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[bookmark: OLE_LINK77]Table S1 The physicochemical properties of the sandy soil and MMT
	Physicochemical properties
	Sandy soil
	MMT

	SOC（mg/g）
	0.63±0.04
	0.47±0.01

	[bookmark: OLE_LINK76]TC (mg/g)
	4.0±0.14
	3.12±0.26

	TN (mg/g)
	0.4±0.58
	0.11±0.01

	[bookmark: OLE_LINK75][bookmark: OLE_LINK78]AN (ug/g)
	11.25±0.15
	3.78±0.07

	AP (ug/g)
	0.58±0.03
	0.43±0.01

	CEC (cmol+/kg)
	0.13±0.01
	122.23±0.05

	pH (1:5)
	8.42±0.01
	10.17±0.04

	Particle size
(um)
	D90
	289.63
	5.93

	
	D50
	174.44
	2.10

	
	D10
	120.23
	0.74


Note：Na-MMT: sodium-based Montmorillonite, SOC: soil organic carbon, TC： total carbon, TN: total nitrogen, AN: available nitrogen, AP: available phosphorus



Fig. S1 XRD pattern of the sodium-based MMT. Its structure was identified as Na0.3Al2[(Si, Al)4O10] (OH)22H2O (JCPDS no:43-0688) 

Table S2 Partial functions of microbial communities. Different letters assigned to values denote statistically significant differences (p < 0.05).
	Function
	Algae
	0.7-MMT
	1.4-MMT
	2.1-MMT
	CG-MMT
	CG-Soil

	[bookmark: OLE_LINK29][bookmark: _Hlk162193691]Photoautotrophy- cyanobacteria
	0.129±
0.020b
	0.054±
0.030b
	0.226±
0.009a
	0.223±
0.011a
	0.145±
0.021ab
	0.096±
0.028b

	Photoheterotrophy
	2.3010-3±
4.3010-4a
	5.38×10-3±
1.66×10-3a
	2.0110-3±
1.62×10-3a
	1.89×10-3±
3.8610-4a
	1.6210-3±
3.6010-4a
	3.7510-3±
1.6310-3a

	Phototrophy
	0.132±
0.020b
	0.059±
0.028b
	0.229±
0.008a
	0.225±
0.011a
	0.147±
0.021ab
	0.100±
0.027b

	Photosynthesis
	0.010±
0.002b
	0.007±
0.001b
	0.024±
0.002a
	0.024±
0.003a
	0.012±
0.002b
	0.009±
0.002b

	Photosynthesis - antenna proteins
	2.3310-3±
5.91×10-4b
	9.21×10-4±
4.11×10-4b
	7.74×10-3±
8.92×10-4a
	7.4310-3±
9.9010-4a
	2.8010-3±
6.5410-4b
	1.7010-3±
5.5010-4b
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