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Abstract To investigate species’ resource competition strategies with traits of the leaf economics spectrum
across contrasting environments and to examine the effects of nutrient additions on the ranking of species based on
their leaf economics spectrum in an alpine grassland on the Qinghai-Tibetan Plateau, five leaf traits (LDMC: leaf
dry matter content, SLA: specific leaf area, LC: leaf carbon concentration, LN: leaf nitrogen concentration and LP:
leaf phosphorus concentration) were measured for 10 plant common species in all plots. The results showed that N
addition significantly increased LN by 9.4% and P addition significantly increased LP by 81.8%. There were
significant interactions between N addition and P addition on SLA and LDMC, which increased SLA by 15.3% and
decreased LDMC by 10.1%. In addition, there were species-specific responses of leaf traits across multivariate trait
space to nutrient additions. The variation in species responses to NP addition significantly changed the species
ranking based on the leaf economics spectrum. These results showed that co-occurring species followed a
conservative strategy in the infertile environment and an exploitative strategy in the fertilized ones by increasing
SLA and leaf nitrogen and phosphorus concentrations. Different species responses to NP addition caused a new
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species distribution based on the leaf economics spectrum. These results suggest that, before using leaf traits to

predict responses of community structure and ecosystem functioning to nitrogen and phosphorus additions, it is

necessary to take the species-specific responses into consideration.

Key words leaf economics spectrum; nitrogen addition; phosphorus addition; trait plasticity; resource competition
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Table I Common species and their functional groups in the alpine meadow of Haibei, Qinghai, China
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B Kobresia humilis WHE SARERESR
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Table 2 Three-way ANOVA test of effects of N addition, P addition, species and their interactions on leaf dry matter
content, specific leaf area, leaf C, N and P concentrations

AR KR df LDMC SLA LC LN LP
NFEm (N) 1 28.24™ 12.80" 12.00™ 37.30™ 3.61
PRI (P) 1 60.61°"" 31.70°" 33.00™" 3.49 1081.42"
Species (S) 9 656.03"" 144.82""" 58.00"" 174.55 50.37""
NxP 1 18.85™ 11.08" 3.00 4.13 0.04
NxS 9 1.25 1.33 4.00"" 12.46™ 0.87
PxS 9 0.98 1.34 1.00 217 16.66""
NxPx§ 9 0.63 0.66 1.00 213" 131

Mz ork p < 0.001, ** p<0.01,* p<0.05,

#3 BABEEMELEMH LDMC, SLA, LC, LN #1 LP 3 N 50, P &0 NP iR (FHEAR AR Z)
Table 3 Responses of LDMC, SLA, LC, LN and LP to nutrient additions for common species (mean+SE)
s LDMC/(g - kg™") SLA/ (cm®- g") LC/(g - kg™ LN/(g - kg™) LP/(g- kg™
bapid 254.66+13.94 168.949.30 441.77+1.78 24.53+1.18 1.65+0.05
N 250.21+13.54 171.29+8.52 443.03+1.46 26.83+1.09 1.60+0.05
P M 248.83+13.99 174.41+8.44 436.08+1.65 24.48+1.28 3.08+0.13
NP #A0 224.83+11.84 197.46+9.26 440.35+1.71 28.98+1.10 2.88+0.10
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Table 4 Responses of LDMC, SLA, LC, LN and LP to nutrient additions for graminoids and forbs (mean £SE)

YIReRt st LDMC/(g'kg™) SLA/ (em*>g™) LC/Agkg™) LN/(g'kg™) LP/(gkg™)

of Hit 360.12+16.95 127.73+10.92 446.90+1.24° 20.03+0.62° 1.35+0.08"

N @ 359.18+14.86 133.81+11.47 448.51+1.21° 22.54+0.61%° 1.29+0.06
Rk P AN 358.96+17.93 137.50+12.10 440.48+1.58° 19.83+0.84° 2.74+0.17°

NP ¥ 318.01£11.50 158.31£16.29 447.10+1.60° 25.42+1.04° 2.54+0.12°

O mm amomsa 1879761058 3957235 26466150 1700

- N @ 203.51+7.81 187.35+9.55 440.69+1.83 28.67+1.39 1.73+0.05

P AN 201.63+7.92 190.23+9.33 434.19+2.14 26.48+1.63 3.1140.14°

NP ¥ 184.90+7.88 214.24+9.57 437.45£2.10 30.50+1.40 3.0240.12°
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