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Fig. 1 Symptoms of black-spot disease of pecan
1.1.2 AR A AHK2G 7 2 NI A, 53
BIBCHI AL 10 mg L' 2GR, & 4°C UKFE IR
A8 o AR50 gtk BERR B L3k 2.
1.1.3 #3454 SRERREE (PDA) HiFikk. %
B AL T 200 g, HIAIHE 20 g, TR 16 g ZZIB K
1000 mL,,
1.2 XWAHE

K F R 22 42 A BORGE O I g 8 i A% T 71 %o A
JELIS TR Y BE T o 4% 0 TR B R R L S 2 A Y
PDA 556, ¥R e T PDA KigRfdt |, 25C F
SR 5d I, TERIEREENSGITIRER 5 mm 1
HE, R T2 PDA B33t A S
VAEYE, B 3ANERE, T 25C KA TR
6d 5, KRH TP E M WEW R, I
B CHPHPR=(C AL H 75 HAR-2 R4 HAR
HV& BAR )N BB H AR ) 100%), FE T 10 i Al 2t
WH R, IR YR (ECso)o AALTII L
PR AR (CK), B0 PRER 3 IR,
1.3 HIEAE S

FIIH DPSV14.10 45 {444 2 44 245 7% A [R] 1 i/

BB S BT R (95% MEAR) , HFitE
ECs {fi- FIFH SPSS 19.0 #f:, RN % Jr 253
Hr ( One-way ANOVA, LSD) # 47 A& [a] 25 7|
ECs [HZ R B EEHT.

2 RGN

AEIRBFIXS C. fioriniae H)EH HNE
A7 8 Fh2YFIXT C. fioriniae 6 /1 TE R RE 7 0]
AR, IR A 2 RIXT C. fioriniae J 4% TR PR
A e e, 250 (£ 3) £ 8 PRI
C. fioriniae T 22K B HINE ] 22 53 B3 (F7.40=
12.507, P<0.001) ; MGTRNE . PREFME . S Es
Ak e G B0 VR i, S 2 ECs {H 43 9 2
0.13. 0.15. 0.58. 0.64 mg-L™'; H 7 W 5w
R, MLk A e K W A R, SF- 34 ECs (H 43 3 2
439, 550, 7.88 mg-L™"; FUARER BRI HOUR B
2%, W44 ECso AN 43.40 mg L', [F]— R HI%}
I — R PO [) B R T 22 4 K 7 B fE s 22 5%
PG P X R A 6 A TR PR 22 2E R P VR P 2 5 0
K, HXF ID179 Wk EE 1 (EC50=2.46) 5 JD756
PRIPE (EC50=0.04) 1 61.5 4% ; JLUK,  nibmse fk o 15 Frl
W TRIE 2 2 T AN R B R BE ) 5ok 22 S840 i)
& 55.5 f5 N 27.0 15 HILGREE A | Bk BRA&E
JHe . WEIRERXT 6 AN PRRAYEE )25 AR U XS/, B
KESREBAUH 1.61~3.83 15 (%£3) .
2.2 AEBEFREFIX C. fructicola BIE HNE

8 P AR AN C. fructicola V& 22 4= K W il VE
S WE (F (15 =7.320, P<0.001) (£4),
W A I R B e %) 400 T P ek, P33 ECso EL 43
HR 0.1, 0.13 m-L™'5 XFEEFE IX073 Ay il 55 SR
AP A R AT LB PRI ( ECso=0.01 mg-L™") |
HERER (ECsp=0.14mg' L") | MEHE (ECs =
039mgL") . fCHREFE (EC5o=045mg L") |
Bk 6 iz ( ECsp = 0.61 mg-L™") 5 & M st % i bk
JX0731 (ECsy=0.53 mg-L™") IRt
2.3 ARFREFIIT C. nymphaeae 895 H1iNE

8 P AR E X C. nymphaeae T %2 1=+ 59 ) il
VERGAEREES (F () =535, P=0.001)
(F5) o BREERE . 1 PETE RIS REERT TR 22 4= K4
HVE S s LR O W TR I . SR . FR LR B
R, MEMEEEREER ; ARG RIE 2. Rl—&
PRI AN R R AR TR 2228 K 0 A B 225 IR
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Table 1 Information of strains for test

TiES B G 5 RN P @4 A SREENT E](FFE-H) 2 F AL

Species Strain number Collection locations N/(°) E/(°) Collecting time(year-month) Host tissue

ID756  WiTLEAE Jiande, Zhejiang 119.28  29.48 2018-07 RS Fruit

ID119  WriL#4% Jiande, Zhejiang 119.28  29.48 2018-07 J5E Fruit

C. fioriniae (Marcelino and JD29 WL #4E Jiande, Zhejiang 119.28  29.48 2018-07 J 5 Fruit
Gouli) Shivas and Tan D12 WL 4% Jiande, Zhejiang 119.28 29.48 2018-07 S Fruit
JD32 AL &4 Jiande, Zhejiang 119.28 2948 2018-07 HSI Fruit

