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Screening of biocontrol agents against tobacco root rot caused by Fusarium oxysporum and
preliminary effect evaluation

LIU Xiaokai', ZHANG Yu', ZHENG Qian', LI Qian? SHI Yihong', ZHOU Yang', MENG Haoguang', CHANG Dong™,
CUI Jiangkuan
(1. College of Plant Protection, Henan Agricultural University, Zhengzhou 450046, China; 2. Henan Tobacco Company
Nanyang City Company, Henan Nanyang 473000, China; 3. Henan Tobacco Company Pingdingshan City Company,
Henan Pingdingshan 467000, China)
Abstract: In order to screen biocontrol fungicides with high efficacy against tobacco root rot caused by Fusarium spp,
the pathogenicity of four dominant Fusarium species were determined by potting method, the inhibition rates and control
effects of six novel biological fungicides on the four species of Fusarium spp. were determined by mycelial growth rate
inhibition method and pot trials. Furthermore, field trials were conducted to evaluate the practical application effects of four
selected agents on tobacco root rot. The results showed that the co-infection by Fusarium oxysporum and Fusarium
proliferatum could significantly impaire the agronomic traits of tobacco. In plate confrontation tests, three biocontrol
fungicides, composite microbial SL, Bacillus licheniformis 2.0 x 10% CFU/mL SC, and Bacillus amyloliquefaciens
3.0 x 10® CFU/mL SC showed strong inhibitory activities against the four types of Fusarium spp. The pot trials and the field
trials confirmed their efficacies against tobacco root rot caused by Fusarium, and Bacillus amyloliquefaciens 3.0 X 10
CFU/mL SC had the strongest effect on the promotion of the agronomic traits of tobacco.

Key words: tobacco root rot; Fusarium oxysporum; biocontrol fungicide; control effect

:2025-01-04
: 2024YFD1400400 2023410000240023
202410466017.202410466059
2002— o E-mail da kai0529@163.com
1987— - E-mail jk cui@163.com
1986— o E-mail cd411@outlook.com
- 63 -

hE4IM  https://www.cnki.net



24 5

1
t, Fusarium 1.1
spp.
R3
[,
51
4 o
F. oxysporum .
F. proliferatum F.
equiseti
F. solani ¥, 2017
21.5%", 2018
F. sinensis
1.2
25%"®, N 1.2.1
o1
[10] R
. o 625 gL
N o 14 h
30d
o (2 1.2.2
el Trichoderma asperellum
93.13%
(3] B. uscereus
B. subtilis 7d.
o (4 30%
1.2.3

o [ %71

https://www.cnki.net

- 64 -

100

100
2.0 CFU/mL N
3.0 CFU/mL
6%
3%+
3% o
0s)
4
1:125 o
1:125 o 4~5
26°C
20°C 10 h o
el 6
5
6 mm 7d
3 25°C
500 1000 5000 10 000
0s)
61
1:125
4~5 3d



