Table S1. Information of geography, rock and soil in six sampling sites. 
	SIte Vegetation
	Site Altitude
	Longitude
	Latitude
	Rock Type
	Soil Type

	Deciduous broadleaf forest
	1374 m
	107.71° E
	34.09° N
	Metamorphic complex
	Cinnamon soil

	Birch forest
	2483 m
	107.82° E
	34.01° N
	Adamellite and gneiss
	Brown soil

	Fir forest
	2934 m
	107.81° E
	34.01° N
	Adamellite
	Dark brown soil

	Larch forest
	3180 m
	107.81° E
	34.00° N
	Adamellite
	Forest meadow soil

	Alpine shrubland
	3375 m
	107.80° E
	33.99° N
	Adamellite
	Alpine meadow soil

	Alpine meadow
	3649 m
	107.76° E
	33.95° N
	Adamellite
	Alpine meadow soil


Rock and soil types refer to Yi Ren et al. (2007).
Table S2. Species lists of six sampling sites.
	Site Vegetation
	Plant growth form
	Species

	Deciduous broadleaved forest
	Herbaceous species
	Isodon amethystoides, Agrimonia pilosa, Rubia cordifolia, Carpesium cernuum, Imperata cylindrica, Coniogramme japonica, Carex taipaishanica, Cyrtomium fortunei

	
	Woody species
	Euonymus phellomanus, Juglans mandshurica, Smilax riparia, Rubus flosculosus, Kerria japonica, Cornus kousa, Cotinus coggygria, Symplocos paniculata, Acer davidii, Lindera obtusiloba, Lonicera fragrantissima, Tiarella polyphylla, Spiraea salicifolia, Akebia trifoliata, Berberis amurensis, Sorbus alnifolia, Quercus variabilis, Morus alba, Quercus aliena, Diospyros lotus, Philadelphus incanus, Litsea pungens, Elaeagnus umbellata

	Temperate birch forest
	Herbaceous species
	Rodgersia aesculifolia, Elymus kamoji, Coniogramme japonica, Parasenecio palmatisectus

	
	Woody species
	Maddenia hypoleuca, Pinus armandii, Padus racemosa, Berberis amurensis, Betula utilis, Spiraea alpina, Pertya sinensis, Fargesia qinlingensis, Betula albosinensis

	Fir forest
	Herbaceous species
	Saussurea baroniana, Carex capilliformis, Coniogramme japonica

	
	Woody species
	Rosa omeiensis, Betula utilis, Abies fargesii, Larix potaninii

	Larch forest
	Herbaceous species
	Saussurea japonica, Meconopsis quintuplinervia, Saussurea baroniana

	
	Woody species
	Larix potaninii, Lonicera hispida, Ribes glaciale, Rosa omeiensis, Lonicera tangutica

	Alpine shrubland
	Herbaceous species
	Carex taipaishanica, Anemone taipaiensis, Hymenidium giraldii

	
	Woody species
	Spiraea salicifolia, Dasiphora glabra, Salix cupularis

	Alpine meadow
	Herbaceous species
	Saussurea japonica, Pleurospermum giraldii, Carex taipaishanica



Table S3. Results of LASSO regressions of environmental factors and leaf N and P resorption traits. 
	NRE
	
