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Abstract: One efficient way to manage infections spread by the soil is to sterilize the soil. Currently, chemical fumigation
and biofumigation are the commonly used soil disinfection techniques. However, few research has been done comparing and
contrasting the impacts of chemical and biofumigation on soil microbial populations. In this study, unfumigated soil was used
as a control, and 0.1%, 0.2% and 0.5% ( mass fraction) Brassica juncea seed meals and 0.1% ( mass fraction) metam-
sodium were added to the soil to investigate the changes in soil microbial communities and the differences between them
under Brassica juncea seed meals fumigation and metam-sodium fumigation. The results showed that there were both
similarities and differences in the effects of Brassica juncea seed meals fumigation and metam-sodium fumigation on soil
microbial communities. Brassica juncea seed meals fumigation and metham-sodium fumigation significantly altered the
structures of soil bacterial and fungal communities ( P<0.01). The type and the amount of fumigant materials, rather than
the duration of the fumigation, significantly affected the structure of soil bacterial and fungal communities (P<0.01). In
terms of sterilizing harmful microorganisms, the 0.5% (mass fraction) Brassica juncea seed meals fumigation and metam-
sodium fumigation reduced the relative abundance of Fusarium in the soil. In terms of enriching beneficial microorganisms,
Brassica juncea seed meals fumigation and metham-sodium fumigation were able to enrich Bacillus and Actinomadura. The
0.5% (mass fraction) Brassica juncea seed meals fumigation were able to enrich Lutetimonas and Nonomuraea. Metham-
sodium fumigation could enrich Micromonospora. In terms of microbial function, the 0.5% ( mass fraction) Brassica juncea
seed meals fumigation and metham-sodium fumigation were capable of enhancing the bacterial functions of
chemoheterotrophy and aerobic chemoheterotrophy and weaken the soil fungal disease-related functions. In conclusion,
Brassica juncea seed meals fumigation and metham-sodium fumigation could regulate the soil microbial community by
enriching the beneficial microorganisms such as Bacillus and Actinomadura and reducing the harmful microorganisms

Fusarium , so that the soil could potentially prevent soil-borne fungal diseases and encourage the crop growth.

Key Words: Brassica juncea seed meals; metam-sodium; fumigation; soil-borne diseases; microbial communities
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Fig.1 Alpha diversity index of soil microbial communities under different treatments
CK: REZEXFHR Unfumigated control; 1J: 0.1% (Bt /3 40) ST3AFHIZE 75 0.1% (JiHE340) Brassica juncea seed meals fumigation; 2J: 0.2%
(REAPH0) FFHAPTZE 0.2% (JRESMHL) Brassica juncea seed meals fumigation 3J: 0.5% (Ji 4280 IF FATMITEZE 0.5% (FTE M50

7% 28d Closed fumigation for 28 days;T3. IR 14d Uncover the film and disperse the gas for 14 days; T4 IR 28d Uncover the film and

disperse the gas for 28 days
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Fig.2 Principal coordinate analysis of soil microbial community under different treatments
x1 ARSEARXNERETHESN
Table 1 PERMANOVA under different grouping methods
Sy T 4lTH R? P HH R? p
Grouping methods Bacteria R? Fungi R?
MR+ B ZE T A
S — 0917 000 0923 000
HZEMH Fumigation material 0.577 0.001 0.670 0.001
HEZE AT [E] Fumigation time 0.082 0.382 0.054 0.382
CK vs 1] 0.329 0.001 0.440 0.001
CK vs 2] 0.506 0.001 0.675 0.001
CK vs 3] 0.517 0.001 0.685 0.001
CK vs W 0.551 0.001 0.561 0.001
17 vs 2] 0.393 0.001 0.475 0.001
1] vs 3] 0.480 0.001 0.646 0.001
1Jvs W 0.537 0.001 0.531 0.001
2] vs 3] 0.321 0.001 0.475 0.001
2] vs W 0.479 0.001 0.527 0.001
3 vs W 0.452 0.001 0.484 0.001
T1 vs T2 0.060 0.180 0.033 0.563
T1 vs T3 0.077 0.051 0.032 0.563
T1 vs T4 0.101 0.006 0.050 0.516
T2 vs T3 0.029 0.542 0.016 0.814
T2 vs T4 0.038 0.498 0.055 0.516
T3 vs T4 0.029 0.542 0.033 0.563
CK: ARFEZEX I Unfumigated control; 1J: 0.1% (it 4340) JF AP HIEEZK 0.1% (JFii 43 40) Brassica juncea seed meals fumigation; 2J: 0.2%

fumigation for 28 days;T3: #EHIS 14d Uncover the film and disperse the gas for 14 days;T4: #EH{X 28d Uncover the film and disperse the gas for
28 days

http ; //www.ecologica.cn



&t
B
=

7812 A 44 %

100
&
% L e
£ %0 . Nocardioides
g 0 JG30-kF-CM4s
" 5 [ Gin-Gs-136
Q
# 8 . Cellulosimicrobium
g E 60 Gemmatimonas
=: N B coiime
odanobacter
2 g .
e 40 - . Luteibacter
= -§ . [ Micromonospora
é = . Nonomuraea
B . Chujaibacter
% 20 Luteimonas
~ l - Actinomadura
| || . Bacillus
0
100
&
s !
wv)
2 %0 . Thermomyces
5 L
b . Humicola
) . Emericellopsis
o 5 .
#H = Gamsia
‘s 60 Penicillium
EE .
® 8 Aspergillus
&G . Mycochlamys
28 B Scedospori
= -§ 20 - cedosporium
S £ . Botryotrichum
< . Lasiobolus
o
= . Pseudallescheria
5 L
E 20 Ovatospora
- Trichocladium
. Fusarium
0

AbFH Treatment

3 AEAETHEMENEEABEENEE

Fig.3 Relative abundance of dominant genus of soil microbial communities under different treatments
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