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Abstract; Ecological stoichiometry provides an important method for the determination of plant nutrient utilization and plant
environmental adaptation strategies. Nitrogen ( N) and phosphorus (P) stoichiometries play critical roles in the functions
and structures of ecosystems by affecting important ecological processes. Studying the contributions of different functional

groups to ecological stoichiometry could help to reveal the formation mechanisms of plant elements on a regional scale.
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Currently, most studies focus on comparison of ecological stoichiometry characteristics among different functional groups,
but fail to discuss the variation in element contents among different plant functional groups with regard to geographic and
climatic factors. The Qinghai-Tibet Plateau alpine region has a much higher elevation and lower temperature than the other
regions in the same latitude. Thus, this region could provide ideal research conditions for investigating the relationship
between plant element characteristics and variations in geographic and climatic factors. Using ecological stoichiometry
theory, we analyzed the patterns of N and P contents among different functional groups (legumes, grasses, sedges and
forbs) and how these varied with geographical factors ( latitude and altitude ) and climatic factors ( mean annual
precipitation and mean annual temperature) in the Qinghai-Tibet Plateau alpine region. We used these data to explore the
formation mechanisms of plant N and P features in this region. The results showed that; 1) N and P contents were
significantly higher in legumes and much lower in grasses, and that no obvious differences in N/P were found between the
four groups. 2) As the latitude increased, the P contents of sedge folia decreased, while the N contents of forb folia
increased. The P contents of all sample pool folia were found to decrease. As the altitude increased, the N contents of
legume, grass, and forb folia decreased significantly, and the N contents of all plant folia also decreased. As the mean
annual precipitation (MAP) increased, the N contents of sedge and forb folia, as well as that of all plant folia increased.
As the mean annual temperature ( MAT) increased, the N contents of sedge folia decreased, while their P contents
increased. All plant folia element contents were found to have no correlation with MAT. 3) Folia N and P contents varied
with latitude and MAP in sedges, and with altitude and MAT in legumes, grasses and forbs. These results are consistent
with the patterns observed on a regional scale. These results indicate that the characteristics of element contents in different
plant functional groups vary with geographic factors and climatic factors, and that plant species composition plays an
important role in the regional —scale ecological stoichiometry. These results also show that the combination of different
functional group plants can offset or cover up the characteristics of some groups, thereby affecting ecological stoichiometry

on a regional scale.

Key Words: functional groups; folia N, P contents; ecological stoichiometry; Qinghai-Tibet plateau alpine region; climate

factors ; latitude; altitude
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Table 1 Correlations between latitude, altitude and climate factors on the Qinghai-Tibet Plateau

T H Ttem 2% Latitude K Altitude / m HEREK R MAP / mm AEHIREE MAT/C
4 ¥ Latitude -0.609 *** 0.013 -0.411%**
TR Altitude/m -0.200** -0.382***
AEFE 7K & MAP/mm -0.073

MAP; mean annual precipitation; MAT; mean annual temperature; ** P<0.01; ==* P<0.001

1.2 FEARES T

T 2003—2007 4 8—9 H 53 (LB K ER ML AT A T AL AR NS ZE S ) | VR 7 s I AR I — P e
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Table 2 Different functional groups N, P content and N/P in Qinghai-Tibet Plateau