	PRE
	
	NRP
	
	PRP
	
	NRP:PRP
	
	NRE:PRE

	Step
	Variate
	Df
	Cp
	
	Step
	Variate
	Df
	Cp
	
	Step
	Variate
	Df
	Cp
	
	Step
	Variate
	Df
	Cp
	
	Step
	Variate
	Df
	Cp
	
	Step
	Variate
	Df
	Cp

	0
	
	1
	28.86 
	
	0
	
	1
	16.14 
	
	0
	
	1
	16.14 
	
	0
	
	1
	5.71 
	
	0
	
	1
	0.85 
	
	0
	
	1
	-1.48 

	1
	MAT
	2
	0.43 
	
	1
	MAP
	2
	6.03 
	
	1
	MAT
	2
	3.87 
	
	1
	MAP
	2
	-1.51 
	
	1
	SAP
	2
	2.27 
	
	1
	STN
	2
	0.41 

	2
	Soil N:P
	3
	0.73 
	
	2
	SAP
	3
	0.80 
	
	2
	SAP
	3
	4.58 
	
	2
	Soil N:P
	3
	0.48 
	
	2
	Soil N:P
	3
	4.25 
	
	2
	MAT
	3
	2.29 

	3
	STN
	4
	2.35 
	
	3
	Soil N:P
	4
	2.29 
	
	3
	SIN
	4
	4.46 
	
	3
	SIN
	4
	2.32 
	
	3
	MAT
	4
	4.61 
	
	3
	SAP
	4
	2.37 

	4
	SAP
	5
	4.02 
	
	4
	SIN
	5
	4.09 
	
	4
	STN
	5
	5.41 
	
	4
	pH
	5
	4.26 
	
	4
	STN
	5
	4.04 
	
	4
	SIN
	5
	4.37 

	5
	pH
	6
	6.00 
	
	5
	STN
	6
	6.06 
	
	5
	pH
	6
	6.86 
	
	5
	SAP
	6
	6.00 
	
	5
	pH
	6
	6.00 
	
	5
	STN
	4
	2.36 

	
	
	
	
	
	6
	SIN
	5
	4.03 
	
	6
	STN
	5
	4.77 
	
	
	
	
	
	
	
	
	
	
	
	6
	Soil N:P
	5
	4.36 

	
	
	
	
	
	7
	pH
	6
	6.02 
	
	7
	MAP
	6
	6.42 
	
	
	
	
	
	
	
	
	
	
	
	7
	STN
	6
	6.36 

	
	
	
	
	
	8
	Soil N:P
	5
	4.01 
	
	8
	MAT
	5
	4.40 
	
	
	
	
	
	
	
	
	
	
	
	8
	SIN
	5
	4.36 

	
	
	
	
	
	9
	SIN
	6
	6.00 
	
	9
	Soil N:P
	6
	6.00 
	
	
	
	
	
	
	
	
	
	
	
	9
	pH
	6
	6.00 


Cp, the risk of a k-step estimator by least angle regression. The minimum Cp models were sensible.
NRP, N resorption proficiency. PRP, P resorption proficiency. NRE, N resorption efficiency. PRE, P resorption efficiency. 
MAT, mean annual temperature. MAP, mean annual precipitation. 
STN, soil total N. STP, soil total P. SIN, soil inorganic N. SAP, soil available P.

Table S4. Results of preliminary linear mixed-effects model of leaf PRE and selected environmental factors. 
	
	Estimate
	Std.Error
	t value
	P

	Intercept
	4.07 
	37.65 
	0.11 
	0.91 

	MAP
	0.09 
	0.04 
	2.48 
	0.02 

	SAP
	-1.81 
	2.24 
	-0.81 
	0.42 

	R2m
	0.30 

	R2c
	0.30 


The proof of eliminating SAP in subsequent mixed-effects model for P of SAP>0.05. Linear mixed-effects model was fit by maximum likelihood. Random effect in model was ‘site’. Marginal R2 (R2m) is concerned with variance explained by fixed factors, and conditional R2 (R2c) is concerned with variance explained by both fixed and random factors. 

