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Abstract: We studied the relationships among plant functional traits and multiple ecosystem services. Nine indicators of
plant functional traits of plant heights and palatability were established, which were Rao index of plant heights, the
community weighted mean value ( CWM) of plant heights of all species, the CWM of plant heights of dominant species, the
CWM of plant heights of dominant and subdominant species, the richness of palatable plants, the richness ratio of palatable
species to all species, the ratio of palatable biomass to total biomass, the CWM of plant heights of palatable species, and
the CWM of the ratio of heights of palatable plants to all plant species. The ecosystem services we analyzed included forage
supply, soil carbon stocks, soil fertilization supply, water regulation, and soil retention. Further, we attempted to test four

candidate mechanisms by which plant functional traits influence ecosystem services. These were: 1) mass ratio, 2)
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selection, 3) niche complementarity, and 4) insurance. In 2012, we collected soil and vegetation samples from Xincang
village, Lhasa, Tibet. Ecosystem services and plant functional traits were quantified based on these samplings. Pearson
correlations were calculated among the nine functional traits, as well as between the functional traits and ecosystem services.
The results showed that among the functional traits, the Rao index of plant heights was significant negatively correlated with
soil organic carbon, soil total nitrogen, and soil water content. The ratio of the CWM of the heights of palatable plants to all
plant species was significant positively correlated with soil organic carbon, soil total nitrogen, and soil water content.
However, the CWM of the plant heights of all species, palatable species, dominant species, dominant and subdominant
species, as well as the richness of palatable species, the ratio of the palatable specie richness to all species, and the ratio of
palatable biomass to all species, were not significantly correlated with any of the ecosystem services. Our results
demonstrated that the niche complementarity of the light captures of the plant community has negative impacts on ecosystem
soil carbon stock, fertilization provisioning, and water regulating services. However, the relative niche competitiveness of
light captures of palatable plants in the community has positive impacts on ecosystem soil carbon stock, fertilization
provisioning, and water regulating services. The results imply, from the perspective of resource competitiveness, the
concepts of niche complementarity and insurance best characterize the mechanisms by which plant functional traits determine
ecosystem services in grassland. However, from the perspective of palatability, the concepts of mass ratio and selection are

more reasonable.

Key Words: Tibet; plant functional traits; ecosystem services; mechanisms

T 5B AR AR KA AR JE N T Y 2 XS S T AR S RGN R S TIRE
WG AR RGIRS Y WSR2 R A 2 R G AR 5 IS5 (1 52 10 2 A P PR (Plant traits ) (1)
ARG R § X LR Y PR A BB AT BEVEAR ( Plant functional traits) ¢ HH BB MRS A2 5 R GV g
5555 5 i 1) SRR AT ST 7E + Mo R S AR A A 25 R SR D RE 5 IR S5 B AL A R A 2SR B X Sk
Y epE AT B

FE R AT REE AR X AE S R FE I RE 5 IR 55 B0 2 ma 42 8 T JLFh B8, A0 45 Mass ratio, Selection,
Niche complementarity % Tnsurance'® o Mass ratio BlISH R EF X DI RE MR S ZREPEXT R R G w b 7= e
AT S R BIE S RGIIRE'S . Mass ratio BRISTA A 76 5445 a2 B [ 7 1f7 , 26 25 R e Dy Ak 32 %2 L
AR REMIR I , 175 R AR R0 A — e A P d B /N R TE G Selection S 5 Mass ratio KA —2,
FoRER RGYIAE F T B AR R MRS D RE MR e |, 5 A My N AR TS

1M Niche complementarity & &8 #F 75 H A [A] A= 57 A 40 Be 08 185 5 A v 1) B U5 R FH 286, DT 48 s v A
Py SRS RGEDIRE . 1 Insurance MR TR, EREE T, — LR SR, BE R R A R0, AR AE RIS 10 /E
SRG R L Ty T SR 22 vh AERT, S b T R e A SE AR W IR IR T AR A R B Y AR AR T RE Y
e

PURNEE AN [A] DXk AR A S R Ge A AN ) IE M, R s P FH I B9 A B B A > M A A 5% R -
HYIREE - RGEIRE IR SS WA BLIK R AL, 38 5 Y i A B R G E KA S RGeS o5 12T+
AR SCAULFI] FH PG 7 R SR ASE B A W G e b A 4 TR T i PR OK R b 22 T 8 1145 M B DU o P
FR) 3 I

1 WMRMERIAFRFE

1.1 RS XML
H R (29°29'—30°02'N 91°15'—91°41'E) 3 J& F P4k H 5 X P 5= ik A0, A7 FH7 5% 0] Jig 3ok 14 76k o 75
Mo IR R, BFST X E 74K 4500 m, 4EH3E 7.5 °C 453 H BRET$E 3065 h, A3 %K 450 mm, [E/K Z 5

http ; //www.ecologica.cn



20 1 WA TR A I RETER S A S R GRS E R BT 3

TEAEPE R TR 6—9 H o SRAE X 1 3 AU A0 475 37 sy LU R ) R 5t 4 I oy LU A e i s 1 e AR
A 458 V. ey L ) DI e L A ) L A
1.2 55k

AR WO & M A B M PR D RE PR, 0 B LD REPE IR 22 5% ( Functional divergence, FDvg) FIZIREMEIR
HI{E (A community weighted mean value, CWM)'® | 7ERCEERE A T 9 Tifghr (% 1) , b BEE vk = Dhig bk
AR2E 5 AT B 1R ) BE R R 22 S 1 2 B0 A PR T BE R AE R I AR S AL 2 AR M, T LU IE niche
complementarity /& insurance FLIETE PO AT H A IE FHPE . P b A0 B R L35 Fh bk 2 2 RE IR X 18 K T &1
Dife RO E T A A S A 3R 48 5 Z DD RE A9 AH CHE | FH LK IE mass ratio 1 selection RIS TE P4 i
B IE FPE . A SCEEIC T ol A | A LR | A A S K R R T 5 IR AR E
HEBRGRS WA R D REMERAE IR 5 A S R GG Z MR, BIEASHILE 1,

F1 EYHRERN STESRERSHMNE I HESH

Table 1 The tested ecological parameters of the impacting mechanisms of plant functional traits on ecosystem services
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