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The changes in photosynthetic characteristics of Leymus mollis ( Trin.) Hara

leaves from coastal dunes having an environmental heterogeneity

MA Huilei,ZHANG Tingfeng, ZHOU Ruilian* , ZHANG Yue
School of Life Science, Ludong University, Yantai 264025, China

Abstract: The environmental factors, growth rate, chlorophyll content, and photosynthetic parameters in Leymus mollis
(Trin.) leaves were measured during the day without wind in the fall and summer, and with high winds in the fall, in the
natural environment to understand the physiological adaptation mechanisms of L. mollis to different wind speeds. The results
showed that high winds, lower temperatures, and higher humidity were observed on the windward slopes, where L. mollis
had higher chlorophyll contents in leaves and shorter plants. However, higher temperatures, drier soils, and poor airflow
were observed on the leeward slopes, where L. mollis had lower chlorophyll contents in leaves and taller plants. There was
obvious environmental heterogeneity between windward and leeward slopes, and enhanced morphological plasticity. During
days of no wind in the fall and summer, L mollis on both slopes showed a midday depression of photosynthesis, but L. mollis
on the windward slopes had markedly higher stomatal conductance ( Gs) , transpiration rate (Tr), and net photosynthetic
rate (Pn)than that of the leeward slopes. However, during days of high wind in the fall, L. mollis on both slopes had no
midday photosynthetic depression, and L. mollis on the leeward slopes had markedly higher Gs, Tr, and Pn than that on the

windward slopes. On the same slopes, during the days of high wind, L. mollis on the windward slopes had lower Pn, Tr,
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and Gs than that on days with no wind, but higher Pn, Tr, Gs by 126, 66.3, and 134% on the leeward slopes than that on
days with no wind. High winds resulted in lower temperatures, reduced stomatal aperture, and leaves on the windward side
with reduced Pn. High winds resulted in increased air flow, and reduced temperatures on the leeward slopes, which
increased L. mollis stomatal opening, but had no midday photosynthetic depression and higher Pn. L. mollis on both slopes
showed significant photosynthetic plasticity to adapt to different wind speeds, enabling it to take advantage of the
environmental resources and increase photosynthesis and dry matter accumulation for its sustained survival. Morphological
and photosynthetic plasticity of L. mollis is an important physiological regulation mechanism to enhance survival, growth,
and population expansion under high winds, which has an important application value for the breeding of crops, grasses,

and trees with higher tolerance to wind in the future.
Key Words: sea-wind; environmental heterogeneity ; physiological plasticity ; adaptation
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Table 1 Changes in temperature, humidity and wind speed in coastal dunes of different far from the high tide line in different season

TH Ttem Z=45 Season 10 m 30 m 50 m 70 m
A HEHAKTHIOH 0.72+0.5 0.54+0.5 0.72+0.3 0.08+0.1
Wind speed/ (m/s) ®E K9 H27H 1.94+0.9 1.08+0.7 0.84+0.5 0.1420.3
B KKAK 9 A 30 H 7.041.6 6.48+1.4 5.74+0.7 1.9+0.3
YRR BEHAKXRTHI19H 45.1+9 46.2+11.3 41.3+8.7 35.7+5.0
Humadity/ % R FRK 9 A 27 H 57.9+15.0 49.88+17.0 50.16+19.0 43.52£17.3
BZE KKK 9 H30H 47.6+4.7 42.3+8.2 43.2+4.9 32.0+9.5
TR HEHAKRTHIOH 37.8+3.1 37.8+4.5 39.1+3.8 41.1£2.8
Temperature/ °C BhE #RK 9 H 27 H 26.9+3.2 30.6+5.1 30.9+6.0 33.1+6.1
kKKK 9 A 30 H 18.4x1.6 19.9+3.1 18.6+1.9 23.8+3.7
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Fig.1 Comparison of plant height and contents of chlorophyll a and chlorophyll b and carotene in the leaves of Leymus mollis ( Trin.)
Hara and soil water content on the different area far from the high tide of the coastal
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Fig.2 Comparison of net photosynthetic rate(Pn) in the leaves of Leymus mollis ( Trin.) Hara grown in coastal dunes of different far from

the high tide line during no wind day and strong wind day dune.
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Fig.3 Comparison of transpiration rate ( Tr) in the leaves of Leymus mollis ( Trin.) Hara grown in coastal dunes of different far from the

high tide line during no wind day and strong wind day
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Fig.4 Comparison of stomatal conductance ( Gs) in the leaves of Leymus mollis ( Trin.) Hara grown in coastal dunes of different far from

the high tide during no wind day and strong wind day
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