[bookmark: _GoBack]Table S5. Leaf N and P nutrient traits and resorption traits in two plant growth forms in six sampling sites.
	Vegetation zone of sites and altitude
	Plant 
growth forms
	n
	Ng (mg/g)
	
	Pg (mg/g)
	
	NRP (mg/g)
	
	PRP (mg/g)
	
	NRE (%)
	
	PRE (%)
	
	NRP:PRP
	
	NRE:PRE

	
	
	
	mean
	CV
	
	mean
	CV
	
	mean
	CV
	
	mean
	CV
	
	mean
	CV
	
	mean
	CV
	
	mean
	CV
	
	mean
	CV

	Deciduous broadleaved forest
	herbaceous
	9 
	23.59 
	0.22 
	
	2.11 
	0.32 
	
	17.62 
	0.23 
	
	1.41 
	0.42 
	
	48.73 
	0.17 
	
	53.13 
	0.27 
	
	13.76 
	0.33 
	
	0.98 
	0.30 

	(1374m) 
	woody
	22 
	22.00 
	0.20 
	
	1.42 
	0.26 
	
	15.26 
	0.34 
	
	0.75 
	0.42 
	
	44.85 
	0.36 
	
	57.34 
	0.29 
	
	22.68 
	0.45 
	
	0.83 
	0.39 

	Temperate birch forest
	herbaceous
	4 
	20.09 
	0.26 
	
	1.92 
	0.47 
	
	12.60 
	0.23 
	
	0.77 
	0.23 
	
	54.76 
	0.23 
	
	68.74 
	0.17 
	
	16.31 
	0.04 
	
	0.81 
	0.21 

	(2483m) 
	woody
	9 
	20.45 
	0.19 
	
	1.56 
	0.17 
	
	8.62 
	0.26 
	
	0.63 
	0.49 
	
	66.80 
	0.15 
	
	67.60 
	0.27 
	
	15.54 
	0.34 
	
	1.05 
	0.27 

	Fir forest
	herbaceous
	4 
	22.84 
	0.16 
	
	2.41 
	0.37 
	
	15.09 
	0.23 
	
	0.75 
	0.33 
	
	54.27 
	0.10 
	
	77.37 
	0.11 
	
	21.74 
	0.39 
	
	0.71 
	0.12 

	(2934m) 
	woody
	4 
	26.61 
	0.23 
	
	1.67 
	0.27 
	
	11.61 
	0.22 
	
	0.79 
	0.41 
	
	66.02 
	0.11 
	
	59.40 
	0.41 
	
	17.53 
	0.59 
	
	1.24 
	0.36 

	Larch forest
	herbaceous
	3 
	34.56 
	0.08 
	
	2.54 
	0.18 
	
	16.50 
	0.47 
	
	0.88 
	0.48 
	
	69.94 
	0.17 
	
	76.03 
	0.20 
	
	19.56 
	0.23 
	
	0.92 
	0.03 

	(3180m) 
	woody
	5 
	25.81 
	0.07 
	
	2.20 
	0.15 
	
	10.94 
	0.17 
	
	0.60 
	0.28 
	
	67.57 
	0.08 
	
	78.98 
	0.06 
	
	18.84 
	0.22 
	
	0.86 
	0.08 

	Alpine shrubland
	herbaceous
	3 
	24.53 
	0.24 
	
	1.97 
	0.62 
	
	10.24 
	0.23 
	
	0.57 
	0.46 
	
	72.30 
	0.02 
	
	80.33 
	0.05 
	
	19.30 
	0.22 
	
	0.90 
	0.04 

	(3375m) 
	woody
	3 
	24.33 
	0.16 
	
	1.57 
	0.33 
	
	13.55 
	0.29 
	
	0.47 
	0.15 
	
	54.80 
	0.35 
	
	74.18 
	0.14 
	
	28.27 
	0.18 
	
	0.73 
	0.25 

	Alpine meadow
	herbaceous
	3 
	23.00 
	0.22 
	
	1.71 
	0.51 
	
	10.62 
	0.15 
	
	0.57 
	0.18 
	
	68.93 
	0.15 
	
	74.28 
	0.17 
	
	18.54 
	0.04 
	
	0.93 
	0.02 

	(3649m) 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	All data
	
	69 
	23.29 
	0.22 
	
	0.35 
	0.53 
	
	13.57 
	0.36 
	
	0.79 
	0.52 
	
	55.98 
	0.28 
	
	64.92 
	0.26 
	
	19.37 
	0.41 
	
	0.90 
	0.31 


Ng, N content of green leaves. Pg, P content of green leaves. CV, coefficient of variation. n, number of samples. 

