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Biological Characteristics and Fungicides of Cherry Leaf Spot Disease Pathogen
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of Plant Protection, Scientific Observation and experiment Station of Crop Pest in Xining, Ministry of Agriculture, Xining,
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Abstract: [Objective] Biological characteristics of Colletotrichum salicis, the pathogen that causes the leaf spot disease on
cherry plants in Qinghai Province, were studied and effective fungicides evaluated for the control. [Methods] C. salicis were
examined by the cross and spore counting methods. Its sensitivity to 26 fungicides was determined in the laboratory according
to the growth inhibition on culture media. [Results] PDA medium was found to be optimal for the C. salicis mycelial growth
and sporulation. Inositol and glucose were the optimal carbon sources for sporulation, while beef extract the nitrogen for
colony growth and peptone for spore production. The pathogen could grow between 5 ‘C and 40 “C but most rapidly at 25 C
and died at 58 C in 10 min; between pH 4 and 12 but optimally at pH 7; and well under a photoperiod cycle of 12 h light/12 h
dark. Among the tested antifungal agents, 10% phentermine methiconazole aqueous dispersion or 0.3% eugenol dissolvable
solution had the greatest inhibition with ECs, of 0.6 mg-L7l and 1.151 mg-Lfl, respectively, whereas 20% allicin oil emulsion,
80% manganese zinc wettable powder, and 500 g~L71 isobaric urea suspension the least efficacies with £Cs, up to 301.44
mg-L ™', 679.36 mg-L ', and 1 012.52 mg-L ", respectively. [Conclusion] The conditions and nutrients for optimal C. salicis
culture were determined and the effective fungicides were identified.
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Table 1

SRAFRERREY

Dilutions of tested fungicides

Z57] Fungicides

472 & Manufacturers

i £% % Diluted multiples

80%FUARER Y PRI 71 80% mancozeb WP

250 gL P ERE LI 250 gL' propiconazole EC

15% = M w] {4 K3 71 15% triadimefon WP

250 gL~ 16 B 1577 250 gL' azoxystrobin SC

46% 2 A /K 4 ORI 7] 46%copper hydroxide WG

300 gL~ A= - PIERMEFL 300 gL' benzoyl propiconazole EC
80%% 14 R MR EK7 71 80% carbendazim WP

70% IR T R AT I PR 75 70% thiophanate-methyl WP
40%JF M= 77 77 40% myclobutanil SC

50%WE I 14 127K 53 0K 7] 50% boscalid WG

325 gL I WS I 6 RV 325 gL benzoyl azoxystrobin SC
60%M: T AR LK 73 BURE 71 60% zolyl ether combination WG
10%ZK ik H B M 7K 43 BOREFT 10% dioxoconazole WG

430 gL' IR S 430 gL' tebuconazole SC

75%I1 B - LR R K 73 BORL AR 75% oxime-tebuconazole WG
75% WG W ERR 71 75% chlorothalonil WP

30% M M T 1§ 24V 71 30% pyraclostrobin SC

80% N #R £ AT I K7 751 80% propineb WP

500 gL S HiR B 500 gL' iprodione SC

25 gL Mg S BOF A AR 25 gL' fludioxonil FS
20% 2.5 2 FLi 20% ethylicin EC

8% 7 7 57 2 /K 77| 8% ningnanmycin WA

6%% 7 % % /K7 6% kasugamycin WA

6% TEHE -5 5 A AR 77 6% oligose catenin WP

0.3% T F&By ¥ 0.3% eugenol SL

3% A2 B R AR R R 3% zhongshengmycin WP

EDJERH SRR IR A R
SEIEIL R AERT AR A
LIRS A A PR 24 7]
S IEILRIBIE R A IR A 7]
56 R o B SR A R A )
i LS IERAR R A R A
WHL— L AR A
BRPEAZ R AR A IR A )
TLVEAR R A L A R 24 7]
ELI R BR 2 )

