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[bookmark: _Hlk139232989]Supplements of methods
At harvest, all plants were cut at the soil level in October. The roots were rinsed with dH2O. Height was measured as the distance from the terminal bud to stem base. The crown area of either species was calculated as πab; where a and b are the lengths of perpendicular diagonals of the crown. One healthy, fully–expanded young leaf per plant was selected to measure its net photosynthetic rate (Anet) and transpiration rate (E), using a LI-COR6800 on a cloudless morning. Carbon dioxide was set at 400 µmol s-¹ and the light level set to1800 µmol m-² s-¹. The same leaf was passed through a scanner (9000SF, Canon, Japan) and it leaf area calculated in ImageJ v1.51 (National Institutes of Health, Bethesda, USA). From another healthy leaf per plant, punches (1-cm diameter) were taken, weighed, and soaked in 95% alcohol for 48 h in the dark. The absorbance of chlorophyll a and b was measured by a spectrophotometer (UV5500, Yuanxi Instruments, China), at 665 nm and 649 nm, and the total chlorophyll calculated following Luo et al. (2016). All plant tissues were dried at 80 °C for 48 h and weighed as the total plant biomass. The scanned leaves were dried and weighed, and its SLA calculated (i.e., leaf area/leaf dry mass). Scanned Dried leaves were ground and leaf nitrogen measured by Kjeldahl method; leaf phosphorus was measured by colorimetry with molybdenum antimony-D-isoascorbic acid (Luo et al. 2014). Although some plants were died due to soil legacy and nitrogen addition, we could not ignore this phenomenon because nitrogen addition might promote the pathogen fungi in soil legacy. Therefore, total biomass of died biomass was remained if died time was with a month before the harvest, but the functional traits was before default.
Four soil samples were selected from six replicates in each treatment. Then, 250 g soil of one sides of R. typhina or A. altissima was collected at a depth of 2–8 cm in pots, and divided in two parts, one naturally air–dried and one stored at -80 °C to quantify soil microbes. For the former, soil nitrogen was measured in the same way as in the leaves. Soil microbes were measured by phosphorus lipid fatty acid analysis (PLFA). Lyophilized 2.5 g soil were placed in buffer of methanol, chloroform, and K2HPO4 for 12 h. The chloroform phase was collected, and the acidic fatty acids were separated by silicic acid chromatography. Acidic fatty acids were transformed fatty acid methyl esters after saponification and methylation, which were separated and identified by gas chromatography. Soil microbes were categorized Gram–positive or Gram–negative bacteria, and fungi; total bacteria to fungi ratio was also derived. Detailed methods and measurements of microbes were as described by Liu et al. (2018).
Supplements of results
Response index of functional traits, soil properties and soil microbes to invasive soil legacy under nitrogen deposition in monoculture
About the effects of invasive soil legacy on the invasive R. typhina in monoculture, response index of height, crown area, specific leaf area, leaf nitrogen, gram–positive bacteria, bacteria, and fungi of R. typhina under moderate nitrogen deposition were 168, 181, 214, 98, 320, 216, and 94% than these without nitrogen deposition, respectively, but response index of transpiration and soil nitrogen were 300 and 844% higher than these without nitrogen deposition. Under high nitrogen deposition, response index of crown area, specific leaf area, leaf nitrogen, gram–positive bacteria, bacteria, and bacteria–fungi ratio of R. typhina were 84, 121, 117, 433, 282, and 170% less than these without nitrogen deposition, respectively, but response index of photosynthetic rate, transpiration rate, soil nitrogen and phosphorus were 2, 5, 10, and 4 times than these without nitrogen deposition, respectively (Fig. 3 and 4). 
About the effects of invasive soil legacy on the native A. altissima in monoculture, response index of height, gram–positive and gram–negative bacteria, bacteria and bacteria to fungi rate of A. altissima were 260, 473, 2481, 754, and 153% lower under moderate nitrogen deposition than these without nitrogen deposition, respectively. However, the response index of transpiration, total chlorophyll, leaf nitrogen and soil phosphorus under moderate nitrogen deposition were 226, 2540, 372, and 214% more than these without nitrogen deposition, respectively. Under high nitrogen deposition, response index of crown area, soil nitrogen and bacteria to fungi ratio were 117, 3.5 × 104, and 115% lower than without nitrogen deposition, respectively, but response index of transpiration, total chlorophyll and leaf nitrogen were 253, 1691, and 318% higher than these without nitrogen deposition, respectively. 
Response index of functional traits, soil properties and soil microbes to invasive soil legacy under nitrogen deposition in mixture
About the effects of invasive soil legacy on invasive R. typhina in mixture, response index of soil nitrogen, gram–positive bacteria, bacteria, and fungi under moderate nitrogen deposition were 487, 297, 262, and 725% higher than without nitrogen deposition, respectively. Under high nitrogen deposition, the response index of transpiration, total chlorophyll, leaf nitrogen, and phosphorus were 82, 196, 122, and 977% less than these without nitrogen deposition, respectively, but response index of soil nitrogen, soil phosphorus, gram–negative bacteria, and fungi were 149, 145, 288, and 666% higher than without nitrogen deposition, respectively (Fig. 3 and 4). 
About the effects of invasive soil legacy on native A. altissima in mixture, response index of height and crown area under moderate nitrogen deposition were 235 and 1345% lower than without nitrogen deposition, respectively, but response index of photosynthetic rate, specific leaf area, leaf nitrogen and soil phosphorus were 170, 1295, 422, and 217% higher than without nitrogen deposition, respectively. Under high nitrogen deposition, response index of height, crown area, transpiration, total chlorophyll, leaf phosphorus, gram–positive and gram–negative bacteria, bacteria and fungi were 273, 1747, 109, 95, 238, 335, 269, 326, and 176% lower than without nitrogen deposition, respectively, but the response indices of photosynthetic rate, leaf nitrogen and soil phosphorus were 120, 344, and 287% higher than without nitrogen deposition, respectively (Fig. 3 and 4).
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