Table S6. Average temperature (℃) of month in sampling sites.
	Vegetation zone of sites
	Altitude (m)
	January
	February
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Deciduous 
broadleaved forest
	1374 
	-0.2 
	2.8 
	7.4 
	14.1 
	19.1 
	23.8 
	25.7 
	24.9 
	19.6 
	13.8 
	6.7 
	1.5 

	Temperate birch forest
	2483 
	-8.4 
	-7.2 
	-1.8 
	4.2 
	8.4 
	11.5 
	13.8 
	13.5 
	9.1 
	4.1 
	-1.2 
	-6.2 

	Fir forest
	2934 
	-9.4 
	-8.3 
	-3.2 
	2.7 
	7.0 
	10.1 
	12.6 
	12.2 
	7.8 
	2.8 
	-2.4 
	-7.3 

	Larch forest
	3180 
	-10.3 
	-9.4 
	-4.5 
	1.4 
	5.7 
	9.0 
	11.5 
	11.2 
	6.7 
	1.7 
	-3.6 
	-8.2 

	Alpine shrubland
	3375 
	-11.2 
	-10.3 
	-5.5 
	0.3 
	4.7 
	8.1 
	10.6 
	10.4 
	5.9 
	0.7 
	-4.5 
	-9.0 

	Alpine meadow
	3649 
	-13.3 
	-12.5 
	-8.0 
	-2.2 
	2.6 
	6.1 
	8.7 
	8.6 
	4.1 
	-1.3 
	-6.8 
	-11.1 













	Vegetation zone of sites
	Altitude (m)
	January
	February
	March
	April
	May
	June
	July
	August
	September
	October
	November
	December

	Deciduous 
broadleaved forest
	1374 
	6
	10
	28
	54
	67
	66
	117
	97
	115
	66
	25
	5

	Temperate birch forest
	2483 
	6
	10
	30
	66
	88
	97
	141
	125
	130
	66
	24
	6

	Fir forest
	2934 
	6
	11
	30
	67
	91
	102
	145
	130
	131
	66
	24
	6

	Larch forest
	3180 
	7
	11
	31
	68
	94
	107
	149
	134
	131
	68
	24
	7

	Alpine shrubland
	3375 
	8
	12
	32
	70
	96
	111
	153
	137
	133
	69
	25
	9

	Alpine meadow
	3649 
	9
	13
	34
	73
	100
	115
	151
	138
	132
	70
	25
	9



Table S7. Average precipitation (mm) of month in sampling sites.

[image: tree]

Figure S1. Variation in leaf N, P resorption traits with plant phylogeny. Color gradients represent values for leaf N, P nutrient traits and resorption traits of each specie. Unit of tree scale, million years ago.

[image: figure S13]
Figure S2. Variation in leaf PRP and NRP:PRP of all species in different orders, ranking by evolution time. Bars represent mean value of each order. Error bars represent standard deviations of each order. 

[image: figure S11]
Figure S3. Variation in leaf NRP:PRP of woody species in different orders, ranking by evolution time. Bars represent mean value of each order. Error bars represent standard deviations of each order. 


[image: figure S12]
Figure S4. Variation in leaf PRP and NRE:PRE of herbaceous species in different clades and orders, ranking by evolution time. Bars represent mean value of each clade or order. Error bars represent standard deviations of each clade or order. 













[image: figure S1]
Figure S5. Relationships between altitude and two climatic factors in sampling sites.




Reference
Ren Y., Liu M., Tian L., Tian X., Li Z. Biodiversity, Conservation and Management of Taibaishan Nature Reserve; China Forestry Publishing House, Beijing, China, 2006; 2-26 (in Chinese).
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