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Sensitivity analysis of Valsa mali to ethylicin

CHANG Cuilian ZHU Xufei FENG Hao® HUANG Lili"
( College of Plant Protection, Northwest A & F University, Yangling 712100, China )

Abstract: To confirm the sensitivity of Valsa mali to ethylicin, the sensitivity baseline was established by measuring the mycelial
growth of 108 isolates collected from seven provinces of China in seven different years on the media supplemented with series of
ethylicin concentrations. The results indicated that 50% effective concentration (ECs,) values ranged from 3.602 3 to 55.728 3
pg/mL. Sensitivity frequency distribution showed a continuous single peak curve, presenting a normal distribution. No resistant
strain to ethylicin was found in the tested isolates, and the average ECs, value (17.242 1£0.929 2) pg/mL could be the sensitivity
baseline of V. mali to ethylicin based on analyzed results by K-S method. The isolates collected from different regions showed
different sensitivities. The sensitivity of V. mali from Henan Province was the highest, while that from Shanxi Province was the
lowest. The sensitivity of tested strains in different years did not show an obvious pattern of change with the years, suggesting that
V. mali is still in a sensitive population stage to ethylicin. The results provide important guidance for the scientific application
of ethylicin.
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Tab.1 Sensitivity of 108 V. mali isolates to ethylicin

T R R A 15 1] R A ML A 0 P g /(pgemL™) P RBR A 1 9 7
Isolates Years Locations EC,, Coefficient of determination Toxicity regression equation
314 2007 L vg T 5% 3.602 3 0.9346 Y=1.123 8X+4.374 5
974 2014 7R A2 F 3.770 4 0.998 5 Y=1.057 2X+4.390 7
661 2010 e 74 4 )11 4508 4 0.996 2 Y=1311 6X+4.142 2
915 2014 MR =Tk 45173 0.9256 Y=1.038 4X+4.320 0
y-66-p-5 2020 i 7 AL o6l 51228 0.884 0 Y=1.152 7X+4.182 2
987 2014 AR & 53060 0.969 8 ¥=1.293 9X+4.062 2
318 2007 1L 74 32 B 6.0479 0.8523 Y=1.282 7X+3.997 4
980 2014 WA f 7.166 3 0.988 1 ¥=1.043 0X+4.108 0
298 2007 1L PG 7 o 7.458 8 0.932 8 Y=1.135 1X+4.009 4
596 2009 e V4 S 47 7.4975 0.986 4 Y=1.242 4X+3.913 0
569 2009 e 74 3k FH 7.868 9 0.980 1 ¥=1.523 9X+3.634 7
181 2007 L AR 4R 5 8.167 4 0.895 1 Y=1.448 2X+3.679 2
y-62-p-1 2020 B 5 B AL 62141 8.707 3 0.956 7 Y=1.258 7X+3.8170
663 2010 e 74 4 )11 9.053 3 0.997 1 ¥=1.943 1X+3.140 8
563 2009 [ 7 ) R 9.2915 0.993 2 ¥=1.593 7X+3.457 1
561 2009 [ 75 sk FH 9.298 8 0.966 7 Y=1.507 3X+3.540 3
910 2014 g =] e 9.3350 0.959 0 Y=1.229 3X+3.807 5
416 2007 LT B 93599 0.966 5 Y=1.342 1X+3.696 4
981 2014 IR & 9.4712 0.998 4 ¥=0.967 5X+4.055 3
897 2014 g =] e 9.602 0 0.972 3 Y=1.493 4X+3.533 0
890 2014 HoR Rk 9.748 0 0.941 3 Y=1.812 5X+3.207 5
982 2014 WA 4R & 9.937 6 0.994 6 Y=1.141 8X+3.861 3
930 2014 W =Tk 10.164 4 09721 ¥=1.339 3X+3.651 2
302 2007 1L 7G5 o 10316 8 0.961 2 ¥=0.982 9X+4.003 8
753 2011 L 79 32 3% 10.3719 0.9739 ¥=1.320 2X+3.658 8
465 2009 [ V5 Jak FA 10.438 4 0.980 1 Y=2.261 3X+2.696 5
y-p-61-3 2020 A AL 61 10.605 2 0.963 2 Y=1.542 9X+3.4177
891 2014 HoR Rk 10.936 9 0.9775 Y=1.391 7X+3.554 2
321 2007 111 V5 32 3 10.963 5 0.961 9 Y=2.017 2X+2.902 2
305 2007 AP 11.127 1 0.9853 ¥=1.354 6X+3.582 6
875 2011 1L 74 32 B 11.774 8 0.878 5 ¥=0.895 8X+4.040 7
406 2007 L7 B 11.967 5 0.972 6 Y=1.563 2X+3.3149
4-4-2 2019 ITiEEEY 11.973 3 0.9152 ¥=2.008 8X+2.834 1
983 2014 WA 4R & 12.063 3 0.988 9 Y=1.302 1X+3.591 8
6-1-1 2019 1 g 2 12.110 4 0.922 8 Y=1.481 3X+3.395 5
y-p-61-1 2020 B s AL el 12.120 4 0.956 5 Y=1.583 0X+3.284 8
461 2009 B 74 3k FH 12.278 4 0.976 4 Y=1.376 2X+3.501 2
490 2009 [ V5 ik 4 12.362 5 0.999 7 Y=0.691 1X+4.245 2
509 2009 I V4 Jak P 12.649 9 0.963 3 Y=1.767 7X+3.051 9
323 2007 L1 79 42 3% 12.768 2 0.905 8 Y=1.411 1X+3.439 1
193 2007 WA 4R & 12.8449 0.944 0 Y=1.504 7X+3.331 6
929 2014 W =Tk 12.886 8 0.924 1 Y=1.261 8X+3.599 2
313 2007 1L 75 7 5 12.965 5 0.981 4 Y=1.532 6X+3.294 5
a-9-7 2020 5 ] 5 75 9 13.090 6 09146 Y=1.719 8X+3.079 1
918 2014 TR =0T e 13.240 9 0.991 9 Y=1.192 0X+3.662 7

