+ 1 (Soils), 2024, 56(4): 769-775

DOI: 10.13758/j.cnki.tr.2024.04.010
FEALUME, WA, WLLE, SR ANIR SRR 5 A [ S i B A A B L. 1T, 2024, 56(4): 769-775.

AR ALE R 185 S & 2008 HUE LY

s, oy 2T gahg' mom' 5P, sk, ThF, hEe 5o oul,
el 2o, TR’

(1 BB A BIAFAKTT AR, SFNANEAK 5530005 2 B3-SR0V 5804 B E S E P EPERE), Al 211135)

O OE: SR IHSRAE A R S AL, T SN R A, SRIBOEM S T ISR A R 3 AR AR,
AT HIREE, PR THIN 3 FIIRER RS 30 d 5 IR & i . SRR RS DI RE L RS AR, S5
3 FhERNEEF Y BRI TR R A RO & i S AR PSR B (AWCD) R IR G 1, A2t 2 AR ik TET?FTE’J
S RE . BN, SeME AR B, FEDRATERR NS B T HABAN L, AR T AN Ty B AL S IR

/N, AWCD. BRFREEE ML) KA HURR & R e 30 3508 A B G R, b AWCD R4 =] L éﬁﬁ]&iféwﬁ&w&zm
HOEETE; BEAN, AWCD 38 W] LA i 5 i TR T8 1) 05 PR ARV HLIR 1) B i) 0 PO Al ) & i, G AR E AR Pl o e il
PR TG M DT B 1 G 80l B R T R A SRR T R AR

EHIA . THEAEWE; UM AVUIR; BERREEIEYE; fUEYeRIRA

FESES: S158.5 XERFRERD: A

Deciphering Microbial Mechanism Underlying Changes of Available Phosphorus Content in

Tobacco-planting Soils During Different Green Manure Decomposition

WANG Shihai', SHANG Jun'", TANG Hongyin', CHEN Peng', HUANG Zhanping', WEI Zhonggqiu', WANG Zhongyu',
SHANG Guanxing', YI Kai', SHANG Deshuang', LI Zhenquan', WANG Xiaoyue’

(1 Liupanshui Branch of Guizhou Tobacco Company, Liupanshui, Guizhou 553000, China; 2 Key Laboratory of Soil and
Sustainable Agriculture, Chinese Academy of Sciences, Nanjing 211135, China)

Abstract: An incubation experiment was conducted using soils taken from tobacco-planting filed in Liupanshui City of Guizhou
to explore the effects of green manure incorporation on soil phosphorus availability and its underlying microbial mechanism.
Three types of green manure, vetch, rape and ryegrass were selected as exogenous organic materials and incorporated into tested
soils. After 30 days of incubation, soil samples were taken to analyze organic acid content, microbial community function and
phosphatase activity. The results showed significant increases in available phosphorus content, average well color development
(AWCD) and phosphatase activity under green manure treatments compared with the control treatment, among which vetch had
the highest enhancements. In addition, the total amount of organic acids, especially citric acid content was significantly higher
under vetch treatment than under other treatments. Random forest analysis and structural equation model results indicated that
AWCD, phosphatase activity and organic acids concentrations were the key factors regulating available phosphorus content,
among these factors AWCD showed direct effect, and moreover, AWCD also indirectly affected available phosphorus content via
influencing soil phosphatase activity and organic acids concentrations of which promoting phosphatase activity by microbial
activity was the primary pathway to improve soil phosphorus availability.

Key words: Soil available phosphorus; Green manure decomposition; Organic acids; Phosphatase activity; Microbial carbon

metabolism
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Table 1 Nutrient contents of different green manures
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Fig. 1 Soil available phosphorus contents under different treatments
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