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Abstract Low tenperature is w ilely recognized as the prmary lmitng factor n p hnt growth n alpnemeadows of the
Q inghatT betan plateau W am ng is thus supposed to alleviate temperature lin itation in the area Livestock grazing is the
predan nant land use n the area and is heman anthwopogenic factor affecting plant growth Grazng while diminishing
total leaf area may raise the level of nutrient elments n the soil and thus have the opposite effect on phnt grow th

Stam ata apparauus play mportant roles n contw lling the passage of CO, nto and out fran plants Smce it is difficult to
directly measure photosynthesis rates for most speces n the area changes in stonatal dharacteristics could be used as
proxies to understand how the assin ilation rates of plants change under wam ng or grazing treaments A woway factorial
desin (wam ng X grazing) experment was carried out at the H aibei Researdh Staton n Q nghai province China A
tenperature free-air contro lled enhancen ent (T-FACE) systen w ith arrays of infrared radatin heaters depbyed by K inball
el al was used to elevale vegetation canopy ten peratures The setpont d ifferences in summer were L 2°C n daytme and
L 7C atnghttme while nw nter daytine and n ght tme differenceswere 1. 5C and2 0C respectvely Two sheep per
pbt (3m’) gmzed once amonth fran July to September representng am oderate level of above ground biomass utilization

Four alpne meadow species were selected in August 2008 after wo years of teaiment Thalictrun aplinum, K obresia
hum ilis, Gentiana straminea, Elymus nutans Grissh Fully mature leaves w ere selected to m easure stomatal density (SD)

and stan atal length (SL) and the length betw een the unctions of the guard cells at each end of the stam a using a M otic
m icroscope systen (Mot BA20Q China). W am ng decreased the SL of all four species (P = Q 037), by 3 3%,
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1.9%, 3 %%, 2 Mo nT. alivum, K. hunilis G. swraminea. FE. mnutans respectvel. W amng affected SD n a
species-specificway as ndicated by a m arginally significant (P = Q 086) mnteracton between w am ing and species n
ANOVA. Grazing increased the SD of all bur speces by 12 Fo, 15 o and 13 Yo, 2 ¥ n T. aplium, K.

lumilis, G straninea FE. nutans respectively Grazing had no statistically sgnificant effects on SL (P = Q 907).

Potential conductance ndex (PCI) was also calalated for all four species using the fomula ( stomatal length)® ston atal
density Grazing ncreased the PCI for all bur speces (P= 0 000), while wam ng decreased he PC] butwih a bwer
level of senificance (P= Q 068). There were no sgn ificant nteracton effects between w am ng and grazing onSD, SL and
PCI The declne nSL sub pcted tow am ngm iht be the result ofw am ing-generated soil drought The rse nSD and PCI
nduced by grazing may mply an increase n assin ihtion rate per leaf area at a gven grazing mntensity S nce both SD and
SL contributed tom axinun stam atal conductance their responses to grazing and wam ng counteracted each oher in the

case ofm ax mun stam atal conductance Itmay be the tendency thatSD increase and SL decrease n grmzing alpine m eadow

under future w am ing
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Table 1 The result of GIM statistic analy sis of stam atal density (SD ),

stomatal length (SL) and potential conductance index (PCI)

SD SL pPCI
Itan
DF F P DF F P DF F P
1 0 Q 967 1 4. 60 0. 037 1 2 660 Q109
1 11 14 Q 002 1 0. 01 0. 907 1 10 440 Q0 002
3 59 18 Q 000 3 259. 43 0. 000 3 51 450 Q 000
x 1 Q12 Q 730 1 0. 13 0. 722 1 Q 410 Q0 527
x 3 2 33 Q 08 3 0. 13 0. 942 3 1 80 Q 150
X 3 Q0 95 Q 42 3 0. 50 0. 685 3 0 &40 Q 591
x x 3 Q 26 Q 852 3 1. 24 0. 306 3 Q 040 0 988
: WG S ,SD  SL
2 t

Table2 The result of T-testofdata in pairs of stom ataldensity (SD),

G-NG and WG-NWNG

stan atal length (SL) and potential conductance index (P Cl) ofW-NM,

SD SL PCI
[tem
N T P N T P N T P
W-NW 32 -0 04 Q 971 32 -221 0. 035 32 -179 0 083
G-NG 32 35 Q 001 32 -0 12 0. 908 32 398 Q 000
W G-NW NG 16 -2 84 0 012 16 1. 91 0. 075 16 - 102 0 326
W-NW G-NG WGNWNG ,SD SL  PCI stomatal
density stanatl length and potential conductance ndex
22 4
; ( n 4 >
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Fig 1 The rehtionship between stan atal density and stomatal lengh and wam ing and grazing treatmen ts
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Fig 2 The relatbnship betw een the potential conductance index (PCI) to wamm ing and grazing treatments
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