418 2007 LT 5 13.3262 0.972 1 Y=1.582 8X+3.219 8
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£E3% 1 Continued
RS K 4 I ] SR 4 HiL A A e 8 /(pgemL ™) PERBR 7 47 19 5 7 &
Isolates Years Locations EC;, Coefficient of determination Toxicity regression equation
413 2007 L7 13.523 4 0.909 4 Y=1.028 2X+3.837 0
296 2007 WL 7g 77 5% 14.031 0 0.965 4 Y=1.599 8X+3.164 9
306 2007 ISP 14.159 5 0.9423 Y=1.404 8X+3.383 0
426 2007 L7 5 14.184 0 0.977 3 Y=1.773 1X+2.957 8
752 2011 L1 74 32 3% 14.228 3 0.988 8 Y=2.361 6X+2.276 7
10G 2019 L 74 1 ¥y 14.364 3 0.994 2 Y=1.082 8X+3.746 9
411 2007 L7 14.541 4 0.9379 Y=1.486 4X+3.271 9
5L 2019 HON KK 14.864 7 0.926 8 ¥=0.958 8X+3.876 1
10F 2019 1Ly 7 1 vy 15.777 8 0.9755 Y=1.2155X+3.543 8
419 2007 LT B 16.353 4 0.988 0 Y=1.411 0X+3.287 5
566 2009 [ V5 3k FH 16.860 7 0.973 4 Y=1.611 8X+3.022 5
294 2007 WL vg g7 R 16.892 6 0.987 0 Y=1.428 6X+3.246 1
762 2011 1L 74 52 4 17.0319 0.997 0 Y=1.598 4X+3.032 0
906 2014 g =] e 17.078 8 0.999 4 Y=1.297 6X+3.400 8
y-p-62-3 2020 i b AL 62141 17.127 8 0.974 3 =0.946 7x+3.832 0
5-K 2019 R K 17.240 6 0.982 7 Y=2.019 6X+2.502 6
4-3-4 2019 1 g B 17.3573 0.944 9 Y=2.153 8X+2.330 4
472 2009 B V5 sk FA 17.5292 0.9729 Y=1.572 1X+3.044 7
315 2007 L1 79 32 3% 17.550 1 0.9879 Y=1.579 1X+3.035 1
a-9-17 2020 B 55 BT 5 95 91 17.9579 0.9310 ¥=2.092 1X+2.376 0
469 2009 ¥ 75 3k FH 18.0356 0.9578 Y=1.576 8X+3.019 3
894 2014 W =Tk 18.257 5 0.9372 Y=1.193 9X+3.494 0
4-4-3 2019 ITIEEE=Y 18.4109 0.958 9 Y=1.853 7X+2.654 9
475 2009 [ 1 ) R 18.470 4 0.9912 Y=1.891 4X+2.604 6
03-8 2009 [ 75 sk FH 18.565 7 0.943 6 Y=1.512 4X+3.081 2
184 2007 1 AR 9A i 18.603 8 0.986 3 ¥=0.983 2X+3.751 7
a-9-19 2020 o E i TR NCE| 19.045 5 0.976 2 ¥=1.093 6X+3.600 5
6-E 2019 HR R K 19.164 8 0.970 6 Y=1.757 4X+2.746 1
467 2009 e ¥4 Jak B 19.598 6 0.879 8 ¥=2.584 8X+1.659 9
516 2009 B V5 sk FH 19.653 7 0.9552 Y=1.745 7X+2.742 1
