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S1. Calculation process of cumulative CO2 emissions
The emission flux of CO2 was calculated according to Eq. (1) and (2). The actualair temperature was used to correct all CO2 efflux rates (van Zwieten et al. 2010). 
                                                                                                      (1)
 where A is the CO2-C efflux (mg C kg 1 soil h-1);  is the change in the CO2 content per unit time (ppm h-1); M is 12 g mol-1 of molecular weight of carbon; V is the effective volume at the top of the jars (L); m is the soil dry weight (g); and MVcorr is the molecular volume (L mol-1), which needs to be corrected based on the following equation (2):
                                                                                             (2)
where T is the incubation temperature, 22.4 (L) is the molar volume of an ideal gas at 1 atm and 273.15 K (Zhang et al. 2021). The cumulative CO2 emissions were calculated as follows: 
                                                                                  (3) 
where Z represents the cumulative CO2 emissions (mg C kg-1 soil); Ai-1 and Ai are the CO2 gas emission fluxes at the i th and (i-1) th sampling times, respectively; and (ti-1-ti) is the interval time between the i th and (i-1) th collecting gas (day, 24 h).

[bookmark: _Hlk149491864]S2. Measurement of soil biochemical properties
Soil pH was measured using a glass electrode with a soil-water ratio of 1:2.5 (v/w). Soil organic carbon (SOC) content was determined using the potassium dichromate oxidation method with external heating. Soil total nitrogen (TN) content was determined using the Kjeldahl method. Soil ammonium-nitrogen (NH4+-N) and nitrate-nitrogen (NO3--N) were extracted with 0.5 mol L-1 KCL solution and then analyzed using a continuous flow analyzer (AutoAnalyzer-AA3; Seal Analytical, Norderstedt, Germany). Soil microbial carbon (MBC) and microbial biomass nitrogen (MBN) were determined using the chloroform fumigation–extraction method with conversion factors of 0.45 and 0.54, respectively (Kanazawa and Kunito 1996). Soil dissolved organic carbon (DOC) and dissolved organic nitrogen (DON) were measured using a total organic C analyzer (vario TOC select; Elemental Analysis system, Frankfurt, Germany) after extraction with 0.5 mol L-1 K2SO4 (Li et al. 2015). 
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Fig. S1 Glass bottles in soil incubation experiments. The glass bottle consists of a 250 ml body, a cap, and a three-way valve. The individual components are sealed and joined using gel. When collecting CO2 gas via an injector equipped with a three-way valve, the gas is mixed uniformly within the bottle by injecting air into it each time gas is collected.

Table S1 Types and concentrations of root exudates simulants
	simulated solution of root exudates
	mg g-1 soil-1

	oxalic acid
	19.70

	citric acid
	10.94

	D-tryptophan
	5.80

	D(+) maltose
	9.38

	p-hydroxybenzoic acid
	6.17
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