JD179 WL Jiande, Zhejiang 119.28 29.48 2018-07 J 5 Fruit

JD7536  WiiLZ4E Jiande, Zhejiang 11928 29.48 2018-07 HSE Fruit

JD031  WriL#{% Jiande, Zhejiang 119.28  29.48 2018-07 J5E Fruit

JX073  VLVE7 % Ji'an, Jiangxi 114.98 27.12 2018-09 # Branch

JX0731 VLV % Ji’an, Jiangxi 114.98 27.12 2018-09 % Branch

C. fructicola Prihastuti, Cai and Hyde A ZREIR Yuxi,Yunnan S5 s DI 9 Fruit
YN191 =B K Yuxi,Yunnan 102.55 2435 2018-09 F5L Fruit

YNI1911 = F K Yuxi,Yunnan 102.55 24.35 2018-09 JSE Fruit

YNI51 PR Yuxi,Yunnan 102.55 2435 2018-09 JSE Fruit

JX23 YL 5 % Jizan, Jiangxi 114.98 27.12 2018-09 FiBranch

€. siamense Prihastuti, Cai and Hyde Cz622 UK Chuzhou, Anhui 11832 32.30 2018-09 452 Fruit
D3 AT 7 4E Jiande, Zhejiang 119.28 2948 2018-07 A Leaf

JD31 WL 24 Jiande, Zhejiang 119.28 29.48 2018-07 J 5 Fruit

C. mymphacae (Pass.) Aa YN1633 = K& Yuxi,Yunnan 102.55 2435 2018-07 5 Fruit
JD043  WiVLE/H Zhejiang, jiande 11928 29.48 2018-07 M Leaf

C. americae-borealis Damm D2 AT #{%E Zhejiang, jiande 119.28  29.48 2018-07 M F Leaf
YN182 = MK Yuxi,Yunnan 102.55 2435 2018-07 WS Fruit

Rl €z52 LRI Chuzhou, Anhui 11832 32.30 2018-09 5 Fruit
C. coelogynes Damm JH111  WiL4&:4E Jinhu,a Zhejiang 119.65 29.08 2018-09 57 Leaf
C. tamarilloi Damm, Cannon and Crous D13 WL E4E Jiande, Zhejiang 119.28 29.48 2018-07 A Leaf
C. liaoningense Diao, Zhang, Cai and Liu ID041 AT 2 4% Jiande, Zhejiang 119.28 29.48 2018-07 i F Leaf

®2 HIAATRRE

Table 2 Fungicides and their concentration for tests

BT 2 YA CAS No ISR LA
Classification Fungicide Company ' Concentration /(mg-L™")
A HLFiZ Organosulfurs fRFR4RE: Mancozeb Sigma 8018-01-7 250. 200, 100. 50. 25
o it MEEE T B yraclostrobin Sigma 175013-180 80. 40,20, 10. 5

FAAE L T I R 6 25 Methoxyacrylates o )

T I Azoxystrobin Macklin 131341-86-1 20.10.5.2.5.1.25

A&k Difenoconazole Aladdin 119446-68-3 10, 5.2.5.1.25.0.625
=3 Triazoles .

JX MRS Tebuconazole Sigma 13186-33-8 4.2,1,0.25.0.125
R PR Benzimidazoles FRALAT R R Thiophanate-methyl Aladdin 23564-05-8 20,10, 5.2.5.1.5
B Tmidazoles WREER% Prochloraz Aladdin 67747-09-5 1. 0.5, 0.25. 0.125. 0.0625

R Pyrroles % I§ Fludioxonil Aladdin 107534-96-3 2.1.0.5.0.25.0.125
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R3 AEREFIXT C. fioriniae AEEMRE ZE KIS HNE

Table 3 Toxicity test of different fungicides against mycelial growth of C. fioriniae

AR (L7 EYAlEE by ] e ECsfHCFIIME + AritEiR)
Fungicides Strains Toxicity regression equation EC50(95%CL)/(mg-L™) ECsgvalue(mean + SE)/(mg-L™")
JD29 y=285+1.08x 98.94(61.32~159.62)
JDI119 y=195+1.88x 42.17(35.74~49.75)
JD12 y=275+145x 35.46(28.90~43.50)

AARHLEF Mancozeb

4340+11.43a

D179 y=3.53+096x 33.76(25.11~45.40)

D756 y=25T+172% 25.92(21.83~30.76)

D32 $=3.56+1.04x 24.18(23.18~25.22)

D756 y=623+2.59 13.32(10.01~17.72)

D29 y=338+1.74x 8.63(6.08~12.25)

o ‘ D32 y=348+178x 7.17(6.50~7.90)
HERERERII Pyraclostrobin D12 y=450+123% 2.53(1.83~3.49) 5:50+2.08b

D119 y=4.97+098 x 1.090.37~3.14)

D179 y=536+058x 0.24(0.03~2.12)

D756 y=599+1.73x 0.27(0.20~035)

