X R, AR SA AL T 22 B AR
22 # il
26 ARFEFINEEELZTRNEN
5h

i 3 T 22 A KRR T T 13 R
RS [ AL FE TR T, A PR TR R 0 B s
) 9 58 T AR BCR I & 5 s, AT

[l J5FE . ECso B AAHGREL, 25K W% 2, 18
MRAY 13 Fh2h50 b, S0%ME B G . 40% 4Kk F
FRIE . S0%FRTE R . 5% PEEE . 4%V Gk
B R A AR, L ECso fH 4 I K
0.80x1077, 0.56x1072, 2.93x1072, 5.00x1072F
12.12x107* pg/mL, Hrf 50% 0 12 i (195 1 e hy
W M, 20%0H BE B X 7 s 0] AL 56
(3 T 8555, H ECso fH 535 47.45x10% pg/mL,
27 ARIFAEFNECEIENERN
5h

3 T 22 A KRR T T 13 RO
T 5 TR EE T, 25 A TR RN O
JI I RCR W& 6 Bk, IR T R
T ECso (MM REL, 45RIEK 3. 1613 Fil

5 13 MEAFNEEELTEMFIZR  A-M 2 HIXN TR 2 PRFAH; BA/NEHR 6 4

KRR BRI e By, WAEZER, WEET,
Inhibitory effects of 13 kinds of fungicides on Diaporthe hongkongensis. A—M correspond to the

Figure 5

A% T 7P AR T o AR N

agents in Table 2, respectively; The six graphs in each inset represent the colony diameter as a function of the
concentration of the fungicide from left to right and top to bottom, except for the control (top left).
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Table 2 Results of virulence test of 13 fungicides on mycelium growth of Diaporthe hongkongensis in

‘Manaohong’ cherry

Pharmaceutical name

Virulence regression equation

Correlation coefficient (R?)

ECso value (ng/mL)

80% mancozeb (A)

y=1.793 2x+4.835 5

0.907 6

1.2352

70% methylthiobacillam (B) y=1.920 6x+4.220 8 0.830 2 2.5451
40% nitrilazole (C) y=0.485 7x+5.291 4 0.7115 0.2512
20% pyrithiamine (D) y=0.294 7x+3.621 9 0.663 6 47.45%x104
5% hexazolol (E) y=1.238 4x+6.610 9 0.9221 0.0500
40% phenoxyconazole (F) y=0.863 1x+6.946 8 0.939 1 0.005 6
4% teflurazole (G) y=0.777 8x+5.712 8 0.926 8 0.1212
50% cyclopyrimidine (H) y=1.251 8x+2.929 2 0.975 6 45.108 4
50% fludioxonil (T) y=0.145 1x+6.028 8 0.861 4 0.800 0x1077
43% tebuconazole (J) y=2.205 2x+5.762 6 0.842 1 0.4510
6% oligosaccharide protei(K) y=0.828 2x+3.444 0 0.944 3 75.643 8
50% benzodiazepam (L) y=1.170 0x+6.793 2 0.8750 0.029 3
25% pyrimidin (M) y=0.517 0x+4.563 4 0.861 0 6.990 2

Bl 6 13 FhEhFIx k€ %R 71 E A HIEIRER
FORNEEX AL EM), NEESA, WEET,

Inhibitory effects of 13 fungicides on Fusarium fujikuroi. A—M correspond to each fungicide in

Figure 6

X T

b

n

A-M ZR5IN LT3 3 H A% 250 5

e K RV ELAR AN

BA/NE R 6 4

Table 3, respectively; The six graphs in each inset represent the diameter of the colonies as a function of the
concentration of the fungicide, from left to right and top to bottom, except for the control (upper left corner).
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Table 3 Results of virulence test of 13 fungicides on Fusarium fujikuroi mycelium growth of ‘Manaohong’

cherry

Pharmaceutical name

Virulence regression equation

Correlation coefficient (R?) ECso value (ug/mL)

80% mancozeb (A)

70% methylthiobacillam (B)
40% nitrilazole (C)

20% pyrithiamine (D)

5% hexazolol (E)

40% phenoxyconazole (F)
4% teflurazole (G)

50% cyclopyrimidine (H)
50% fluomycin (I)

43% tebuconazole (J)

6% oligosaccharide protei (K)
50% benzodiazepam (L)
25% pyrimidin (M)

y=2.344 0x+2.073 1
y=1.723 8x+4.968 4
y=1.076 2x+3.847 4
y=0.358 2x+4.536 4
y=0.721 1x+4.744 8
y=1.054 2x+4.773 5
y=0.459 0x+5.375 7
y=0.405 6x+4.944 4
y=0.874 0x+3.956 0
y=1.082 9x+6.109 7
y=0.862 7x+3.923 6
y=2.405 3x+5.712 1
y=0.415 3x+4.788 1

0.896 2 17.760 1
0.823 8 1.043 1
0.977 6 11.775 8
0.7819 19.690 1
0.967 5 2.2589
0.9011 1.640 0
0.957 2 0.1519
0.947 5 1.371 1
0.964 1 15.649 8
0.888 2 0.094 5
0.939 1 17.689 3
0.916 0 0.505 8
0.986 0 3.2377