S IEIL BB RS AR A 7]
EL I R IGH 2 F
SeIEILRIBIEI R A IR A ]
RIS FEH A7 24 )
AR R AR R AR
BRPUALAR AR BR A R
TR BB T A B A BR A
LA RAZEERITAE AT
TL RT3 A5 PR A 7]
S IEILRHBIE RS AR A 7]
BB EN R LA PR A

WG AR A SR AL PR AT BR A 7]

I = R AR A PR A

LR R R A R A
PR T EIE S AR AL A PR A ]

LR R AFI R A PR A

400, 800 1200, 1600, 2000

300, 600, 900. 1200. 1500

400+ 800 1200, 1600, 2000

500~ 1000, 2000. 3000. 4000

1000+ 2000~ 3000, 4000, 5000

200. 400, 800. 1600, 3200

400, 800. 1200, 1600. 2000

1000+ 2000~ 3000, 4000, 5000

500~ 1000, 2000. 3000. 4000

500, 1000, 2000. 3000. 4000

500, 1000, 2000. 4000. 8000

300+ 600 1200, 2400. 4800

500, 1000, 2000. 3000. 4000

400. 800. 1600, 3200. 6400

300+ 600 1200, 2400. 4800

300, 600, 1200, 2400. 4800

1000+ 2000~ 3000, 4000, 5000

500~ 1000, 2000. 3000. 4000

300, 600, 1200, 2400. 4800

100, 200, 300. 400. 500

200+ 400 800. 1600, 3200

100, 200. 400. 800. 1600

100, 200. 400, 800. 1600

100~ 200. 400. 800. 1600

100, 200. 300. 400, 500

400+ 800 1200, 1600, 2000

1.4.4 pHAEX BALH AR JLH 09 H & & KFo = 5089
#vh 1 0.1% NaOH ¥l (m/m) 1 0.1% HCI ¥ i
(VI V) ¥ PDA Ks 35 3 19 pH {7 B 5 % 4. 5.
6. 7. 8.9, 10, 11, 12°", WK E VB AR pH i1
PDA JEFdkrfio, HAE 3K,

145 RMBE AR IR G HE FEKRF T
MmN R TR I 0 S 0 TR D e 4
T PDA VA e, 4358 T 24 h #2285 . 12h ok

BRI 12 h BRRE RSB | 24 h RSO I A1 R R 3,
HAPEE 3K,

146 mREBLOHELEE KEV (5mm) P
AN 2 mL TG KB K B OB, BT 35~
70 °C (BRFE 5 °C) A fE IR /K ¥ 58 /K 7 10 min (g
P 1 min) J5BCH AT SR WA B Y B R
BT PDASE R P, EE 3K, LL28CH
PR (CK), 87 d Mg HA KR, 5 E Bt
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Fig. 1 Effects of culture media on mycelial growth and sporulation of C. salicis
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Fig. 2 Effects of carbon sources on mycelial growth and sporulation of C. salicis
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Fig. 3 Effects of nitrogen source on mycelial growth and sporulation of C. salicis
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Fig. 4 Effects of temperature on mycelial growth and sporulation of C. salicis
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Fig. 5 Effects of pH on mycelial growth and sporulation of C. salicis
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Jt [ JE H Photoperiod/h

e 0h, ARG 12h, 12hJeHE+12h B 24h, 4O .
Note: 0 h, 24 h in the dark; 12 h, 12 h light+12 h dark; 24 h, all day under
light exposure

6 [E)E R B HA RS S0k T B Y B A KR P F Y S
Fig. 6 Effects of photoperiod on mycelial growth and
sporulation of C. salicis

216 HBHAGHLERLREZNT  C salicis TF
35~55 C L E AZKIE 10 min, W22 AEAS 44 H ™ AR
W%, HFE 60 C MU FAMFRZAER, Hitk#E
55~60 °C [B)HF i 2R B4R /NN 1 °C 7 2 g,
ZEHTE 58 °C /KA 10 min J5 W2 AREIE R £ K, U
Z P BOETRE A 58 C /K 10 min,
22 ERNGTITFE