D29 (A L 0.22€0.15~031)

o D32 y=633+1.78x 0.18€0.16~0.20)
e D12 y=647+123x 0.06(0.05~0.09) 0.13:£004b

ID119 y=654+098x 0.03(0.01~0.08)

D179 $=628+058x 0.01€0.00~0.05)

D119 y=5.05+125x% 0.91€0.66~1.25)

D29 y=5.06+117x% 0.890.69~1.14)

. D179 y=5.12+1.02x 0.76(0.70~0.83)
b il D756 y=529+1.05x 0.53(0.18~1.57) 0.64+0.10b

D12 y=539+1.01x 0.420.16~1.10)

D32 y=555+1.15x 0.33(0.14~0.76)

D32 y=3.85+1.06x 12.21€10.88~13.72)

D179 y=3.94+101x 11.14(9.51~13.06)

o ' ID119 y=3.74+1.30% 9.07(7.73~10.65)
PN Azoxystrobin D12 y=442+0.63x 821(6.40~10.53) 788+1.56b

D29 y=445+1.02x 3.44(2.87~4.13)

D756 y=454+091x 3.19(2.53~4.01)

ID119 y=428+098x 5.48(4.00~7.52)

D756 y=385+165x 4.95(4.27~5.73)

o D179 y=437+095x 4.62(3.12~6.86)
AR R Thiophanate-methy! D32 y=419+132x 4.07(3.78~439) 4390310

D12 y=445+093x 3.84(2.59~5.70)

D29 y=432+129x 3.40(2.79~4.15)

D756 y=5.96+1.40x 0.21€0.17~0.25)

D119 y=6.19+1.60x 0.18€0.14~0.24)

D29 y=6.15+134x 0.14€0.11~0.17)
DK 1% Prochloraz 0.15+0.02b

D32 (AR L 0.13(0.09~0.16)

D12 $=601+1.06x 0.11€0.06~0.21)

D179 y=6.16+1.21x 0.11€0.08~0.16)
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k3
AT Btk E VA ElEpp A< FE ECsfECFIMA + iniEiR)
Fungicides Strains Toxicity regression equation EC50(95%CL)/(mg-L™") ECsgvalue(mean + SE)/(mg-L™")

JD179 y=4.06+1.05x 2.46(2.18~2.73)
JD29 y=572+134x 0.2900.16~0.55)
JD32 y=5.63+1.18x 0.2900.22~0.38)

[ EE Tebuconazole 0.58+0.38b
JD12 y=552+0.88x 0.25(0.13~0.49)
JD119 y=541+0.44x 0.12€0.06~0.23)
JD756 y=579+0.55x 0.04(0.02~0.06)

2 ECs FEME S A R/ING FRRIE, TR — I8P < 0.05KF EZERRE. T,
Note: the representation marked with different lowercase letters after the average value of ECs is significantly different at the level of P < 0.05 in the same
column of data. The same followed.

R4 AREZFEFIZ C. fructicola REEMRE LEKWNFZHNE
Table 4 Toxicity test of different fungicides against mycelial growth of C. fructicola

BNl Btk BRI TR ] h g ECsfHCFIME + brifiR)
Fungicides Strains Toxicity regression equation EC50(95%CL)/(mg-L™") ECjsovalue(mean + SE)/(mg-L™")
JD7536 y=615+141x 6.11(3.05~12.24)
JD031 y=445+1.15x 2.98(1.32~6.75)
JX073 y=530+0.85x 0.45(0.23~0.86)
JX0731 y=2.60+1.59x 32.35(24.57~42.59)