755 2011 L1 79 32 3% 19.855 1 0.993 9 Y=1.245 6X+3.383 4
422 2007 L7 B 20.028 5 0.993 7 ¥=1.028 6X+3.661 2
578 2009 [ VG ik 22 20.082 4 0.986 0 Y=1.504 0X+3.040 6
6-F 2019 HN R K 20.083 4 0.985 4 ¥=1.279 5X+3.333 0
347 2007 1L 74 52 4 202229 0.9829 Y=1.284 2X+3.323 0
473 2009 ¥ V4 Jak P 20.240 6 0.927 2 Y=1.902 9X+2.514 4
917 2014 R =T e 20.422 4 0.970 6 ¥=0.995 8X+3.695 4
583 2009 [ VG S 42 20.4350 0.959 7 Y=2.080 2X+2.274 1
5-C 2019 HN R K 20.599 7 0.976 7 Y=1.373 9X+3.194 9
6-D 2019 HOR R K 20.677 8 0.9932 Y=1.592 9X+2.904 5
420 2007 L7 B 21.803 8 0.9957 Y=1.765 7X+2.636 6
y-62-p-7 2020 B i b A 62141 22.198 6 0.988 0 ¥=1.423 6X+3.083 3
312 2007 IS 24.036 5 0.978 9 Y=1.3357X+3.155 5
423 2007 LT B 24.167 1 0.954 5 Y=1.236 8X+3.289 2
5-M 2019 HR R K 24542 1 0.967 8 Y=1.573 8X+2.812 5
468 2009 e ¥4 3k FH 247572 0.963 6 ¥=1.023 6X+3.573 5
4-2-4 2019 ITiE=E=Y 24.989 8 0.977 1 Y=1.157 3X+3.382 4
322 2007 1L 79 32 ik 252511 0.984 6 Y=1.363 6X+3.087 8
349 2007 L1 79 42 3% 25.546 1 0.940 1 ¥=1.088 6X+3.468 1
477 2009 [ 75 3k FH 26.149 8 0.965 4 Y=1.284 3X+3.179 6
348 2007 L1 79 32 3% 27.907 6 0.969 7 Y=1.559 2X+2.745 8
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Isolates Years Locations EC;, Coefficient of determination Toxicity regression equation
6-C 2019 HR Rk 30.018 4 0.997 1 Y=1.180 0X+3.256 7
344 2007 Ly 74 32 4 30.295 8 0.910 7 ¥=0.819 0X+3.786 7
176 2007 L 7R 8 3 30.630 9 0.942 1 Y=0.917 1X+3.637 0
5-2-4 2019 LG A B 33.623 6 0.967 0 ¥=2.035 2X+1.893 0
5-2-1 2019 L g B 33.670 1 0.984 1 Y=1.533 6X+2.657 8
786 2011 L 79 32 3 33.778 6 0.9959 Y=0.843 3X+3.710 9
316 2007 Ly 74 32 4 36.539 6 0.903 1 Y=1.357 4X+2.878 7
760 2011 L 79 32 3% 45.060 1 0.889 3 ¥=0.833 0X+3.622 5
346 2007 L1 74 32 Bk 49.406 9 0.9742 ¥=0.992 4X+3.319 1
195 2007 A& 52,7539 0.909 0 ¥=0.950 5X+3.363 0
568 2009 [ 75 3k FH 55.728 3 0.890 9 Y=0.711 5X+3.757 6