W20, 43% G | 4% DU FUBEE | 50% 4%
HR . 70%H BAR R A 50% M8 I TR T
S ARG, H ECso H 43514 0.094 5.0.151 9,
0.505 8. 1.043 1 #1 1.371 1 pg/mL. 7EftiA 5
BRI 7R FR L 43% 3 e 1 5 R M A 5 94 410 i 9 4
AEXT T 75, 20% NHk W TR i %o 1 G 9k 0 T 2
55, H ECsofH 19.690 1 pg/mL.
3 Wik

TS e T BOR SR 5 1R I 2R
K2z — o WF5E 5 M 3058 £ MR S 52 A% 200 12 i
I T FRAG B A A By 1 62 XAk
Pl ) K e B E T AR R, SRETR
PAE SR SZHEA T SA FI SNP AbFR, IR B
A ik 0] Ak 52 1 (Diaporthe hongkongensis) Fl ik £
Bk 71 (Fusarium fujikuroi) i 4= K, 31X SR 5
GRS AT AEZE S, W REAF AL Hh X B4
FPTal i 22 5. Ak, ARFSTE 5 MARAEK
A B L AR AR AL rh AL A g 13 Flig Jt 2T
R, BN T () A 5 B R TR O i ) TR Sy L 32 B
BURE . CA BRI PR TR Y A] S S0

BRET 28T, DRI skt B sy S8 1) X S D T B 4
TR A R B L

ASCER 13 MRS T E . H
. 80% ARG BN ZAE AL R TR, Al
o TYUR I B L A . AR REE
PSR, M EL I AR S EREPT, 70%
B B TR R . 50% AR TR R Sl 2R IF K e 2k
(benzimidazole, BEN)A A ], 12 4% 141 1) 1o
TERTHER B EER, THHAMpE A,
AT A1 )35 T A A R B 0T, 2000 98 14T e T
BY IR 1t S i 351 2% (succinate dehydrogenase
inhibitor, SDHD)A Wl , HAE H R #2381 T4
W W2 i o 4 52 PR TOR BHL T B 65 U AR, DT
P SR A A A s VRS — b s E e 26 N R
AT, 50% M B A i 38 2ak 400 1) A= 0 4 o
AR WA= 06 LA B K Sk Tk A 3 3 T L L
o D T ) 202 I UK AR K BRI T 6% T
B R —FP R B A AR R TER, B
WY A S EPUEE A, RIETHEYI R
£ 11, 25% 5 TR IR J T AU RR TN O R IR 2K
(quinone outside inhibitor, Qol) A B, H F %
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HLUHIZE T BHWT 4N 2K b Ml ¢l 22 8] A FL T 38
AR, TG =R AR T A, IR L
PIRETE AR, IR M RN IR Dy fRE, 52
PR B FE BB 0 H Y, 50%0 B IS VE A
— PP I % 2S5 TR 77 (phenylpyrrole  fungicide,
PP), HN G 1E T R o ¥ 1) b X 7 Rl
SRR VK542 2 28 DT Ak B 1 K 2 R A i 1)
S G PRSI 40%TE TR M | 5% L IR |
0% ik B BRI | 4% DU JRUTRE I | 50% 1% TR I il
43% I3 I 5 Ry 22§55 AR 0 S (ergosterol
biosynthesis inhibitor, EBD)IHIF], X245
308 400 ) A S A AR - B S R 24431
P — S05F B S BEAE 14 07 F 9B PR LAk s
HETX 22 f B BER A= ) 6 B R A= s,
T 52 M) B B A E AR B AR ST R, ke R
A1 771 T R 2 38 5 M RS P 3 A% ) 5 B
RH A% BB ™ Az I T P Ho A i 43 24 585 S Al 4 1
H B ity iS5 i AR SC B

WHE N B TR A 45 R, 2R RE L
Jr B RTIX 2 MR O TR A K A SO IR
HAr L PP 2SI AT EBT ZAMif 300 Ry d5efE - 50%
W B A T s AR e i, H ECso fHALH
0.80x1077 pg/mL; T 43 %)M 5 Xt O ik 1 B
BRI R e fE, ECsofEA 0.094 5 pg/mL. A
[F] B A R RN X 2 RO T ) A K HA AN R
TRIVE R, HEI AT BEJE B AN IR S0 R 2E )
SERRERTR], Gl Al i RE s . ARIEHE R
B PR - S5 2 T BB 1 RO S [ 2 T A Sk
AN R, AN B A Ak 2 45 48 R R BL
il AT BEAE — o B e T X AS [R5 TR 1 5
WA 2= AR . A, BURREX L. BT
SR 2 K A BB (] 3 MR L2 AR, AT
SO TR] (g o R0, L T RN AT BB A
s AN RS = X S Sy €L I W = R NS
WA TR — W IR

4 b

JRUE KRB SA FIl SNP 1] L4 5 52
Jo, AR I A AR S R B . AR
i FH 275 A1 1) B A 203 o) 5 1 Ak ] Al 52 T
BT AR . F NS R R, 50%0% G
Xof s () A 56 T AR 5O e, ECso {EAX
0.80x1077 pg/mL; M 43% Mm% e 04 70 T4 1
R, ECsofE R 0.094 5 pg/mL, A BT
B 2 PO I 5 R ARG Rt
S5 4 5t 5 K A R A — AL BB, W]
oy B B LT ARG 0% B 6 PR f Nl K e Btk —
EOBLINAN T
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