[bookmark: _GoBack]Table S1. KCl-extractable N in the 0–20 cm soil layer observed on August 2012 in TR area and MM area.a

	Area
	Site
	DON (sd)
	NH4+ (sd)
	NO3– (sd)
	NO3–/ NH4+

	
	
	mg N m–2
	mg N m–2
	mg N m–2
	-

	Terelj
	TR2n
	2737 (593)
	317 (168)
	not detected
	0

	
	TR5n
	3945 (137)
	253 (14)
	56 (64)
	0.2

	Mongonmorit
	MM3s
	3176 (1391)
	581 (174)
	10 (18)
	0

	
	MM4s
	3474 (268)
	382 (95)
	391 (452)
	1

	
	MM5s
	3648 (430)
	90 (95)
	60 (52)
	0.7

	
	MM6s
	3082 (299)
	104 (117)
	149 (115)
	1.4



a KCl-extractable NO2– was analyzed but not detected.


Figure S1. Variations in larch needle N concentration ((a) and (d)), δ15N ((b) and (e)), and δ13C ((c) and (f)) in TR area and MM area observed on all sampling dates.

Figure S2. Schematic representation of the N cycle in the plant–soil system. Arrows with its flux and δ15N in parentheses are the processes that included in the mass balance. White arrows are the processes within the system, whereas black dotted arrows are the processes of N input and loss. Under the rapid decomposition of organic matter in grassland boundary, most of the available N produced in the soil (Fa) is transported to larch (Fp) without significant N isotope fractionation (δa = δp = δm), leading to small Δδ15N. Under the significant accumulation of organic layer in forest, the 15N-depleted part of available N is transported to larch (Fp), whereas the 15N-enriched part remains in the soil immobilized by microorganisms (Fm) (δp < δm), leading to large Δδ15N. 
