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Differences in photosynthetic rate, transpiration rate and water use efficiency

between four legume species on the Loess Plateau
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Abstract:In a field experiment in Qingyang on the Loess Plateau. Daily changes in photosynthetic rate (Pn), transpiration rate
(Tr), water use efficiency (WUE) and stomatal conductance (Gs) were determined for four legume species, namely,
Onobrychis viciaefolia cv. ‘Gansu’, Astragalus adsurgens, Galega orientalis and Lathyrus latifolius at the flowering and
regeneration stages after the first cutting during fine weather in the fourth growth year . Soil water storage was calculated by
measuring soil volumetric water content at the same time. The soil water consumption by plant from May 31 to July 10 was
119. 2 mm for A. adsurgens,91. 6 mm for L. latifolius.81.9 mm for G. orientalis and 73. 8 mm for O. viciaefolia. Among the
four species,O. wviciaefolia had the highest Pn at both flowering and regeneration stages at 12. 41 and 9. 06 ¢ mol CO,/(m? »
s), respectively. For A. adsurgens, Pn was 10.10 and 7. 01 g mol CO,/(m?* * s) respectively. At flowering, higher T was
observed from O. Viciaefolia (8.13 m mol H,O/(m?* « s)) and A. adsurgens (7.40 m mol H,O/(m?* + s)) than from G.
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orientalis (3.75 m mol H,O/(m? * s)) and L. latifolius (4. 74 m mol H,O/(m* + s)). The average WUE for G. orientalis, L.
latifolius, O. wviciaefolia and A. adsurgens at flowering was 3. 96, 3.63, 2. 98 and 2. 06 pmol CO,/mmol H,O, respectively.
The introduced legume species, G. orientalis and L. latifolius are considered to have productive potential on the Loess Plateau.
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Table 1 Water storage in 0~ 150cm, 0~ 200 cm soil profile for four legume species at flowering and regeneration stage at Qingyang Loess
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Fig. 1 The daily changes of photosynthetic rate of four legume species in May 31,2002 (a) and July 10,2002 (b) at the Qingyang Loess
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Fig. 2 The daily changes of transpiration rate of four legume species in May 31,2002 (a) and July 10,2002 (b) at Qingyang Loess Plateau
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Fg.3 The daily changes of water use efficiency in leaves of four legume species in May 31,2002 (a) and July 10,2002 (b) at the Qingyang

Loess Plateau
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Fig. 4 The daily changes of stomatal conductance in leaves of four legume species in May 31,2002 (a) and July 10,2002 (b) at the

Qingyang Loess Plateau
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Fig. 5 The daily changes of PAR in May 31,2002 (a) and July 10,2002 (b) at Qingyang Loess Plateau
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Fig. 6 The daily changes of leaf temperature of four legume species in May 31,2002 (a) and July 10,2002 (b) at Qingyang Loess Plateau
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