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Diurnal pattern of water use efficiency and quantum yield in leaves of

two pistachio varieties
Mahmoud Reza Roozban, Kazem Arzani and Seyed Majid Mirlatifi
Faculty of Agriculture, Tarbiat Modares University

Abstract

Studies on leaf gas exchanges allow a direct evaluation of the physiological responses to the
different environmental conditions. In a field experiment, diurnal variations of water use
efficiency (WUE) and quantum yield (®) were assessed at the leaf surfaces of two pistachio
varieties (‘Badami’ and ‘Qazvini’), in reference to diurnal fluctuations of leaf temperature (Tieas),
vapor pressure deficit (VPD) and photon flux density (PFD). In this study, diurnal changes of
WUE were followed of a two-peak pattern, in which the first peaks were appeared at 8:00; and
afterward, WUE values decreased. Also, the second peaks were emerged between 16:00 and
17:00. Poor significant relationship between WUE and stomatal conductance (gs), and lack of
correlation between WUE and transpiration rate (E) were shown that under low leaf to air VPD,
there is not a powerful stomatal control on water loss in pistachio leaves. The highest @ of both
varieties in this experiment was obtained at 7:00. This parameter had another peak which was
appeared at 16:00, and was similar with the second peaks of net assimilation rate (A), gs and
WUE. In both varieties, quantum efficiency of CO, fixation was decreased at leaf temperatures
higher than 24°C.

Key words: Net photosynthesis, stomatal conductance, transpiration, leaf temperature, vapor
pressure deficit, photon flux density.
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