T H Ttem FRA Y Al Species GF} Legumes RAR} Grasses PR} Sedges F4HEEL Forbs

Mean +SD  CV  Mean2SD CV  Mean+SD CV  MeanzSD  CV  Mean + SD cv
N/(mg/g) 20.72+5.75 27.73 29.86%5.64a 18.89 17.33x3.21b 18.52 20.24x4.18c 20.65 22.87+6.74d 29.47
P/(mg/g) 1.44£0.52  36.11  1.99+0.64a 32.16 1.22+0.41b 33.61 1.42+0.48c 33.80 1.55+0.54c  34.84
N/P 15.39+4.67 30.34 15.89+3.96a 24.92 15.02+4.06a 27.03 15.3424.43a 28.88 15.70%5.54a  35.29
FEAK U/ n 229 11(4.80%) * 61(26.64%) 87(37.99%) 70(30.57%)
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Fig.2 Leaf N, P in relation to latitude in four major functional plants (legumes, grasses, sedges and forbs) and for all species
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Fig.3 Leaf N, P in relation to altitude in four major functional plants and for all species
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Fig.4 Leaf N, P in relation to mean annual precipitation (MAP) in four major functional plants and for all species
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Fig.5 Leaf N, P in relation to mean annual temperature ( MAT) in four major functional plants and for all species
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PRIDERHED AL, FA DI RERFAE Y N JCER & e B BE IR T 5 52 PR AR 2, 1M 6 e SR A B A K- N
B IR AR T R MR AR (T 3E) |, AT 0L, BARAE B X P SR 7 U5 S R A (EL R A At 2 R A 4 ) £
A HETH B S D R M AR R NI SR AR LRI 95 R R ) Bl VPR AR TR A TR,
T e DR IR ) N TR S MR K I =, P AR OR3P R A R R ot R ARk
AAHFES (] 4C 4D) |, VB RH R 2 SR 21 A 5 IX 30 0 0 2K B R /K A AR L R AT BB Dk, 75
AR AR RS IR S A N P S REA BEMCCR (B SE) 1 NP JoR 5w b4 B AiE kA8 1k
35 (& 2E A 3E) , Ul BE AR AN 25 DEBF B ACTARY I B N P 3 i bifi 2 B2 R R 728 A ) 3222 s A H
TR EEXT PSR R N P A AR (& 5C) X o] g SR PR A R 86 b B AL,

25 LT, Mo H PR R A R T DL SR A R RS T X R A S A R AR . AR RE
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TR NP JCER 7 i B B N 0 Ao A 1 028 A R 35 — 3, 3 S5 A A B 19 A LR B 0
FILR MR IR A S BOR M TR I REK T MR G ST 24
T T G | A BRI PR X BRI T R A AR BRI, kS PRy T AR A
A R AN, 5 — T3 THT AT RE 28 o 5 M ) 7t 2 RS i S DX A A i A R AR AR R, AR SO
FE ARAFFIIS BB EA TS AT 5T, (B2 2 B BLAL 5 22 R Y) | X Se R AR 0 3R 3% B 1 A R
AR Bt B PR A DR TR AU AR SO PRI S . A5 , HE ) S0 RE A 4 A mT 8 X DX sl R R A
WYL T SRR SRR Y ZEA R RS R ST DX A TR A A A R A 2 R IR
b ASTR) T RERE AR ) 22 ) A B4 AT R ST S 3 B — S AR E ) DT X DX R A ) A 25 2
THEFFAEFEPRE IR 5 B AR A LA™ A2 520

4 #Hig

AN FENH T 8 e D DX IS [R) ) RE R ( TRE RASRE ID R RE SR I N P OCR A A iR R ik
BEZBIEE 3 ARk R A SR BE A A AL AL R TT T T 4R, 458 T

D) AFEDIRER A M OGRS B2 5 B, TRMEY N P & i B3 T HARDIRERE, RARHEY NP
i BT HAL DI RERE NP A E AR RIS RERE Z M 225 A B3

2) ARSI REREAE I A N P JCR 5 HE B R A0 A R 7 A f B AR — 3, SR RARE R i
IR P IR & i B AR AN 35 AR R RIS RRMEYI I R N P S RS ERE ARRE K i R4 1
JEZ MAFTESAEAI GG R, X SR B ) A BG4 SRR 5 3R 0 R B X SR Tl A 5K

3) 45 DHRERFRLYIMT i NP 85 hf B DAL R AR PR A g B 5 48 A XIS R R A I 7K NP Y
Wi iy R AN BEM) & HEMAEAR I T B SRR RRAR Y SRR L AR SRR R T AL, ST
VA i P LR SRR o DX A A T AR RO 5T, 765 SE M AR TN -0, I %
L& T B
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