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Preventive effect of Bacillus subtilis 262XY2' bacterial agent
on tomato fusarium wilt and its impact on biochemical
indicators of plant and rhizosphere health

AO Yuan, YANG Chengde * , GUO Zhuangyuan, CUI Lingxiao, LI Zhezhe, NUERXIATI + Nuermaimaiti, MA Ting
College of Plant Protection, Gansu Agricultural University/Bioconirol Engineering Laboratory
of Crop Diseases and Pests of Gansu Province, Lanzhou, Gansu 730070, China

Abstract: [ Aim] To provide a theoretical basis for the application of Bacillus subtilis in agricultural production and biosafety, this
study used tomato as the experimental crop to explore the preventive effect of Bacillus subtilis 262XY2' on tomato fusarium wilt in
potted plants and to evaluate its impact on biochemical indicators of tomato plants and rhizosphere soil health. [ Method ]
Experimental groups treated with different amounts of solid bactericides (0.5%, 1.0%, 2.0%, 3.0% , and 4.0% of seedling sub-
strate quality) and a control check (CK) with no added solid bactericides were established for tomato seedling cultivation and four
tomato plant leaves were transplanted into each pot. Six weeks after planting, the preventive effect of the tested bacteriological agent
on tomato fusarium wilt was determined using an established disease severity grading method. Biochemical indicators including toma-
to plant catalase, peroxidase, superoxide dismutase, chitinase, catalase, N-acetyl-B-D-glucosidase, and urease activities as well as
total thiol and tomato rhizosphere soil free amino acid contents were quantitated. [ Result] In the rhizosphere soil of tomato treated

with 0.5% bactericide, the free amino acid content and N-acetyl-B-D-glucosidase and catalase activities were 44.325% , 108.848% ,
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and 16.472% higher than those in CK, respectively. The most potent tomato fusarium wilt preventive effect was 73.485% and was

achieved with 1.0% bacterial agent application. Catalase activity in tomato plants treated with 1% bacterial agent and peroxidase,

superoxide dismutase, and chitinase activities were 55.742% , 47.404% , 39.433%, and 209.989% higher than those in CK,

respectively. Rhizosphere soil urease activity was 12.063% higher than that in CK. All these represent the highest values. Total thiol

content was highest with 2.0% bacterial treatment at 191.304% higher than that in CK. [ Conclusion] In general, 0.5%, 1.0%, and

2.0% inocula increased tomato defense enzyme activities and improved biochemical properties of tomato rhizosphere soil to varying

degrees. Higher density inocula (3.0% and 4.0% ) exerted no notable effects on these biochemical indices of tomato plants and their

rhizosphere soil and even had inhibitory effects.

Key words: Bacillus subtilis 262XY2' bacterial agent; tomato fusarium wilt; defense enzymes; rhizosphere soil enzymes
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Table 1 The preventive effect of B. subtilis 262XY2’ bacterial agent on potted tomato fusarium wilt

AL PR Treatment KIRF Incidence/ % 1575 5L Disease index TG R Control effect/ %
CK 52.381+4.762a 32.925+2.994a -
T1 34.920+2.749¢ 22.222+2.996h 32.508
T2 19.048+4.762d 8.730+3.637d 73.485
T3 22.223+2.749d 10.317+1.819d 68.665
T4 36.508+2.749hc 17.064+0.687¢ 48.173
T5 42.857+4.762b 23.413+2.749b 28.890

CK AT IHAEYITAT T T2 T3 T4 TS BUEAEDA 7 4350 5 5 BT i 1Y 0.5% ,1.0% ,2.0% ,3.0% \4.0%, [RIZVER G AR /NG 53R

INTEP<0.05/K 2257 3

CK did not add microbial agent; the account for T1, T2, T3, T4 and TS5 microbial agents were 0.5%, 1.0%, 2.0%, 3.0% and 4.0% of the sub-

strate mass, respectively. Different lowercase letters after the same column of data indicate significant differences at 0.05 level.
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Fig.1 Effects of B. subtilis 262XY2’ bacterial agent
on the total -SH content for tomato plants
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Different lowercase letters indicate significant
difference at 0.05 level.
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Fig.2 Effects of B. subtilis 262XY2' bacterial agent on CAT (A), POD (B), chitinase (C) and SOD (D) activities for tomato plants
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Different lowercase letters indicate significant difference at 0.05 level.
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