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Effects of Mlcroplastlc ngh-densny Polyethylene on Cotton Growth Occurrence of

Fusarmm wilt, and Rhizosphere Seil Bacjeflal Community
ZHANC Hao SUN Jie!, YANG Hui-ying', DONG Lian-zheng' , THUA Zi-wei! , HAN Hui', CHEN Zhao-jin® *

(1. Reseatch Center of Henan Provincial Agricultural Biomass Resource Engineering and Technology, Innovation Center of Water Security for Water Source Region of Mid-route
Project of South-North Water Diversion of Henan Province, School of Life Science and Agricultural Engineering, Nanyang Normal University, Nanyang 473061, China; 2
School of Water Resources and Environmental Engineering, Nanyang Normal University, Nanyang 473061, China)

Abstract; Plastic mulch, especially polyethylene mulch, is widely used in agricultural production in China, but the microplastics formed by its degradation gradually have
accumulated in soil, causing a series of environmental problems. At present, there have been many reports on the environmental biological effects of microplastics in farmland
soil, but studies on the effects of microplastics on crop growth, disease occurrence, and rhizosphere soil bacterial communities are still lacking. In the previous study, it was
found that 1% high-density polyethylene ( HDPE, 500 mesh) could increase the incidence rate of cotton Fusarium wilt (33.3% ) and inhibit growth, but this phenomenon
was not found after soil sterilization. It was speculated that HDPE could affect the growth and occurrence of Fusarium wilt by regulating the soil microbial community.
Therefore, high-throughput sequencing technology, combined with network and FAPROTAX function analysis, were used to investigate the effects of HDPE on the bacterial
community structure, interaction network, and soil function in cotton rhizosphere in order to analyze the mechanism of HDPE. NovaSeq sequencing showed that the bacterial
community of HDPE-treated cotton rhizosphere soil was composed of 54 phyla and 472 genera; the number of phyla and genera was higher than that in untreated soil. The
and B8 diversity and ANOSIM/Adonis analyses showed that HDPE significantly reduced the richness of the bacterial community and changed the composition of the community
structure. Based on a T-test species difference analysis, HDPE significantly reduced the relative abundance of bacteria with biological control, pollutant degradation, and
antifungal drug synthesis (such as Kribbella, Massiliam, Hailiangium, and Ramlibacter). The change in the bacterial community will lead to the change in soil bacterial
function. Further analysis of FAPROTAX function revealed that HDPE weakened some biochemical functions of bacteria in the cotton rhizosphere soil, such as aerobic
chemoheterotrophy, fermentation, and nitrate reduction. The correlation network at the genus level showed that HDPE treatment weakened the interaction between rhizosphere
bacteria, reduced the number of positive correlation connections, increased the number of negative correlation connections, simplified network structure, and changed the key
flora. The above results showed that HDPE could reduce the cotton growth and the occurrence of Fusarium wilt by changing the bacterial community, interaction, and
functional metabolism in rhizosphere soil, which can provide guidance for evaluating the ecological risk of polyethylene microplastics and the remediation of contaminated soil.

Key words: high-density polyethylene; cotton; high-throughput sequencing; network analysis; FAPROTAX function analysis
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Table 1  Disease incidences and growth of cotton(50 d)

b3 RN #/ % Hii/cm R/ em PR AR L/ g LiELy S g
PE-1 33.3 34.2+2.3a 13.4+1.7a 6.98 +0.38a 0.90 +0. 08a

CK 25.0 37.1+2.8a 19.8 +2.3b 7.87 +0.54b 1.11 +0.18a
PE-1S 16.7 33.4x1.8a 16.0 +3.2a 7.33£0.22a 0.98 +0. 15a
CK-S 16.7 35.1+2.3a 17.3 +1.6a 7.52£0.21a 1.01 +0.11a

1)PE-1:¥5i1 1% PE AbFRfY 148, CK . BN TC B /K AL B 48 PE-1S . %8 1% PE Ab R K B8 1, CK-S . U8 0 JC B /K A BT K 185 PE-1
5 CK #l PE-1S 5 CK-S 43 BT 8 3 25 F o0 b , A F/INE FRERRTE P <0. 05 K25 0 3%
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Table 2 The o diversity analysis of bacterial community in different soil samples
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Fig. 1 Relative abundance of bacterial community at genus level in soil with different treatments
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Fig. 5 The T-test analysis of differential bacteria in soils
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Fig. 6 Network analysis of bacteria in soil with different treatments
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