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Fitness of Pyrisoxazole-resistant Isolate Inciting
Tomato Early Blight

SHI Xiaojing, WANG Huajie, SHI Rui, ZHAO Lijuan

(Department of Biology, Xinzhou Teachers University, Xinzhou 034000, China)

Abstract: [ Purpose] To evaluate the resistance risk of Alternaria solani inciting tomato early
blight to pyrisoxazole, and the fitness of pyrisoxazole-resistant isolates was studied. [ Methods ] The
sensitivity to pyrisoxazole, stability of resistance, and growth rate of resistant isolates were analyzed
by mycelial growth rate method. And the sporulation, germination rate, spore competitiveness, patho-
genicity, and toxin production were also assessed. [ Results | Resistant isolates were low to moder-
ate resistant to pyrisoxazole, and the resistance could be inherited steadily after 20 generations of
subculture. The mycelial growth of resistant isolates declined along with reduction of sensitivity.
Their sporulation increased and spore competitiveness became weaker, but germination rate did not
vary. Their toxin production declined so that the pathogenicity turned weaker. However, the pathogen-
icity of resistant isolates was stronger than that of sensitive one under the impact of pyrisoxazole.

[ Conclusion ] The pyrisoxazole-resistant isolates, whose resistance can be inherited steadily, pos-
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sessed enhanced reproductive capacity, weaken viability and parasitic ability, but they can be expand

their populations by the suppression of sensitive populations with pyrisoxazole. It is necessary to

monitor the field resistance continually, and make the prevented strategies for development of pyr-

isoxazole resistance.

Keywords: tomato early blight; pyrisoxazole; Alternaria solani; fitness
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Tab. 1 Sensitivity of pyrisoxazole-resistant isolates
Btk B AEHTTE HHRRHL ECsy/ RER g LA
isolate regression equation r (mg'L™) resistance ratio resistance level
W-11 y=5.25+0.86x 1.00 0.51 0.91 UK sensitive
XW-1 y=4.12+0.99x 1.00 7.73 13.80 fIC#t low resistant
XW-2 1=3.97+0.95x 1.00 12.08 21.57 #1141 moderately resistant
XW-3 y=4.05+0.88x 0.99 12.00 21.43 #1141 moderately resistant
XW-4 y=4.16+0.79x 0.99 11.52 20.57 #1Hi moderately resistant
120.57, WU, XW-1 witkE TIERGEEM, XW-2, KT E #k XW-1 89 504 4% %oy 51 9 13.80,

XW-3 Fll XW-4 Btk A hHident .,
2.2 PUPEEPRA AR E M

3% 2 AT FEJC2Y G IR bR B 7R AU
AR, BUPERARIY ECso ZBIEA K, HAS TR
U AR AR R T 0.95. 25 0. 10 A1 20

14.27 1 13.66, £ 20 fR B B Bk A5 40 F K HE K
V-, BUHERRECR R AR IR, Tk
XW-2, XW-3 Fll XW-4 1£5 20 185 Pt A 5
AT TR o AL, B R AR X I T R Y BT
PERT RS E B .

®2 MERIEEEM RS R R E M

Tab. 2 Stability of resistance of pyrisoxazole-resistant isolates

Hikk ECs¢/(mg'L™) YRS resistance ratio B ARE A5 3L ratio of sensitivity change
isolate GO Gl G5 GI10 Gl15 G20 G10 G20 G10 G20
XW-1 7.73 7.03 6.85 7.99 7.94 7.65 14.27 13.66 1.03 0.99
XW-2 12.08 11.97 12.58 12.15 12.30 11.89 21.70 21.23 1.01 0.98
XW-3 12.00 11.72 12.52 11.62 11.29 11.51 20.75 20.55 0.97 0.96
XW-4 11.52 11.98 11.15 12.08 12.21 11.71 21.57 20.91 1.05 1.02

H: GO. Gl. G5. G10. GISHIG204r 94k F7580. 1. 5. 10 15F1204K%.
Note: GO, G1, G5, G10, G15 and G20 indicates subculture on the 0, 1st, 5th, 10th, 15th and 20th generation, respectively.
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Note: Different letters indicate significant difference at P<0.05 level by
Duncan’s new multiple range test.

E 1 AEKSHREREEE KRR
Fig. 1 Growth rates of pyrisoxazole-resistant and

sensitive isolates
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Fig. 2 Linear correlation between ECs, values and
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Tab. 3 Sporulation, germination rate, pathogenicity, and toxin production of pyrisoxazole-resistant isolates

e PETEEX10° e U5 T A /mm? pathogenicity area e .
wi TR e FF SR A%
isolate ! ,) germination rate FaEp L W MR AL 2 ECjs of inhibited germination
sporulation no pyrisoxazole treatment pyrisoxazole treatment
W-11 1.70+0.60 b 65.91+3.31 a 4.60+0.44 a 0.85+0.10 ¢ 4.89+0.88 d
XW-1 2.73+0.27 a 64.84+2.65 a 3.98+0.31 b 2.35+0.42 b 14.36+2.53 ¢
XW-2 2.94+0.51 a 64.55£2.94 a 3.65+0.50 be 3.19+0.49 a 23.2242.17 a
XW-3 2.91+0.77 a 62.70£1.65 a 3.58+0.45¢ 3.2740.45 a 19.47£1.56 b
XW-4 2.99+0.48 a 62.17+7.90 a 3.31+0.57 ¢ 3314045 a 16.90+1.85 be

I R F/NG 5 88 4 Duncan IO S AREVE R G E0.05KF N 27 8% .

Note: Different lowercase letters in the same column indicate significant differences at P<0.05 level by Duncan’s new multiple range test.
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Fig. 3 Spore competitiveness between pyrisoxazole-resist-
ant isolate and sensitive isolate
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