ARARFLEE Mancozeb 40.31+10.74 a

YN1751 y=296+1.65x 17.23(14.31~20.75)
YNI191 y=254+137x 62.11(36.11~106.83)
YNI911 y=347+1.14x 22.14(19.26~25.46)
YNI151 y=233+180x 30.39(26.42~34.96)
JD7536 y=6.15+141x 0.15(0.08~0.31)
JDO031 y=630+1.15x 0.07¢0.03~0.17)
JX073 y=6.66+0.85x 0.01€0.01~0.02)
JX0731 y=427+129x 1.29(2.10~6.49)
L P4 ik B i Pyraclostrobin 431 +1.41bc
YN1751 y=3.04+1.76x 12.88(10.62~15.62)
YNI91 y=4.68+1.08 x 1.97€0.91~4.28)
YNI1911 y=430+139x 3.18(2.20~4.60)
YNI151 y=3.63+1.83x 5.58(3.23~9.64)
ID7536 y=476+0.95x 1.78(1.58~2.01)
JD031 y=4.93+0.89x 1.18€0.85~1.65)
JX073 y=537+091x 0.39€0.26~0.60)
JX0731 y=634+129x 0.09€0.05~0.16)
% B 5 Fludioxonil 0.11+0.03b
YN1751 y=587+1.76x 0.32(0.27~0.39)
YN191 y=641+1.08x 0.05€0.02~0.11)
YNI911 y=6.52+139x 0.08(0.06~0.12)
YNI151 y=6.57+1.83x 0.14(0.08~0.24)
JD7536 y=3.86+133x 7.14(5.33~9.55)
JD031 y=323+1.62x 12.43(9.95~15.53)
JX073 y=3.79+1.40x 7.31(5.91~9.03)
JX0731 y=4.55+129x 2.23(1.59~3.11)
SEREME Difenoconazole 1.25+£0.21b
YN1751 y=5.09+0.99 x 0.82(0.53~1.26)
YNI191 y=5.09+1.10x 0.83(0.59~1.17)
YNI911 y=438+1.46x 1.46(1.76~4.01)
YNI51 y=481+147x 1.34(1.04~1.73)
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G4
il BITR = VAICIE by i) R B ECsfH CPIIME + pRiEER)
Fungicides Strains Toxicity regression equation EC50(95%CL)/(mg-L™") ECsovalue(mean + SE)/(mg-L™")
JD7536 y=424+139x 3.54(2.95~4.24)
JD031 y=4.52+184x 1.81(1.19~2.77)
JX073 y=459+1.70x 1.75(1.12~2.74)
L JX0731 y=347+1.83x 6.87(6.05~7.81)
IR Azoxysrobin YN1751 $=4.94+0.90 x 1.16(0.63~2.13) 699+ 1.10bc
YNI91 y=347+2.03x 5.64(4.36~7.29)
YNI1911 y=335+196x 6.95(6.03~8.01)
YNI151 y=3.78+131x 8.45(7.22~9.88)
ID7536 y=6.04+128x 0.15(0.12~0.19)
JD031 y=595+0.85x 0.08(0.06~0.09)
JX073 y=6.58+1.89x 0.14€0.10~0.22)
e JX0731 y=431+155x 2.81(2.04~3.87)
HHRFE R Thiophanate~~methyl YNI1751 y=434+171x 2.43(1.77~3.34) 242+£0.26b
YNI191 y=474+1.55x 1.47(1.18~1.82)
YNI911 y=4.13+1.76x 3.14(2.44~4.03)
YNI151 y=437+159x 2.48(1.82~3.39)
ID7536 y=4.93+0.66 x 1.27(0.63~2.59)
JD031 y=4.80+1.12x 1.51€0.77~2.94)
JX073 y=530+137x 0.61(0.40~0.92)
. JX0731 y=6.17+1.00x 0.07€0.05~0.09)
oo YNI1751 y=639+1.13x 0.06(0.04~0.09) 0.13:+003b
YN191 y=6.87+240x 0.17€0.14~0.20)
YNI911 y=650+1.51x 0.10€0.08~0.12)
YNIS51 y=6.04+187x 0.28(0.18~0.43)
ID7536 y=235+130x 107.40(57.04~202.53)
JD031 y=355+1.02x 26.31(23.67~29.25)
JX073 y=3.18+132x 24.38(18.02~32.98)
JX0731 y=541+149x 0.53(0.38~0.74)
% M:EE Tebuconazole 17.07 +9.45 ¢
YN1751 y=371+131x 9.59(4.44~20.73)
YNI191 y=2.55+144x 50.02(34.61~72.30)
YNI1911 y=277+122x 68.63(42.53~110.76)
YNI51 y=453+0.72x 4.43(1.28~15.33)

MR ) ECso (HAR SRR, XiF JD043 kAT ECs, 8
J& ID3 [ 326.67 fi5; K, MEMEBERETER . W5 S
Ak e 1 B ) 22 S A B 2 14360 1130,
V117 5 WREERE . MERNE . FCARERBF B W R T
RXT 4 MHERRE R B ) 22 AR TR e, ER
{540 h 2.33~4.61 185,
24 AEBEFREFIXT C. siamense 85 /1iE
8 FhRTEFINT C. siamense T 224K B4MHIVE

2R RE (F (g5, =22.553, P<0.001) (£6),
W TR . WREERE N RE A, AR BRI 4
HoZs s MERRE RIS | RARREE | R R SR I e
XF IX23 BRI IITIAE - = T CZ622 THkk, SMEEE
Xt 2 AR AR R RO, X CZ622 B AR Y
ECs, {HJ2: IX23 HRAY 14.34 f5,
2.5 ARFREFIXT C. alienum BIE HNE

8 PR EFINF C. alienum T 224K BTN HIVE
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R5 AEFREFX C. nymphaeae FEIEME ZEKHWEHNE
Table 5 Toxicity test of different fungicides against mycelial growth of C. nymphaeae

