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Response characteristics of soil fungi to metam sodium fumigation

ZHAO Xiao—dong'?, ZHAO Peng—yu', LI Xiao—jing”, YAN Ping—mei', REN Tian—zhi’, LI Yong—tao’

(1. Department of Biology, Taiyuan Normal University, Yuci 030619, China; 2. Agro—Environmental Protection Institute, Ministry of
Agriculture and Rural Affairs, Key Laboratory of Original Agro—Environmental Pollution Prevention and Control, Tianjin Key Laboratory of
Agro—Environment and Agro—Product Safety, Tianjin 300191, China; 3. College of Natural Resources and Environment, South China
Agricultural University, Guangzhou 510642, China)

Abstract: In order to reveal the effect of fumigants on the soil ecosystem, the variation in the soil fungal community composition, and the
interspecific relationships after fumigation were explored. Metam sodium was selected as a typical fumigant for the soil of cucumber,
continuously cropped for three years. After different periods, the fungal communities in each treatment were detected by high—throughput
sequencing. Compared with the non—fumigation treatment (NM), the Chao 1 index decreased by 14% (P=0.001), and 16% (P=0.005) in
the fumigation treatment with a low concentration (LM, 50 mg - kg™'), and a high concentration of metam sodium (HM, 100 mg - kg™"),
respectively. The discrepancy in the fungal community structures as a result of the different treatments was also significant. The genera,

Gibberella and Fusarium (typical, potentially pathogenic fungi of the soil ), were inhibited by metam sodium fumigation, especially in the
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HM treatment, and declined by 95% and 53% (P<0.05), respectively, compared to the NM treatment.In contrast, some typical, potentially

beneficial fungi(such as Talaromyces and Arthrographis) were inversely related to the potentially pathogenic fungi, and this trend was more

obvious in the HM treatment. Compared to the NM treatment, the abundance of Gibberella and Fusarium in LM showed decline increase

trend, in comparison, the abundance of Gibberella and Fusarium in the HM treatment always decreased over time. According to the network

analysis, the abundance of different functional fungi in the NM treatment showed positive correlation, with dominant fungi antagonistic to

potentially pathogenic fungi appearing in the HM treatment. Compared to low concentration metam sodium fumigation, high concentration

metam sodium not only effectively inhibited the activity of potentially pathogenic fungi in the soil, but also strengthened the antagonistic

effect of dominant fungi on potentially pathogenic fungi by regulating the interspecific relationships in the fungal community, and indirectly

enhanced the activity of some beneficial bacteria.

Keywords : metam sodium; soil; plant pathogenic fungi; community composition; interspecific relationship; fumigant
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Figure 1 Molecular structure of metam sodium
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Table 1 Sequencing data of fungal community

T AT HRTAE AT K OTUS B M
Treatments Effective tags Effective/% Mean length OTUs number Coverage/%
NM3 5371349 327a 97.95+0.69ab 239+1.76ab 691+58a 99.68+0.10bc
LM3 54 267+8 772a 98.65+0.84a 240+2.45ab 637+60ab 99.78+0.04ab
HM3 59262+11 116a 97.95+0.53ab 237+4.36b 669+76ab 99.80+0.04ab
NM15 47 949+12 960a 97.40+0.51ab 239+1.16ab 643+36ab 99.62+0.15¢
LM15 54 559+5 823a 97.73+0.83ab 240+1.50ab 603+11ab 99.77+0.04ab
HM15 53 336+8 138a 97.54+0.40ab 237+0.98b 639+29ab 99.77+0.03ab
NM40 59 030+3 642a 97.73+0.68ab 240+2.18ab 656+48ab 99.76+0.05ab
LM40 43 54242 365a 97.14+1.11b 240+2.11ab 582+58h 99.75+0.02ab
HM40 53 474+5 876a 97.66+0.42ab 244+5.26a 483+51c¢ 99.86+0.04a

T AR B B AR R B A U IBURE I B TR S Bt i AN R/ R 45 AR B R) 19 2.2 22 57t (P<0.05) o T Tl

Note: The number after labels,i.e., 3, 15 and 40, represent the sampling day ; different lowercase letters in the same column represent the significant

difference in different treatments at P<0.05 level. The same below.
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Figure 2 Change of Chaol and Shannon indexes in different treatments and with different time
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Figure 4 Abundance of fungal community(top 5) at the phylum level in different treatments , and their evolution with time
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Figure 5 The abundance of fungal community(top 35) at the genus level and their evolution with time in different treatments
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Figure 6 Difference test of fungal community at the genus level (top 35) among groups and changes of key species
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