ENFE S ELRFLIH, 26 FgiFIXT C. salicis
B AR ROR B BA — & I HIE R, B 255009k B2

ZRBK (K 7). mE2EFRATH, 75T 20 fi ik
SR TR R, A RECR B 0 10% A Rk R OER g
WG, ECsyH 0.60 mgL ' FHUE 325 gL' 2% I -
S SC. 430 gL' RMEE SC. 60% Mk fL 25 WG
H175% J5 R EE WG, ECsy 20 9 3.652, 4.418.
6.347 F1 8.69 mg'L '; 46% S A L4 WG, 25 gL' %
B FS. 30% NEMEEE S SC. 250 gL' BEEE g SC.
40% fiE T e SC. 50% WE ik T8 i WG 1 75% A T i
WP, ECs, /3 5 J& 22.615, 30.451, 30.846, 44.844
48.978. 55.106 F173.097 mg'L ", 70% FILHHETR WP,
15% = W] WP, 250 gL' HFFWE EC. 80% £ 14 7
WP, 80% 7N £% £ WP il 300 gL' 4 /1 -7 3Rk EC,
ECsy 535104 102.96, 105.487. 173.021, 175.55, 177.664
1206871 mgL ' 40 B AR 522 119 80% X 2% il B
WP 1 500 gL~ 5 ik SC, H ECs, & ik 679.36 Fl
1012521 mgL o 7EJ5 6 FiAE¥ R B A H, 03% T
T AW SL B AR R4, ECso 4 1151 mgL 5
FHSE 3% TR E WP F 8% TRIE R WA, H ECs,
43 B 16.236 F190.615 mgL 5 FRKIE 6% B R E
WA Fl 6% 28855 5 1 WP, ECs, 23 %l J2& 157.389 Al
187.284 mg-L 5 i 41 T 200 S 45 22 B9 O 20% 2 5 &
EC, H: ECs, ik 301.439 mg'L .

3 Hnsak

B JH R R B YR R —, BER
Qe Z MY TR, i] 5 | 5V LA B 22 o
FEO N KRB R T S R
RO HRREC IR RE C R  BE e
S, TEHE R ERARO A IR K o i B 2
TR A W WL A R E L —, RE
SRR B 7 B R T, 3 R 2 TR
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TE: A, 10% kR ER K 43 BOREA: B, 325 gL K A-BEBTEEIF A C, 430 gL RIEECEIE A D, 60% M k- AR I K 43 HORE
E, 75% 5B R EBK M BRI F, 46% A EAAIK D BORIA: G, 25 gL MR IS BT FR A H, 30% Nt ME Rk AS BV A 1 250
gL' BEMEERIEN: 1, 40% WM BIEA: Ko 50% WE M B ML K S ORI Ly 75% T BT IR M, 70% FRE R B O AT VR e
Al N, 15% ZMERTHE MR A 0, 250 gL TIFFMESLIN: P, 80% PIAREFTTIBIER AL Q, 80% £ RVEMA A R, 300 gL' M
TIFRMEFLA S, 80% fRARF IR A T, 500 gL' REIREIEA: U, 03% T FEHEBAEMA: V. 3% R R R
W, 8% TH#HRAKA: X, 6% FEEmEHRAN: Y, 6% FEH-BEEEA R Z, 20% ZFRIM; CK, %[ PDA KR,