il Bk EYAlElE Yy i) R B ECs P + rifkiR)
Fungicides Strains Toxicity regression equation EC50(95%CL)/(mg-L™") ECs, value(Mean + SE)/(mg-L™")
D3 $=2.77+1.40% 39.44(35.04~44.40)
o JD31 y=243+126x 106.50(63.95~187.63)
SRS JD043 y=3.66+093x 28.10(26.47~29.83) 07319830
YN1633 y=298+143x 25.84(18~37.11)
JD3 y=2.71+230x 79.83(7.25~13.33)
» JD31 y=372+171x 5.56(5.00~6.19)
Nt Pk T 6 Pyraclostrobin 10043 RS T ) 1136 +3.69b
YN1633 y=333+124x 22.12(13.57~36.05)
JD3 y=640+230x 0.25(0.18~0.33)
i ID31 y=647+1.71x 0.14€0.12~0.15)
W% H /% Fludioxonil 10043 6D 1 ARSI 0.29 £0.09 b
YN1633 y=532+124x 0.55(0.34~0.90)
JD3 y=5.60+0.64 x 0.12€0.05~0.26)
D31 y=483+135x 1.34(1.16~1.55)
R Pl JD043 y=5.18+0.77x 0.59(0.30~1.17) 0-80+0.28b
YN1633 y=492+1.05x 1.18€0.93~1.50)
JD3 y=4.02+157x 4.18(3.20~5.47)
s JD31 y=4.09+151x 4.01(3.16~5.09)
E TS Azoxystrobin 1D043 A5 L5 o 2.70+0.89 b
YN1633 y=523+054x 0.37€0.20~0.67)
JD3 y=421+1.02x 5.95(4.84~7.32)
. ID31 y=425+1.06x 5.11(4.15~6.30)
HHAERLE X Thiophanate-methy! D043 y=475+0.76x 2.15(1.05-4.38) 578 1.600
YN1633 y=3.60+140x 9.91(8.03~12.23)
JD3 y=584+0.82x 0.09€0.07~0.12)
. D31 y=579+082x 0.11€0.08~0.16)
L e JD043 y=6.09+1.59x 0.21€0.17~0.26) 0.13=0.03b
YN1633 y=617+127x 0.12€0.10~0.15)
JD3 y=585+0.71x 0.06(0.04~0.10)
JD31 y=555+0.70x 0.16(0.06~0.42)
%P Tebuconazole 5.08+4.87b
D043 y=171+254x 19.60(14.71~26.31)
YN1633 y=539+1.00x 0.41€0.27~0.63)

ZESWE (F (g =1845, P<0.002) (£7) .
W DRI R frie S MRk e FF) 100 0 4 FH AR VA8,
] ECso (H435124 0.09, 0.14, 0.90 mg-L™', Hk 2
WEBATE A P 8 e Tk PR 3 AP [l —
A DA TR A [R] B bR 1) 1 22 A A i P P A 22
S, I S fE R D 22 R OR L Bom

ECs fHIR A MIRIE Y 215.69 f5; WREEHE | Wk
TSRO 3.00, 2.98 f5; HEmMA . L
FREREE . TCPREETRITE . WSTANE . METEEEXT 2 ML
PRIPRINEE ) 22 RAS BN, O 1.34~1.79 1%
2.6 ARBEREFII C. tamarilloi 95 HNE

8 P RBE AN C tamarilloi B 22K EA —
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T6 AREREFIXT C. siamense NEIEKRE L EKEZHNE

Table 6 Toxicity test of different fungicides against mycelial growth of C. siamense

AT A [ EVAICIEVey S e ECsofH(CF3MH + FrifkiR)
Fungicides Strains Toxicity regression equation EC50(95%CL)/(mg-L™") ECsovalue(Mean + SE)/(mg-L™")
- JX23 y=1.68+2.08 x 39.4(29.96~51.97)
R4 5% Mancozeb 4435+4.89
" cz622 y=2.82+129% 49.2(39.65~61.13) 2
" JX23 y=647+0.87x 0.82(0.06~10.85)
NIk B I Pyraclostrobin 3.95+3.13b
CZ622 y=422+092x 7.07(5.26~9.52)
JX23 y=6.47+0.87x 0.02€0.00~0.27)
% 1 i Fludioxonil 0.10+0.08b
CZ622 y=5.69+0.92x 0.18(0.13~0.24)
JX23 y=525+0.86x 0.51(0.44~0.59)
&M% Difenoconazole 0.98+0.47b
CZ622 y=4.85+093x 1.44(1.28~1.63)
" JX23 y=4.52+0.71x 4.69(3.51~6.27)
AR iE Azoxystrobin 4.03+067b
CZ622 y=441+1.12x 3.36(2.95~3.84)
JX23 y=428+122x 3.89(3.52~4.31)
I B0 4 R Thiophanate~methyl 6.06+2.17b
CZ622 y=386+125x 8.22(5.88~11.48)
. IX23 Y= 631+1.79x 0.19(0.15~0.23)
PR fE % Prochloraz 0.19+0.01 b
CZ622 y=621+161x 0.18€0.12~0.26)
. JX23 y=5.04+141x 0.93(0.83~1.05)
JX MW Tebuconazole 7.14+621b
CZ622 y=2.75+2.00x 13.34(9.01~19.75)

FEMANEIVER (R8) , Hrb, KNG . PREEA
I e BE X C. tamarilloi T B B 40 6 /E H % 45,
ECso 1E/NT 1.00; MiAREZREEEEHIXT C. tamarilloi T
PRIV 2 (EC50=71.63)
2.7 AEFEFF C. americae-borealis B HNE

