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Response of plant element content and soil factors to the slope gradient of alpine

meadows in Gannan
LIU Minxia*

Geographical and Environmental Department, Northwest Normal University, Lanzhou 730070, China

Abstract; We measured nitrogen; phosphorus, potassium, organic and water content, and SPAD of plant leaves of 25
families and 86 species at different slopes of alpine meadows in Gannan, as well as the soil physicochemical properties,
including nitrogen, phosphorus, and' organic and water content, to determine variations in plant element content and soil
factors at different slopeaspects. The relationship between plant leaf nutrient content and soil environmental factors were
also analyzed on different slopes. The results showed that soil factors were significantly different at every slope aspect.
Specifically, .soil phosphorus content decreased successively from northern to southern slopes. Soil nutrient and organic
content of northern slopes were much higher than those of southern slopes, whereas they were the lowest on the western
slopes. Surprisingly, soil water content of northern slopes was up to 38%, in contrast to soil water content of southern
slopes, which were slightly lower. The constituents of plants had meaningful differences at different slope aspects because of
the variation in soil factors. Moreover, leaf organic content exhibited little distinct change on different slopes. Leaf nutrient
content and SPAD increased from northern to southern slopes, whereas leaf phosphorus, potassium, and leaf water content
decreased. Soil factors had significant effects on foliar traits on south-north slope gradients. Increased soil water content

enhanced leaf phosphorus, potassium, and water content in plant leaves, and significantly decreased SPAD. Soil nutrient
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content was significantly positively correlated with plant leaf phosphorus, potassium, and water contents, but negatively
correlated with SPAD. The contribution of soil water content and nutrients to leaf element content were different. We
concluded that soil water content was the primary factor affecting foliar characteristics and that leaf water content was
particularly influenced by environmental factors at different slopes. Leaf water content in southern slope plants in response to
soil conditions reinforces that improved water and nutrient use efficiency is an adaptive strategy to drought and barren

habitats in the southern slope.

Key Words: alpine meadow; leaf element content; leaf water content; SPAD; soil factors
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Table 1 Variation characteristics of vegetation in different slope aspect ( Mean+SE)
Hera RN A=Wy s FHEE EZERCE
Slope aspect Dominant species and important value Biomass/ ( g/m?) Coverage/ % Richness Shannon
ek 47 H Potentilla fruticosa(0.425) 230.46+23.01 95.52+1.8 34.11+2.03 5.011+0.08
North Slope B3 Polygonum vivipurum(0.299)
TENLEL Roegneria kamoji(0.109)
B REH Saussurea longifolia(0.105)
fiiie|#7)3 G FEME Potentilla fruticosa(0.408) 180.84+17.13 89.33+1.75 30.21x1.75 4.18+0.15
Northwest Slope  ZKZFZE Polygonum vivipurum(0.276)
FLI K Euphorbia esula(0.089)
JERAE Thalictrum alpinum(0.087)
[liiB::3 H 7% Medicago sativa(0.198) 117.08+11.26 81.12+2.1 24.54+1.67 3.95+0.31
West Slope K48 Gueldenstaedtia verna(0.207)
TR Stellera chamaejasme(0.089)
AT Oxytropis ochrocephala(0.216)
ke IREE Stellera chamaejasme(0.263) 111.25+9.42 69.05+2.2 20.65+1.24 3.81+0.19

Southwest Slope

WA Taraxacum lugubre(0.098)
RE &5 Kobresia humilis(0.211)
=HIEL Aristida triseta(0.095)
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Fig.3 Changes of nutrient, water and chlorophyll content in leaves of different slopes
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