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Study on Prevention and Control of Ginger Bacterial Wilt in Facility Cropping Through Soil

Improvement with Natural Humic Materials
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China; 4 Cultivated Land Quality Monitoring and Protection Center, Ministry of Agriculture and Rural Affairs, Beijing 100125,
China)

Abstract: This study conducted field experiments to investigate the impacts of natural humic materials on soil physicochemical
properties of continuously cropped ginger, bacterial community composition, and the disease index of ginger bacterial wilt. Three
treatments were set up: no application of organic materials (CK), natural humic materials (MT), and organic fertilizer (OF). The
results showed that MT significantly altered soil physical structure, compared to CK, the bulk density decreased from 1.35 g/cm?
to 1.16 g/cm?®, decreased by 14.1%. Simultaneously, the content of large aggregates (>2 mm) significantly increased by 56.8%,
while the content of aggregates (0.25-2 mm) increased by 59.6%. Regarding the expansion of nutrient storage capacity, both MT
and OF significantly increased soil organic matter, enhancing nutrient availability. Additionally, MT significantly increased soil
pH, and it also increased ginger yield by 155% compared to CK. Disease index had a negative correlation with soil nutrients and

water-stable aggregates of 2—-0.25 mm. Compared to CK, MT significantly improved the a and B diversity of soil bacterial

ORESHH . 288 T SR H R H (2023006020056) , F B2 B kg 56 5 B % T (XD A0440000) F1 [ 5 5 & #F &+ %0551 B
(2022YFD1500903, 2022YFD1500502)% i1,

* {5 VE# (jbzhang@issas.ac.cn)

EH RN REMQO00—), B, WHEIMA, BiEiFst, EEASE L RS, E-mail: 22114152@zju.edu.cn

http://soils.issas.ac.cn



55 2 31 R RMESE T R IRE O - 3 R A B0t 22 5 A BT IR TS 309

communities. The changes in bacterial communities were primarily driven by total nitrogen and the content of water-stable
aggregates of 0.25-0.053 mm. Furthermore, the bacterial co-occurrence network revealed that natural humus materials could
promote the interactions among soil bacteria, enhancing the module diversity and reinforcing the stability of bacterial networks.
Interestingly, disease index was mainly directly related to Peribacillus 31373, Gaiella and AGI11 bacteria, and natural humus
materials inhibited the incidence of bacterial wilt mainly by affecting the bacteria of Peribacillus 31373, Gaiella and AG1I. In
conclusion, applying natural humus materials could effectively improve soil physical structure and increase soil nutrient reservoir

of ginger facility, increase ginger yield, and significantly alleviate the incidence of bacterial wilt mainly by affecting soil nutrient

index, water-stable aggregates of 2—0.25 mm and the abundance of important soil bacteria.

Key words: Soil organic matter; Water-stable aggregates; Bacterial wilt; Facility vegetables; Natural humic materials
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Fig. 1 PCA analysis based on soil physicochemical properties(A)and correlation analysis between soil physicochemical properties and disease

index (B)
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Table 1  Effects of natural humic materials on soil physicochemical properties of facility ginger
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Fig. 2 Effects of exogenous organic materials on ginger yield
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Fig. 3 Shannon index (A), B diversity index (B), relative abundance at the phylum level (C) of soil microbes, and correlation between microbia
and soil physicochemical properties (D)
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Fig. 4 Bacterial co-occurrence networks(CK (A)), MT(B), OF (C)) and network diagram of bacterial co-occurrence with disease indices(D)
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