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Table 2 §"C values of plant species grown in the study area collected in 2002 and 2003.
2002 8"°C /%o 2003 §°C /%o /%o

Borraginaceae Microula sikkimensis D,F A 274 -28.8 1.4
Boraginaceae Trigonotis peduncularis D,F,P -26.3 -26.8 0.5
Chenopodiaceae Atriplex fera D,FA -26.1 -27.1 1.0
Compositae Ajania tenuifolia D,F,P -26.7 -27.9 1.2
Compositae Artemisia sieversiara D,F A -26.5 -26.9 0.4
Compositae Leontopodium nanum D,EP -25.1 -27.0 1.9
Compositae Saussurea arenaria F,.D,P -25.9 272 1.3
Compositae Saussurea katochaete D,F,P -25.8 -26.3 0.5
Compositae Saussurea superba D,F,P -25.1 -27.1 2.0
Compositae Taraxacum monogolicum D,EP -25.3 -26.0 0.7
Cruciferae Capsella bursa-pastoris D,FA -27.5 -28.5 1.0
Cyperaceae Kobresia humulis M,S P -26.8 -27.2 0.4
Cyperaceae Scirpus distigmaticus M,S,P -26.5 -27.3 0.8
Gentianaceae Gentiana aristata D,F,P -26.0 -27.7 1.7
Gentianaceae Gentiana leucomelaena D,F.P -26.9 -27.6 0.7
Gentianaceae Gentiana straminea D,F,P -26.9 -27.0 0.1
Gentianaceae Gentianopsis paludosa D,FA -27.2 -27.6 0.4
Gentianaceae Lomatogonium rotatum D,F, A -27.0 -28.5 1.5
Gramineae Aneurolepidium dasystachys M,GP -27.4 -27.7 0.3
Gramineae Elymus nutans M,GP -26.3 -27.1 0.8
Gramineae Festuca ovina M,G,P -26.8 -27.1 0.3
Gramineae Helictotrichon tibeticum M,GP -25.0 -27.0 2.0
Gramineae Poa sinattenuata M,GA -25.4 -27.1 1.7
Gramineae Ptilagrostis concinna M,G,P -25.0 -25.6 0.6
Gramineae Ptilagrostis dichotoma M,G,P -25.6 -27.2 1.6
Labiatae Mentha haplocalyx D,F,P -26.6 -28.8 2.2
Leguminosae Medicago lupulina D,FA -26.9 -28.7 1.8
Leguminosae Oxytropis caerulea D,F,P -26.8 -27.1 0.3
Plantaginaceae Plantago depresa D,EP -26.1 -27.8 1.7
Polygonaceae Polygonum macrophyllum D,EP -27.6 -28.0 0.4
Polygonaceae Polygonum sibiricum D,EP -27.7 -28.1 0.4
Primulaceae Androsace septentrionalis D,F,P -26.4 -27.1 0.7
Primulaceae Glaux maritime D,F.P -27.1 -27.6 0.5
Ranunculacea Aconitum gymanandrum D,F A -26.7 -27.7 1.0
Ranunculaceae Delphinium pylzowii D,FP -26.6 -26.9 0.3
Ranunculaceae Halerpestes tricuspis D,EP -27.0 -27.6 0.6
Ranunculaceae Ranunculus brotherusii D,F,P -26.1 -27.8 1.7
Ranunculaceae Thalictrum alpinum D,F,P -26.4 -26.8 04
Ranunculaceae Trollius pumilus D,F.P -26.0 -28.0 2.0
Rosaceae Galium verum D,F,P -25.9 -27.2 13
Rosaceae Dasiphora fruticosa D,Sh,P -26.1 -26.3 0.2
Rosaceae Potentilla anserina D,F,P -26.0 -28.1 2.1
Rosaceae Potentilla nivea D,F,P -25.8 -27.5 1.7
Salicaceae Salix oritrepha D,P -25.8 -28 2.2
Scrophulariaceae Euphrasia tatarica D,FA, -28.2 -29.2 1.0
Scrophulariaceae Lancea tibetica D,F,P -24.9 -26.8 1.9
Scrophulariaceae Pedicularis alaschanica D,EP -27.2 -28.0 0.8
Scrophulariaceae Pedicularis kansuensis D,FA -26.6 -27.8 1.2
Scrophulariaceae Pedicularis longiflora D,FA -28.2 -29.1 0.9
Thymelaceae Stellera chamaejasme D,F,P -24.9 -26.9 2.0
Umbelliferae Notopterygium frobesii D,F,P -25.3 -26.3 1.0

1 A,P,D,M,F,G,Sh

Notes: A, P, D, M, F, S, G, Sh in Table 1 stand for annual, perennial, dicotyledonous, monocotyledonous, forb, sedge, grass, and shrub, respectively
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Annual variation of plant §"°C and its environmental analysis
in alpine meadow in the east of Tibetan Plateau

LI Mingcai', LI Zhenfa', YI XianFeng’, LI LaiXing’
1. Tianjin Climate Center, Tianjin 300074, China ;
2. Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 100085, China;
3. Northewst Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China

Abstract: The stable isotope compositions of plant organic matters contain an integrated record of environmental conditions during
growing season. Interpreting that record requires a full understanding of how the isotope ratios of plant organic matters respond to
changes in climate. In this study, by measuring stable carbon isotopes in leaves of 51 alpine plant species belonged to 19 families and
41 genera growing in the east of Tibetan Plateau in 2002 and 2003, we studied the variations of §'°C values between two years and its
relationship to environmental factors in order to determine the dominant factors affecting annual changes. The measured 5'"°C values
(ranged from -29.2%o to -24.9%o0 with an average of -26.9%o) indicated that all the considered species perform photosynthesis through
the C; pathway, which reflected the adaptation of alpine plants to extremely low air temperature charactering on the Tibetan Plateau.
Leaf 8'*C values of annual plants were significantly negative compared with perennial plants both in 2002 (t = -3.031, P < 0.01) and
2003 (t=-3.567, P < 0.001), suggesting that perennials have greater water use efficiency than annuals, i.e. perennials may be more
advantageous than annuals in water-limited and low temperature environment on the Qinghai-Tibet Plateau. There was significant
difference of 8"°C values occurred between two years, with a substantially more positive 3'°C values in 2002 than in 2003. By ana-
lyzing the variations of climatic factors between two years, the changes of 8'°C values could be mainly contributed to the difference
of precipitation. However, the variations of 8"°C values between two years were species-dependent, although the consistency of the
decreasing trend of 8">C values from 2002 to 2003, suggesting distinct responses of different species to environmental changes. It is
suggested that plant species showing significant positive 8'*C values with same environmental changes should be the optimum
choice in vegetation recovery on the Tibetan Plateau because these plants would take different strategies to adapt to variability of
environment.

Key words: alpine meadow; 813C value; annual variation; annuals; perennials



