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Advances nM echanisms Underlying the Responses of 8" C in
Alpine Plants to the Altitudinal Gradients

LU Xiaoning, MA Jimying, SUNW ef, CUIYonggn, DUAN Zhenghu

(1 Dunhuang Gobi and Desert E wlogy and Environm ent R esearch S tation, Cold and A rid R egions E nvironm enial and
Engneeaing Resaarch Institute CAS Lanzhou 730000 Ching
2 D eartment of Renavable Resources University of Wyaning, Laran i, Wyaning 82071 USA)

Abstract Spatmnlvariability in leaf catbon isotope campositbn (613C) provides an opporunity to evaluate p lant
envirom ent interactions and mechan igns of p lant responses to different environm ental factors and can be helpful to
obtan the paleoclimate nfomatbn The variation of leaf 8°C isnot only detem ned by the genetic adaptation, but
highly nfluenced by a series of factors in surround ng environments M any stud s have concluded that leaf 8°C
woul have a definite varying mode] while an ncrease n leaf 8°C with the altiude has been observed n many
plant species A lpine environmental cond itbns are characterized as low temperature, low air pressurg low hum id+
ty, high irradiation and high w nd speed whid result in he correspond ng variatbn n physiobgical and m orphe-
bgical traits of plants such as ncrease in leaf thickness and leaf nitwgen content and decrease in leaf height and
biamass This paper revieved the recent research advances n the response of leaf 8°C 1o altitud nal gradeni and
discussed the nherent mechanisns of this trend fum both abbtic and bbtic aspects For the abiotic factors we
emphasized on the effects of air pressure tem peraturg precipitation( hum dity) and irradiaton. For the b btic fae-
tors we dBscussedm ainly the effects of leaf thickness leaf mass per area nitrogen content stanatal density and
stan atal conductance However variatbn n & C along altitud nal grad ient can not be explained by any single fac-
tor it rahermay be a result of the nteracting effects ofmany factors Finall, we summarized the issues need to

be solved n this field and presented several directions for further research.

Key words carbon isotope ratios altiudinal response¢ water stress stanatal conductance nitogen conten t