8 M AREE AN C. americae-borealis T 22K Y
MEIERA 2R (FR9) o PREEH . 18RS X
s R %o R TR AR TR 2 AE AT s I A I AR
ECs fH4 0.01~0.48 mg-L™'; fURRH#F ECso H N
47.10 mg-L™", XI C. americae-borealis B %5 J1 0 %
W,
2.8 ARIREFIXF C. coelogynes B 11ITE

8 P ARHEHIXT C. coelogynes W 22 - K I FAE
RIPERT (£ 10) , Horbr, BREE T 22 4= K4
HCRAE, ECso (M 0.10 mg-L™'; AR EREGBF A1
WA T TR 22 A A A R A 25, 38 ECso (N
33.29 i1 62.40 mg-L™",
2.9 ARZREFIXT C. liaoningense B J17E

8 MR X C. liaoningens T8 22 1 K 4 3%
B —EIEER (R 11) o S FAREFIH, BK
fiffz (EC50=0.13mg'L™") . ENE (ECso=0.24
mg-L") SJWMEEE (ECs,=0.48 mg-L™") ECs, {HY

/INF 1,00, SHIECREAT
2.10 ARREFFTER 26 BRREHERNEN

W 8 FIRTRFIXT 26 R AIH P 1935 S HEAT T4
o, 458 (K 2) K. 8RR AEiXTE
PRIGEE IR, Hirpr, WREE I G 2 Fh250) 00
JIT R HE I 9 FhORIE A . 26 /1> BRIk 1Y TR 22 2 KA
VeGSR, ECso {HM 0.01~0.28 mg-L™", FIJ ECs,
{843 5 & 0.14 F1 0.15 mg-L™";  H vk g 3% fik mas |
ECs, {4 0.51~2.08 mg-L™", F ECs, {E K 1.08
mg- L' PR B RSB A R L bk e Tk TR R R
H#ifiE, ECso fH M 0.24~22.12mg-L™", ) ECs, 8
Iyl h 413, 6.12. 6.94 mg-L™'; AU ER4R BEXT 26
R B¢ I TR T 22 IR VE 25 S K, ECso (H I 7R
1723 mg' L' DL b, Hr, 3 BRARIE T ECs (E T
100.00 mg-L™",

30 #tik

ATFER ML AR, WE T 8 FRI
FIXE O SO 26 1 BIBRIYE I &Sy, GiR%
U1 WA B 26 BRUH B A BE R
AACHIIEA, FLRBRA A B, H
WL BR T
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KT AEREFIX C. alienum FEIBERELZERKWENNE

Table 7 Toxicity test of different fungicides against mycelial growth of C. alienum

AT Btk EYAElE Yy i) ok 2 ECsfH CFIIME + pRiEER)
Fungicides Strains Toxicity regression equation EC5¢(95%CL)/(mg-L™") ECsgvalue(Mean + SE)/(mg-L™)
N YN182 y=207+1.75x 47.35(39.74~56.42)
FARFREE Mancozeb 56.41+9.07 a
CZ52 y=235+146x 65.40(51.73~82.88)
YNI182 y=457+0.96x 2.82(1.52~5.23)
nEE P T 6 Pyraclostrobin 3.57+£0.75b
CZ52 y=388+1.76x 4.32(1.62~11.48)
YNI182 y=6.11+0.96x 0.07€0.04~0.13)
% i Fludioxonil 0.09+0.02 b
CZ52 y=670+1.76x 0.11€0.04~0.29)
YN182 y=481+147x 1.34(1.04~1.73)
SEEME Difenoconazole 0.90+045b
CZ52 y=526+0.74x 0.45(0.37~0.55)
YNI182 y=352+244x 4.06(2.98~5.53)
W% B I Azoxystrobin 3.16+0.90 b
CZ52 y=423+2.16x 2.27(1.36~3.80)
YNI182 y=440+134x 2.83(2.25~3.56)
FA B R Thiophanate~methyl 330+ 048 b
CZ52 y=396+1.80x 3.78(1.29~11.07)
L YN182 y=594+0.80x 0.07€0.05~0.09)
PR fE % Prochloraz 0.14+0.07b
CZ52 y=6.61 +236x 0.21€0.13~0.33)
. YNI182 y=556+161x 0.45(0.21~0.96)
JX MW Tebuconazole 48.75+28.30a
CZ52 y=321+090x 97.06(85.44~110.25)

R 8 AREFXEFIX C. tamarilloi F—EHkELEKHZHNE

Table 8 Toxicity test of different fungicides against mycelial growth of C. tamarilloi

X7 Fungicides Btk Strains & /1A 952 Toxicity regression equation Hi) P IR FE EC50(95%CL)/(mg-L™")