T - 1% BUEC {8 M /N 21 K 3 47 HE T o

Notes: The arrangement is according to the ECy, value in an ascending order.
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Fig. 1 Frequencies distribution of sensitivity to ethylicin for 108
isolates of V. mali
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ENEEIN < N T SN U i S A I = 7 N i I A
B O B RRTE P=0.05 /K 257 A R E .
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R AR X 2, 25 00 A0, & TS [ AT 403 T 5 X 2
R I BURME AR —E 2R, o, SR A 2010 4E 1Y
Joi BRI XE 2 2R UM B 5, EC, F-2IME R (6.780 9
+0.95) pg/mL; 2K H 2011 4F (Y B bk SO E 5 1%, ECy
S {H M (21,728 7£1.02) pg/mL, BEAb, Al — 443 N
SR B2 1 3P R AR B A 0 TR TR AR X & R B RO M A
HERK2ZF o BRENG A & FCR M SR —
E 10 JRy B, AR B ARk B, O [R)AF £ 1) 4t 3 T ik
2 F O O R 5L B AF O BB AR Ak i 0 A
(#£3).
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Tab.2 Ethylicin sensitivity of V. mali field isolates from different locations

X BB ECy,fH 43 #ii #5 il /(pgemL™) ECs - ¥ fE/(pgemL™)
Regions Isolates Range of EC,, values Average of EC,, values
iy 36 3.602 3~49.406 9 19.763 0+1.79 a
H 10 9.748 0~30.018 4 18.787 6£1.91 a
B v 23 4.508 4~55.728 3 17.015 4£2.14 a
i 10 9.359 9~24.167 1 15.925 5+1.47 a
1 2R 11 3.770 4~52.753 9 15519 64.35 a
i st 9 5.122 8~22.198 6 13.997 3+1.83 a
i B 9 4.5173~20.422 4 12.833 9+1.68 a

T : [7) 5 B4 5 AR [R) 19 /N5 5 1 a3k 7R 2 Duncan GO 52 40 56 /5, 7£ P=0.057KF T 257 A 3% .

Notes: The same lowercase letter a after the same column of data indicate no significant differences at the P=0.05 level after being tested by Duncan's new

multiple range test.
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Tab.3 Ethylicin sensitivity of V. mali field isolates in different years

ARy R A PR 1% EC,ffi 43 7 5 Fil /(pgemL ™) ECs, V- ¥ {8 /(pgemL™)
Years Isolates Frequency Range of EC;, values Average of EC;, values
2010 2 1.85 4.508 4~9.053 3 6.780 9+0.95 b
2014 17 15.74 3.770 4~20.422 4 10.817 9+£2.70 ab
2020 9 8.33 5.122 8~22.198 6 13.997 3+0.35 ab
2009 21 19.44 7.497 5~55.728 3 17.990 1£2.29 ab
2007 35 3241 3.602 3~52.753 9 18.838 5+1.88 ab
2019 17 15.74 11.973 3~33.670 1 20.557 0£1.73 ab
2011 7 6.48 10.371 9~45.060 1 21.728 7+1.02 a

e W) BE G AS [ /NG B afl b3 7R 48 Duncan[C B & % K 50 )5, 76 P<0.05/K - 2 5 1 3% .

Notes: Different lowercase letters a and b after the same column of data indicate significant differences at the P<0.05 level after being tested by Duncan's new

multiple range test.
3 ihig

e I 2 B 3R B 3 R FOR o 2 R, T B
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A Sy — PR A U800 A R R TR R O R L R
PEAR T HRER . HAREAE (2025) PR LI, L35
F AR 02 W 2 0 = T AJE N TR R 22 2R K, LI
T P T T X B A 2 ) b e ik R G L G 4 (2024)
f 32 B BE S V% MR % JR S Alternaria alternata (Fr.)
Keissler( FETH 45, 1984) 192 P 8 1 E £ W, 80% &
w5 2% LTS H 43 AR 96 W & 1 BCyo fH N 7.75 mg/L, i
LT IR 25570 70% L6 B R (EC5=217.43 mg/L) .
H B 58 ©IE 52, £ 55 25 76 5 P R ()0 592 SR
FE o 4 R B R 0 B IR ROR (R 55, 2024) , 7F
SR R S B A R R R R B e . (HORE R
R T 0295 T % L B KT RIS B A

AT R D 22 A R R g, R TR A i 7
A48 13 1Y) 108 RSP AR T 2 0 TR X 2 2R A U
SE LR, RS B 2 R B R SRR A A A R
S P 2, TR A A A, B FR S AR
DX ) 3 SR AR 65 9 55 A Ak T B A O R R B B, DAL,
A LIt ECy, F 418 (17.242 1£0.929 2) pg/mL 1 4
] 32 SRR TR TR R R R MU SR . IR
AT T A 000 i S SR AR A2 AR R X 2 R Uk
PERYAR AL, S PF b 25 M XU S 2%

Sy 1k — 25 W £ 3 A S B P R AE (AL
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