2025 10
10 mL., SPAD °
30d o 1.4
1.2.4 Microsoft Excel 2019 IBM SPSS
Statistics 24 Origin 2022
Y2001 2023 4—9 5 .
30 2.0 CFU/mL 500 2
1 000 2.1
3.0 CFU/mL 200 30d
200 m?, 2023 6 2
2023 7 16 20
1.3 1.
1.3.1
/%= - - %X 100
1.3.2
10 {
) GB/T 23222—2008
5 0 1 4
1 1 A~E N
3 . .
1/4~1/3 1/2~2/3 5 F~1J N N
1/3~1/2 2/3 N o
172 4
-2 x X 100
) + . .
"= - %100 . .SPAD,
1.3.3 19.87%.35.79%.28.48%
10 ¢ 31.90%.35.32%.34.39% 27.07% +
) YC/T 142—2010 30.57% .30.98% .
N N 33.11% .40.32% .41.02% .48.06% 33.83% 1 .
° TYS-4N
1 4
Jem fem / /g SPAD /(mg/kg) Jem?
Fo 12.10+0.26bc  4.00+0.15¢c  51.67+2.03cd  3.80+0.26de 28.23 + 3.48abcd 6.97+0.83b 38.87+ 1.31bc
Fs 13.67+0.29ab 4.80+0.21bc  61.00 +3.46abcd  4.23+0.19cde  30.60 +3.25ab 9.93 +1.59ab 47.23 +7.98ab
Fp 13.30+0.15ab 4.40+0.15bc  52.67+491bcd 423 +0.23cde  29.60 +3.21abc 9.39 +1.27ab 45.20 % 1.04abc
Fe 13.47+026ab 550+021lab  56.67+2.73bcd  4.50£0.15bcde  33.95 +2.32a 9.99 + 1.55ab 50.07 £ 2.39ab
Fo+Fs 1423+0.44ab 6.73+0.6la  68.00+436ab  530+0.26abc 2630+2.7labed  9.43+0.72ab 4923 +0.61ab
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( 1)
/em /em / /g SPAD /(mg/kg) /em?
Fo+Fp 10.47£0.77¢c  4.30+0.12bc 48.33 +2.40d 3.334+0.07e 20.17+1.82d 6.57 +0.54b 3527+191¢c
Fo+Fe 12.97+1.20ab 4.63 +0.26bc  64.67 + 1.67abc 5.87+0.92a  27.53 +3.16abcd 9.60 +0.91ab 45.67 + 1.88abc
Fo+Fs+Fe 12.87+1.19ab 4.50+0.44bc  64.00 £ 1.73abc ~ 4.63 £0.18bcd 27.70 + 1.21abcd 8.50+1.58b 42.53+1.61abc
Fo+Fp-+Fe 12.57+1.13bc 4.20+0.06bc  60.67 = 6.23abcd 4.50 + 0.46bcde 22.73 +2.75bed 7.83+1.31b 40.63 +2.43bc
Fo+Fe+Fp+Fs 12.23+0.52bc 4.43+0.64bc 59.67 = 11.35abed  3.67 +0.09de 21.00 £2.67cd 6.93+0.80b 38.63 +3.56bc
CK 15.08 £0.56a 6.23 £0.62a 72.25+1.65a 5.58 £0.28ab 3420 £2.04a 12.65 £ 1.50a 53.30£4.38a
Fo.Fe.Fs.Fp N N °
p<<0.05 .
22 4 68.04% .82.96% .85.17%
4 2,20 75.56%: 100
CFU/mL N N N
3.0 CFU/mL 4 84.77% .90.18% .90.91%
o 10 000 89.90% 2.0 CFU/mL
4 84% N N
2.0 CFU/mL 70.73% .82.31% .84.61% 79.25%
80.66% 81.02% 3.0 CFU/mL
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59.49% 69.23%, 80.06%.86.82%.85.99% 83.81%
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® 66.00% . CK 49.40%
54.00%.52.00% 38.01% 25.44%.94.55%.24.07% 68.58%, N N
O 6% ©) 7
24.01% 12.01% 2 . - 3.0 CFU/mL
5 3.0 CFU/mL .SPAD CK
N N N CK,
2 6
/em /em /g SPAD /(mg/kg) fem? 1%
® 17.35+0.78ab  7.18 £0.81a 4.42+0.58a 39.1+1.18ab 1198t 1.01a 39.33+£4.58a 42.22+1.67c 24.01 +3.00d
@) 13.50+1.89ab 6.83+0.69a 3.51+0.29a 37.8+2.82b 11.63 £0.83a 3570 + 1.84a 48.89+1.85b 12.01 +3.33¢
® 16.25+2.05ab  6.83+0.77a 3.83+0.93a 36.83+1.33b 11.73£0.33a 37.68 £6.93a 25.56 £0.69¢ 54.00 £ 1.25b
@ 1658+ 1.19ab 7.78 +2.34a 4.95+0.71a 37.50+1.47b 11.93 £0.49a 4390+3.81a 26.67+0.79¢  52.00 £ 1.42b
® 1720+ 1.68ab  6.98+0.22a 5.81+1.22a 43.35+2.46a 13.58 £0.73a 44.20 +7.96a 3444+139d 38.01+2.50c
® 18.78 £2.27a  8.53+094a 6.42+2.14a 43.55+091a 13.05 £ 0.64a 55.63+11.81a 18.89 £ 0.36f 66.00 +0.65a
CK 12.57+1.07b 6.80+t1.77a 3.30+0.47a 35.10+0.60b 11.57 £ 0.44a 33.00+5.14a 55.56 £3.05a
2.4 -3.0 CFU/mL
3 3.0 CFU/mL
.2.0 CFU/mL N N
3 11.10% .17.48% .16.06%  25.93% 2.0
66.67% .51.28% CFU/mL . N
43.59% 7.59% .8.93% .7.30%
23.08%. 14.38% 6.75%-
4 N 8.93%.10.22% 10.63%,
3 4
/cm /cm 1) /em? 1%
1154+ 1.50ab 8.66+0.11b 15.1+0.23ab 1284.1+98.4ab 16.30+0.64c 43.59+2.22b
2.0 CFU/mL 116.3 +1.65ab  8.66 = 0.26b 14.7+£0.30b 1327.7+455ab 14.07+1.33¢ 51.28 £4.62b
113.1+1.19b  873%0.19b  15.6+0.37ab 1253.5+£37.8b  2222+0.70b 23.08 £2.42c
3.0 CFU/mL 120.1 £ 1.85a  9.34+£0.20a 159+0.43a 1461.7+53.5a 9.63+0.37d  66.67t1.28a
CK 108.1+1.72¢  7.95+0.19¢ 13.7+0.33¢ 1160.7+£29.8b  28.89 +2.06a
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