(AR Mancozeb D13 y=2.07+1.58x 71.63(35.17~145.87)
it P4t R T Pyraclostrobin D13 y=637+1.02x 1.89(1.24~2.88)
% 1 i Fludioxonil D13 y=533+1.02x 0.05€0.02~0.08)
&M Difenoconazole D13 y=451+2.00x 1.75(1.46~2.11)
18 B4 5 Azoxystrobin D13 y=352+115x 19.70(14.06~27.76)
FIJE BT B R Thiophanate-methyl D13 y=421+1.07x 5.51(4.51~6.73)
IKf % Prochloraz D13 y=6.13+1.14x 0.10€0.07~0.15)
SRR Tebuconazole D13 y=512+031x 0.41€0.20~0.85)

R ARERXHEFII C. americae-borealis F—EkE 2 £ KHENHNE

Table 9 Toxicity test of different fungicides against mycelial growth of C. americae-borealis

A7 Fungicides Fi#k Strains # /7[81)3 75 72 Toxicity regression equation FH R E EC50(95%CL)/(mg-L™")

fRARHESE Mancozeb D2 y=2.82+130x 47.10(39.55~56.12)
NHE MR ERT I Pyraclostrobin ID2 y=372+161x 6.21(4.66~8.28)
% i Fludioxonil D2 y=630+1.61x 0.16€0.12~0.21)
&M Difenoconazole ID2 y=4.86+184x 1.20(1.03~1.40)
B TS Azoxystrobin ID2 y=4.04+1.14x 6.93(6.29~7.63)
F1 7 14 R Thiophanate-methyl D2 y=418+1.79x 2.88(1.81~4.58)
k&£ 1% Prochloraz D2 y=6.83+096x 0.01€0.01~0.02)
% Tebuconazole D2 y=550+1.57x 0.48(0.22~1.05)
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R 10 AEFREFI C. coelogynes Fl—EHRE £ £ KMNEFHINE
Table 10 Toxicity test of different fungicides against mycelial growth of C. coelogynes
A7 Fungicides Bk Strains # /1 [BA 75 F2 Toxicity regression equation F B EC50(95%CL)/(mg-L™")
RAR%REF Mancozeb JHI11 y=275+148x 33.29(25.00~44.32)
N Pk B T Pyraclostrobin JH111 y=328+186x 8.36(6.36~11.00)
W% i} Fludioxonil JHI11 y=627+186x 0.21(0.16~0.27)
M Difenoconazole JHI11 y=535+0.04x 0.77€0.68~1.06)
I Azoxystrobin JHI11 y=3.98+1.55x 4.56(3.40~6.12)
LA 1 R Thiophanate-methy] JHI11 y=446+1.07 x 3.17(2.92~3.44)
k&£ [1% Prochloraz JH111 y=649+1.51x 0.10€0.07~0.15)
JXMERE Tebuconazole JHI11 y=2.16+158x 62.40(51.52~75.64)

£ 11 AREZREFIX C. liaoningense F—BHKE £ £ KHNFZNNE
Table 11 Toxicity test of different fungicides against mycelial growth of C. liaoningense

A7 Fungicides

Bk Strains

#1375 72 Toxicity regression equation

IR E EC50(95%CL)/(mg-L™)

AR %5E4F Mancozeb ID041 y=3.76+0.94 x 21.10(18.24~24.55)
Nt AT P 8 Pyraclostrobin ID041 y=6.18+191x 9.54(6.34~14.51)
% B i Fludioxonil JD041 y=5.08+1.51 x 0.24(0.16~0.36)
G HEM: Difenoconazole ID041 y=4.79+0.88 x 1.72(1.59~1.86)
I B i Azoxystrobin JD041 y=3.67+137x 9.38(8.39~10.49)
FI LB 4 R Thiophanate-methyl JD041 y=411+1.11x 6.29(5.36~7.39)
Ik % Prochloraz JD041 y=5.86+097x 0.13€0.10~0.17)
JMEE Tebuconazole ID041 y=548+1.49x 0.48(0.40~0.57)
120 T #R Stains
110 s ®ID756 @ JD031
100 ! 5 @« JD12 ® D3
% ®ID32 D2
L ] [ ]
% JX073 ® YNI82
® YNI51 @ JD31
270 ®
- ° ® YN1633 ® JX0731
&n Ld
£ 60
= ® YN1751 ® YNI91
2 s0
= ] YNI911 @ CZ622
40 . #ID043  » IDI79
30 ’ ®JHI11 @ JD7536
20 . ® . ° ©CZ52 @ JX23
10 s i b4 | ®JX13  ® JDOI
3
0 %: . [ | ] I JD119 @ JD29
2 & ¢ & .
Ve AR P @& Lo & PP S L
' ST P F P ITE T ES
FES W TG O S
& N &2 P