Note: A, 10% dioxoconazole WG; B, 325 g~L'l benzoyl azoxystrobin SC; C, 430 gL'l tebuconazole SC; D, 60% zolyl ether combination WG; E, 75%
oxime-tebuconazole WG; F, 46%copper hydroxide WG; G, 25 g-L’l fludioxonil FS; H, 30% pyraclostrobin SC; 1, 250 g-L’l azoxystrobin SC; J, 40%
myclobutanil SC; K, 50% boscalid WG; L, 75% chlorothalonil WP; M, 70% thiophanate-methyl WP; N, 15% triadimefon WP; O, 250 g‘L'l
propiconazole EC; P, 80% propineb WP; Q, 80% carbendazim WP; R, 300 g-L'l benzoyl propiconazole EC; S, 80% mancozeb WP; T, 500 g‘L'l
iprodione SC; U, 0.3% eugenol SL; V, 3% zhongshengmycin WP; W, 8% ningnanmycin WA; X, 6% kasugamycin WA; Y, 6% oligose catenin
WP; Z, 20% ethylicin EC; CK, Blank PDA medium.

B 7 RE SR E R A 2 & KA IR R
Fig. 7 Inhibitory effect of fungicides on C. salicis

7 VR 2 S S X A M % L R AR ) e R R A BT . R, AR RS R IR IE R
FE, R BUAN[R) B 35 25 A5 24 RE 52 e A M0 0 L T ) A R A&, TEBR MA Fll Czapek Sh 15 32 3 135 0] 7= 4,
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Table 2 Toxicity of 26 individual fungicides on C. salicis

aneziyl
Fungicides

80%AUARHR B TR K2 /1) 80% mancozeb WP

250 gL P ERME LI 250 gL' propiconazole EC

15% = MBI AT R AR 77115% triadimefon WP

250 gL M G BV 7 250 gL azoxystrobin SC

46% 2 AL K 73 HORE 7] 46%copper hydroxide WG

300 gL' F- R IEZLIN 300 gL benzoyl propiconazole EC
80%% 14 R AR 443 77 80% carbendazim WP

70% R B R AT K 7 70% thiophanate-methyl WP

40%F 1 e B I7 571 40% myclobutanil SC

50%ME M 1#1 %7K 7} FCKE R 50% boscalid WG

325 g L7 IS S 577 325 gL' benzoyl azoxystrobin SC
60% M- AR ARIE K 73 BURE 7] 60% zolyl ether combination WG
10% 25 ik PR 7K 43 BORE 7 10% dioxoconazole WG

430 gL' MeRs BT 430 gL tebuconazole SC

75% 115 1 - IR 7K 53 BORL ] 75% oxime-tebuconazole WG
75% ET WS AT 7] 75% chlorothalonil WP

30% ML M B I &L 71130% pyraclostrobin SC

80% P AR 4 FTIEEA 771 0% propineb WP

500 g-L ' 5 HilR T 71 500 gL' iprodione SC

25 gL MR TR BIF RN 25 gL' fludioxonil FS

20%Z. 7% 2 FLi 20% ethylicin EC

8% T 7 %5 2 /K7l 8% ningnanmycin WA

6%% % % 7 /K 6% kasugamycin WA

6%SERH B B I TR H 71) 6% oligose catenin WP

0.3% ] T FIVA #771)0.3% eugenol SL

3% AL B YRR 77 3% zhongshengmycin WP

SN TTFR AHR R EL i ok B
Regression equation Correlation coefficient ECsy/ (mngfl)
y=2.22x—-1.2872 0.949 7 679.360
y=1.104 9x+2.527 1 0.968 8 173.021
y=1.012 6x+2.951 2 0.992 9 105.487
y=0.698 7x+3.860 8 0.997 7 44.844
y=0.504 3x+4.316 9 0.975 6 22.615
y=0.389 8x+4.097 4 0.995 2 206.871
y=0.657 6x+3.524 2 0.945 1 175.55
y=0.841 5x+3.306 2 0.9852 102.96
y=0.578 7x+4.022 0.979 6 48.978
y=0.576 8x+3.995 6 0.988 6 55.106
y=0.701x+4.605 7 0.994 7 3.652
y=0.692 8x+4.444 0.998 3 6.347
y=0.621 8x+5.138 0.991 1 0.600
y=0.691 3x+4.554 0.990 0 4418
y=0.691 4x+4.350 6 0.988 2 8.690
y=0.711 3x+3.674 3 0.958 2 73.097
y=0.862 4x+3.715 6 0.973 1 30.846
y=1.195 9x+2.309 7 0.996 6 177.664
y=0.657 5x+3.024 0.978 6 1012.512
y=0.782 7x+3.838 8 0.935 6 30.451
y=0.548 5x+3.640 2 0.916 8 301.439
y=0.319 1x+4.3755 0.980 8 90.615
y=0.704 3x+3.452 6 0.998 2 157.389
y=0.615 9x+3.600 4 0.969 9 187.284
y=0.413 7x+4.974 7 0.949 2 1.151
y=0.468 3x+4.432 8 0.963 1 16.236

