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Highlights

J Long-term continuous cropping alleviates the tobacco replant problem and
this alleviation can be transferred to soil of short-term continuous cropping
systems.

1 Tobacco recruits autotoxin-degrading bacteria that mitigate the replant
problem.

 Inoculation with autotoxin-degrading bacteria helps to alleviate the tobacco
replant problem.



(A)

Microbial alleviation of replant problem

(B)

-

£ p =0.020 p =0.087
D 0.6 * 81

£  —

5 6 T
§ 0.4+

3 1L 5 4

2 a 4

©

© 0.2+

S 24

=

o

s

—_— [\E

"g short long
|

Term

0.7 SORSSIBRAY o111 Rubrobacter1 |

-0.210 -0.288 0.007 -0.222 -0.124 -0.163 Ruybrobacter?2

0070 Rubrobacter3

0.129 0037 Rubrobacter4

0.123 -0.040 Adhaeribacter1 s
-0.306 ~0.354 ~0.349 -0.272 -0.311 -0.067 -0.226 Adfhaeribacter? '
-0313 0354 10480 -0.057 Aclhaeribacter3

-0.098 ~0.226 -0.109 -0.207  0.093 0.005 Pseydomonasi

-0.060 -0.204 -0.180 -0.033 -0.090 -0.209 Pseydomonas?
0092 0.158 0074 0.138 0.135 -0.137 -0.061 0.002 -0.009 0.080 -0.101 -0.195 Byrkholderia

-0.222 -0.137 -0.179

~0.336 -0.292 ~0.361 -0.030 -0.138 -0.065 ~0.305 0.111 0.0600 Comamonas

-0.222 -0.232
-0.261 -0.208 -0.068 -0.170 —0.176-—0.319 —0.277-—0.060 Lysobacter1

-0.184 -0.151 ~0.174 ~0.100 ~0.058 ~0.206 ~0.190 |=0:359 -0.183 -0.118 ~0.056 -0.098 [ yySObacter2

0046 | ysobacter3
0.003 -0.035 -0.011 Acjdovoraxi
0.005 -0.170. Acjdovorax2
-0.135 -0.208 0.028 -0.236 -0.087 -0.213 -0.072 -0.121 -0.079 -0.088 -0.131 -0.198 Variovorax

-0315 0343 <0382 0365 -0.281 -0.256 -0.132 0208 -0.127 |:0307 -0.002 -0.110 Phaselicystis
-0230 0,077 0031 0253 0079 -0.107 0284 0.117 ~0200 007 0031 03220883 Sorangium

“$ 290,909 D@ 992D O9 9D @
2) N A7 o @
§2§é:§>\§<, Y (‘O“L\\’Q\OS%@QO«O

Figure 1 Long-term continuous cropping of tobacco modulates soil acidification,
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Figure 2 Autotoxin-degrading bacteria alleviate the replant problem via the colonization and autotoxin degradation in soil.



Summary

 In this study, we found that soil acidification and phenolic acid accumulation
have been considered the main causes of replant problems for many crops.

J Long-term continuous cropping of tobacco alleviates replant problems by
increasing soil pH and decreasing phenolic acids in the soil via enrichment of
autotoxin-degrading bacteria.

J Long-term continuous cropping or monocultures of crops under certain
stresses can induce soil homeostasis against replant problems, soil-borne
diseases, and potentially other stresses to increase crop health.
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