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PHOTOSYNTHETIC CHARACTERISTICS OF SIX PLANT SPECIES
IN A FOREST STEPPE OF THE LOESS PLATEAU CHINA
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Institute of Resource Science of Betjing Normal University Key Laboratory of Environmental Change
and Natural Disasters  Ministry of Education of China  Beijing 100875 China

Abstract Diurnal net photosynthetic and transpiration rates of six plant species on the Loess Plateau were
measured in the field during May July and September 2002. Photosynthetic characteristics of these species
were quantified by applying a model of net photosynthesis and stomatal conductance to the field data. The re-
sults indicated that the model could explain up to 79% and 59% of the variation in the net photosynthetic rate
and stomatal conductance respectively. Hippophae rhamnoides and Artemisia capillaris had higher net photo-
synthetic rates than the other species because these species had high biochemical photosynthetic efficiencies
whereas the other species had low photorespiration coefficients. An afternoon depression in photosynthetic rates
in Robinia pseudoacacia  Hippophae rhamnoides L. subsp. sinensis Rousi Artemisia gmelinii and A. capil-
laris was explained by decreased stomatal conductance and in Malus pumila and Caragana korshinskii  the
reduction was due to decreased biochemical photosynthetic capacity. These field results provide a basis for fu-
ture laboratory studies to better understand the ecophysiological properties of these plants.
Key words Net photosynthesis rate  Stomatal conductance Guard cell Carbon assimilation Photorespiration
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Table 1 ~ Result of non-linear regression of photosynthesis data for six plant species in forest-steppe region of Loess Plateau
Species a, G, G, Ry a; G, G./G, R %
Robinia pseudoacacia 0.084 8 1.618 1 1.154 0.612 0.119 2 1401.6 70.95
Malus pumila 0.103 3 1.788 7 1.729 0.151 0.184 7 1034.5 56.76
Hippophae rhamnoides 0.1175 3.498 7 2.183 2.399 0.4112 1602.5 78.36
Caragana korshinskii 0.058 3 1.8720 1.333 0.546 0.109 1 1404.0 78.06
Artemisia gmelinii 0.049 2 1.233 8 0.709 0.259 0.060 7 1740.6 69.60
A. capillaris 0.044 3 2.113 8 0.252 0.000 001 0.093 7 8 388.0 60.44
a, Photon efficiency mol mol = G, Carboxylation coefficient mmot m~> s™" kPa~! G,
Photorespiration coefficient mmot m~* s~! kPa~! R, Dark respiration coefficient mmol m~2% s~!
2
Table 2 Result of non-linear regression of stomatal conductance data for six plant species in forest-steppe region of Loess Plateau
Species Gom kv’f ka'q k,gg R %
Robinia pseudoacacia 614.96 0.082 1 570.00 407.13 54.41
Malus pumila 265.88 0.171 4 163.23 77.86 40.15
Hippophae rhamnoides 667.46 4.5380 196.75 44.59 41.33
Caragana korshinskii 271.73 0.3327 238.14 40.31 55.78
Artemisia gmelinii 2205.40 15.758 3 902.22 344.18 58.93
A. capillaris 3613.40 22.200 0 200.04 219.60 46.19
Gom Stomatal conductance at zero incident light intensity and saturated soil water content and vapor
pressure mmol m~* s~ ! ky Elastic compliance of guard cell structure mmot m~2 s™* kPa™!

Stomatal sensitivity to incident light
deficit dimensionless

dimensionless

kﬂg

Stomatal sensitivity to vapor pressure
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Fig.1 Result of application of leaf photosynthesis model to six plant species in forest-steppe region of Loess Plateau
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Fig.2 Result of application of stomatal conductance model to six plant species in forest steppe region of Loess Plateau
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region of Loess Plateau during a typical day in July
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