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The effect of grapevine wood biochar on soil hydraulic properties and physiological indices of maize
Mohammadtaghi Tirgarsoltani®*, Hosseinali Bahrami
1-Department of Soil Science and Engineering, College of Agriculture and Natural Resources, University of Tehran
2- Department of Soil Science, Faculty of Agriculture, Tarbiat Modares University
Abstract

The present study was conducted to investigate the greenhouse effect of grapevine biochar on stomatal
conductance, photosynthesis rate and water use efficiency of maize (Zea Mays L.) under different soil matric
suctions. The biochar used was mixed with a sandy loam soil at weight ratios of 0, 2 and 4% and then incubated
for maize cultivation. Plants were placed under moisture conditions resulting from matric suctions of 100, 300,
900 and 3000 cm after the eight-leaf stage until the end of growth. Stomatal conductance and leaf photosynthesis
rate were measured using a Li-Cor device. Water retention curve was measured using a sand box and pressure
plates, and unsaturated hydraulic conductivity curve was measured using a Hiprop device. The results showed
that the application of biochar into the soil increased stomatal conductance and photosynthesis rate by 18.1 and
17.6 percent, respectively, compared to the control. As the soil became drier, the plant water use efficiency
increased by about 25 percent. Also, the effect of biochar on water use efficiency (plant and grain) also increased
with soil drying. It seems that the ability of biochar to prevent a sharp drop in unsaturated hydraulic conductivity
(Kn) in the drier range of the moisture curve and the relative increase in soil water retention, which leads to
facilitating water delivery to plant roots, can be considered as the reasons for the improvement of physiological
parameters and water use efficiency in this study.

Keywords: photosynthesis rate, water use efficiency, stomatal conductance, unsaturated hydraulic conductivity
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