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Effects of different rotation patterns on soil fertility and microbial community composition in a paddy field
system

ZHAO Zheng', ZHU Yuanhong’, ZHOU Deping', CHU Changbin', WANG Qingfeng', WU Shuhang'"

(1. Eco—environmental Protection Research Institute, Shanghai Academy of Agricultural Sciences, Shanghai 201403, China; 2. Qingpu
Modern Agricultural Development Co., LTD., Shanghai 201715, China)

Abstract: Rotation patterns play a significant role in the ecologically sustainable development of rice cultivation. To evaluate the effects of
different rice rotation patterns on soil microbial community structure and its relationship with soil nutrient supply, high—throughput
sequencing technology was used to analyze variations in soil bacterial and fungal community compositions under three different rice
rotation patterns[rice—wheat rotation, rice—Chinese milk vetch (CMV) rotation, and rice—fallow rotation]. Then, the relationship of soil
microbial variations with soil environmental factors was discussed. The results showed that the rice=CMV rotation system significantly
improved the comprehensive fertility of paddy soil, and the contents of total nitrogen (TN) and available nitrogen (AN) in the soil were
significantly increased after CMV was continuously rolled back into the field. Furthermore, the impacts of different rice rotation patterns on
soil microbial community composition were greater for soil bacteria than soil fungi. In the rice=CMV rotation pattern, the enrichment of
dominant bacteria such as Acidobacteriota and Ascomycota contributed to soil nutrient cycling and ecological health. Changes in soil

nutrients such as TN, AN, total potassium (TK), and available potassium (AK) under different rotation patterns are supposed to be the main
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driving factors for the changes in soil bacterial and fungal community structures. In addition, the results indicated that the bacterial

community structure in paddy soil was more sensitive to variations in environmental factors than the fungal community structure. In

summary, our results showed that the rice—=CMV rotation pattern was better than rice-wheat and rice—fallow rotation patterns for

sustainable ecological rice cultivation and can significantly improve soil comprehensive fertility, thus enhancing the health of soil

microecology.

Keywords :rice rotation; Chinese milk vetch; soil microbial composition; community structure; soil nutrients
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Table 1 Fertilization scheme of different rice rotation

systems (kg+hm™)

JK# Rice N Wheat
Fika IR GBI BRI ME2 BN
Cultivation pattern Base  Topdre—Topdre-  Base Topdre—

fertilizer 1 ssing  ssing fertilizer 2 ssing

IKAG—/INAZ (RW) 120 60 60 90 60
KA =H(RV) 120 60 60 0 0
IKFE-ABE(RF) 120 60 60 0 0

T RN | NP K FR453 LBl 28-6-6; 2 = RE 2 N P LK 57
S 15-15-15 3B ALE IR R (N 46%)

Note: The NP .K nutrient ratio of rice compound fertilizer 1 was 28—
6-6; The N.P.K nutrient ratio of wheat compound fertilizer 2 was 15-15-
15;Topdressing was urea(N 46%).
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Figure 1 Soil TN, TP, TK and OM variations under different rice rotation patterns before and after the experiments

www.daes.org.an




URE SRR STy F43E5 41

@@S 878

2401 (a)

1
[\*]
(=3
(=)
—T
*
[

0 160 |

- S
Soil AN L()ntent/(mg kg
®
(=) (=)

'S
=)

(=]
T

RF RW RV
IKFEFAERE N Rice rotation system

2000 (o)
21501

100

A
Soil AK content/(mg-kg™)

RF RW RV
IKFEFEAVEREE Rice rotation system

[J2019

101 (1)

)

-1

A O A

Soil AP content/(mg-kg
o~

RF RW RV
IKFEREAEARLE Rice rotation system

00
251
201
15F

101

BB B

Soil TOC content/(g-kg™)

RF RW RV
IKAEFAERE L Rice rotation system

[ 2021

ANFRNE FEEFRIRAL B2 [ 7E P<0.05 /K HAT V225

Different lowercase letters indicate significant differences among different treatments (P<0.05).
2 AREIKFEREEXSEAE TERER G ERHENSANBRNEEEN

Figure 2 Soil AN, AP, AK and TOC variations under different rice rotation patterns before and after the experiments
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Figure 3 Soil total fertility variations under different rice rotation patterns
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Figure 4 Soil bacterial community composition at phylum level
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Figure 5 Soil fungi community composition at phylum level
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Figure 6 Similarity analysis of soil bacterial and fungal community composition based on NMDS and PLS-DA methods
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Figure 7 Species difference analysis of soil bacteria at genus level
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Figure 8 Species difference analysis of soil fungal at genus level
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Figure 9 Correlation between soil bacterial communities and soil nutrients contents
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Figure 10 Correlation between soil fungal communities and soil nutrients contents
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