H 7F PDA Fil SA I 224K B, #F PDA Fil OA
MR E . AR, BRERRELAMT, WK
A AR T 6 1) i A e VR 4 O] A WL R 2 0 Rl
G5 30 h 2 R R R . I it B 0T it B A
NYE IR, 7E 5~40 C NI¥ReAK, HiiiEii
FER 25 °C, (HAERE N 5 CH, WEILEAERK,
35 PNE A A AL S IR T A AL R
DR 3 % S R R A BRI VL B T, FE pH O 4~
12y N BT UAE R R = 46, il pH ER 7, {Hid
e 2 R ) T 22 2 KR A, A ) — g
X 2% Az i I R B 22 A5 K 0 AR ) 2E R R AR T A R —

Ho BWAEIMOLRIM Y ER AERK S ™/, #
AR IR A O ZEE (12h /120 ), UEHIZ R XF
BRI ER R B, x5 % e i B ge 4l SRR
I I B BB TRy 58 °C, /KR AL FH 10 min.,

A 5 8 Ao % R K I R o 0 o L TR P N
R R, KB 26 FR2GRIXT C. salicis () AR R 0
YIEA — s ERT, B 245780 e B (0 38 i il
YE s . g R B, TEdbR R b, 10% Ak
FER S (9400 FR AR SR R B, ECsp M9 0.6 mgeL ™, BB =
WS R B TR C. salicis B HI RO B8, X 508
HEE XK FE 5 BRI BERG B ( Bipolaris oryzae ) 257 i
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PERIBFFE 45 AR 5 0.3% T F & B E N —Fhat (o 2h
PR TRy U527 TR0 X5 A7 M0 A S T 5 | RS P MR B I SR i
FIBTIR AR, ECsy N 1.151 mg'L o ME4h, 325
gL' JEH R EG . 430 gL OMREE . 60 % MR AR
T 75 % JF5 AT FSCAR T2 11 Jis 245 X A Bk I TR 11 2 ) 8¢
M, ECso 5350 3.652, 4.418. 6.347 il 8.69 mg'L ',
BUNF 10 mgL s x5 %557 A 40 B 5T R #4924
S AR ( Colletotrichum lupini ) XF 7% 7 77 SO M p
W P 72 TR AR A o A0 RS 35 25 ) B 5 [ R ) e
T BAHE ( Colletotrichum boninense ) % % 7 1Y
B 70 T 1 T - LA R ) B A8 At SR R A
AR o A A 50 {09 285 50) v 80% AR ARER BF . 20%
ZARFEM 500 gL SR IRBT A RCR A, X 5 5]
VBT 5 [6) A 4 1 55 LI Bk SR ( Colletotrichum
spp. ) XA AR AR B A SRR E A 22 1 2 SR — 30

ARG XS 5 U BB B B (C. salicis ) 194
Yy F s PR AT A3 A IR 358 26 S 1 I =R AT =
BESIONAE , RS0 45 S AT A 7 U AR i B Y 2R G
Prigdett =% . Al T2 mEEE N T, H
] BB ORI 7 i — 2P Bk

S 30K
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