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The relationship of transpiration rate with leaf characters of Thermopsis

lanceolate in different slopes of an alpine meadow

ZHAO Xiawei, WANG Yifeng“, MA Wenmei
College of Life Science, Northwest Normal University, Lanzhou 730070, China

Abstract: Studying the relationship of the transpiration rate ( 7Tr) of plants with leaf traits is important for understanding the
adaptability of plant leaf function in heterogeneous habitats. The study aimed to explore the relationship of transpiration rate
with leaf traits in different slopes. The study site was located in a degraded alpine grassland on the eastern Qilian
Mountains, Gansu Province, China ( 101°32'34'—101°33'50" E, 38°36'1'2'—38°17'N). The study area is selected
which contains four standard slopes and is a relatively independent hill. The test method is as follows, first, the mountain is
divided by four slopes in the topography. Second, along the four slopes every 30 m set a sample area (1 m X 1 m) from the
bottom to the top of the mountain elevation, each direction is 8 pieces, a total of 32 samples. Third, choose 6 plants from
each samples, total 48 plants of each direction. The results showed that with the slopes turned from north to south, the
height, coverage, density, and soil moisture of the grassland community gradually reduced, the height, leaf area (LA),
Tr, stomatal conductance, and net photosynthetic rate of Thermopsis lanceolate decreased, and the leaf thickness increased.
There was a highly significant positive correlation (p<0.01) between Tr and LA, and significant negative correlation (p<
0.01) between Tr and leaf thickness on the northern and southern slopes, whereas significant positive correlation (p<0.05)
between Tr and LA or between Tr and leaf thickness was found on the eastern and western slopes. Thermopsis lanceolate

build up a small and thick leaves to realise low transpiration rate in the southern slope, in the northern slope, Thermopsis
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lanceolate select a large and thin blades to achieve low transpiration rate. It reflects the plant survival strategy through leaf

biomass allocation mechanism to realize the effective utilization of resources in heterogeneous habitat.

Key Words: transpiration rate; leaf thickness; leaf area; slope; Thermopsis lanceolate; Qilian Mountains
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Table 1 Biological characteristics and soil characteristics of community in different plots ( mean + SE)

Fh T IEE KR HEE [ R
Plot Soil moisture content/% Coverage/ % Height/c¢m Density
4t North 12.1+0.71a 87.1£5.05a 15.29+0.79a 958+45.31a
P4 West 8.6+0.39b 63.2+3.48b 12.09+0.51b 264+15.12b
/K East 8.4+0.44b 62.5+2.59b 11.81+0.59b 247+13.15b
T South 6.5+0.27¢ 55.8+2.96¢ 8.54+0.39¢ 173+8.48c

[EIZA [/ NE T RER R 0] 22 5 %5 (P <0.05)

2.2 AR B AR S A R AT

Wk 2 o, BEAE e A8 A, B b Tt AR R R R EE AN Y LA T, AL P R s, AL
eI, B> T 14.72% (48.25% (148.06% 142.19% 1 78.71% ; ¢t -5 A2 iy it JEE B | I b 3k 3] g i 42
B AL RSN T 15.38% , BB 5L, Bt it s A -k 56 G R AR 1L 3, iR B
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Table 2 Leaf traits characteristics and photosynthetic physiological parameters of Thermopsis lanceolatein different plots ( mean + SE)

1] Aspect 4t North slope Vi3 West slope 3k East slope 3L South slope
B Height/cm 15.74+0.85a 15.03+0.62b 14.92+0.71b 13.72£0.63¢
i Leaf area/cm? 4.67+0.34a 4.21+0.21b 4.23+0.26b 3.15£0.23¢
MR Leaf thickness/mm 0.26+0.02a 0.28+0.02b 0.27+0.02b 0.30+0.02¢
Z& B Tr transpiration rate/ ( mmol H20 m-2 s™") 2.77£0.31a 1.93+0.20b 1.84£0.19b 1.55+0.19¢
SILFE G, stomatal conductance/ (mol m™2 s7!) 171.08+8.89a 109.79+5.28b 107.10+5.45b 70.64+3.81c
HHtAHEE P, photosynthetic rate/ ( wmol CO, m™ s71) 7.69+0.32a 4.05+0.19b 3.96+0.21b 3.10+0.14¢

77 RN 5 B R BRI 22 5 8.3 (P<0.05)
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Fig.1 Relationships between transpiration rate and leaf area of Thermopsis lanceolate on different aspects
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Fig.2 Relationships between transpiration rate and leaf thickness of Thermopsis lanceolate on different aspects
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