A7 Fungicides

B2 8FREN 26 RRERENEN
Fig. 2 Virulence of 8 fungicides for 26 strains of Collelotrichum spp.
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RIEL T J& ( Colletotrichum Cda. ) J&—"18 74
g, WiEEABowEsh, B FhER IeR, 4
ol B ik BRI P R R, A
I TR R /R R O A TR R ) R A T T
St SRR AR ARG R T, IR A fre R A P
4 BRI IE TR ( C. gloeosporioides Penz. ) TH 24/
KA E e, T BEa o R A ARER B XT 4 Bk
JBE A < S TR B 22 RO 25 S W 2 . st g Y
SN, MHMARTRE DAITNE . e TR X AR AL R I TR ( C.
acutatum Simmonds ) 1 224 K L+ & ¥ B
AR AR . BRIEIENT BRI, 25% Tt
WA ik DRI LI L 50% WK I 3 PTIRA 570 T 430
g L7 el B I KSR ( Hylocereus polyrhizus
Webb. Britton & Rose ) Ji 761 i JH TR () 00 ] 25 R 458
I AR, WEMER . AR BRI
Jhe i FH A RN B T 5 | S %) BB S5 1) L i)
BiA R 2207 I RO Y A I R AR I RS
2 HA BRI 52 U AR A RN,
PEFHRY 8 Fhhii (628) XF 9 FhdH W rY i 222k K
TSR AR TR, L] — 24 F0)6F ] A e I TR 7 2
JT R BR A [ S B0 B 2 5 5 T o o P W A A
g R NG S M, X 9 P R . 26 N F PR
BIEA B AR EIVE R, R ke A
Bipd & 5 (HACEREREEXT 9 PR IH T . 26 D IEHRAY
RN &

WEFERMY, Rl 2450 0 S A2t H 27 3 fif g He
A2 ARerae 2 g, REREE (Camellia
oleifera Abel. ) Hi BRI H X ZHR . LHH
AN A P 2 M . AR IRARET, IR
W R R CAR AR BERT 26 D TRIPR MY ECso fH 25 0K,
SrAFE 0.04~100.00 mg L', IHk M ik o 1 1 % 1T i
W, ECso (HAMATE 0.24~22.12 mg-L ™" Z[H], i}
WA S B RXT LA 4 Pl GlUs vk ] BeREAIG; [R]AsF
ARIR, K [ AR M FRAS B TR RO A [R] R TR R 1)
HUBPEARIR] . WiT TSR LA bR, XK
Jie W TR AN PR B BRSOk H P R A AR
XFWREE R | W BANE | Rk s A AR TR R R UK
TR Y TRAR T DR B R . WS DRI | RTAe I
PR UE s VLPH 5 2 BRI AR . M TR . ik
WA Tk T P PR P R A URR . IR A 7 o PR
PRI 155 B TR D17 3 S LA R SR IR o

4 Hip
L B 3 L b R R E i

WEFEIZARRY T2 T o ASBETERIT,  WREEE IS
R 0 86 95 LA B R B R e, OCR
A, OO G E A T BB R, 4 BRI N B
T IR BRI B A 25 o Dkt R AT 24
P, EBE AR PR IRR e | I B Rk
P 1 P R 2R A3 TR R
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Toxicity Test with 8 Fungicides Against 9 Pathogens of Pecan
Anthracnose ( Colletotrichum spp.)

MENG Ke'?, ZHANG Ya-bo*, CHANG Jun®, LI Zhi-hong', WANG Di', ZHAI Feng-yan', SHU Jin-ping’

(1. He’nan Institute of Science and Technology, Xinxiang 453003, He’nan, China;
2. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract: [Objective] To test the toxicity of 8 fungicides against Colletotrichum in laboratory and screen out effect-
ive fungicides to control pecan anthracnose. [Method] The method of comparing mycelia growth rate was used to
determine the fungistasis of 8 fungicides to 26 strains of 9 Colletotrichum species, then the virulence regression equa-
tions were built, and the ECs, values for each fungicide were calculated. [Result] Among the 8 fungicides tested,
Prochloraz and Fludioxonil showed the strongest fungistasis to mycelium growth of all trains, with an average ECs,
value of 0.14 mg-L" and 0.15 mg-L"', respectively. Tebuconazole had a strong fungistasis to mycelium growth of C.
fioriniae, C. liaoningense, C. tamarilloi and C. americae-borealis (mean ECs, = 0.49 mg-L™"), but showed a moder-
ate inhibitory effect on other 5 species (mean ECs, = 23.60 mg-L™"). Difenoconazole had a strong inhibitory effect on
mycelium growth of five Colletotrichum species, C. nymphaeae, C. siamense, C. alienum, C. fioriniae and C.
coelogynes (mean ECs, = 0.81 mg-L ™), but showed low virulence for the other 4 species (mean ECs, = 2.00 mg-L ™).
The virulence of Mancozeb for the 9 pathogens was the worst, with the average ECs value of 42.70 mg-L™". [Con-
clusion] Prochloraz and Fludioxonil show high virulence for pecan anthracnose, and are the optimal candidates for
field control against pecan anthracnose. It is suggested to use Prochloraz, Fludioxonil, Difenoconazole and Thio-
phanate-methyl in rotation to control pecan anthracnose effectively and avoid developing resistance.

Keywords: Carya illinoensis; anthracnose; fungicide; toxicity test
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