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Extended abstract

Introduction

Iran with an average rainfall of 240 mm per year is classified as arid and semi-arid regions of the world,
so the occurrence of drought stress during plant growth is inevitable. In order to investigate the effect of
biochar and wood vinegar on quantitative and qualitative characteristics of soybean under low irrigation
stress, an experiment was conducted as split plots in a randomized complete block design with three
replications during the 1398 crop season in the research farm of Tarbiat Modares, Faculty of Agriculture.
The aim of this study was to investigate the effect of biochar and wood vinegar as organic sources on
soybean nutrition as an important plant in the production of oil and protein needed by humans, through
which the effect of these two treatments on plant resistance to water deficit stress.

Materials and methods

The main factors of this experiment were four irrigation regimes (Optimal irrigation, mild, medium, and
severe irrigation deficit: withholding irrigation until the soil moisture content at plant root zone reaches
85, 65, 45 and 25%, of the soil available water respectively, and then irrigation to the field capacity).
Water deficit stress was applied at the beginning of flowering of the plant and the sub-factors were anti-
stress materials, ie three concentrations of wood vinegar (concentrations of 5000 ppm, 10000 ppm and
15000 ppm) and a biochar surface (5t / ha) and control treatment (without anti-stress materials). Before
planting, wood and biochar treatments were sprayed on soil surface according to the ratio of each
experimental unit and post-growing wood vinegar treatment was applied at three-leaf, early flowering
and podding stages as foliar application. Yield and yield components including plant height, plant leaf
area, number of plant pods, 1000-seed weight and biological yields, seeds, straw and oil and greenness
index were measured.

Results and discussion

The results showed that drought stress had a significant effect on height, plant leaf area, number of pods
per plant, biological yields, grain yield, straw and oil yield and 1000-seed weight and decreased with the
application of water deficit stress. Fertilizer treatments were not significant on plant height, pod number
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and straw yield but had a significant effect on other traits. The interaction effects of irrigation and
fertilizer treatments on plant leaf area, biological yield, grain yield and oil yield were significant .

Conclusions

The results of this study showed that the occurrence of drought stress has a negative effect on yield and
yield components of soybeans. The highest plant leaf area, biological, grain and oil yield in optimal
irrigation were related to biochar fertilizer treatment. According to the results of the study, it seems that
in conditions of water shortage stress, the use of biochar will not be very beneficial. In these conditions,
the use of wood vinegar is recommended for mild, moderate and severe water deficiency, maximum
plant leaf area and biological, grain and oil yields were observed with the use of wood vinegar.
Researchers have identified pyroligneous acid as a turning point in organic farming that has a major
impact on the management and growth of maize and soybeans (Coffman et al., 2005). Wood vinegar
and biochar, as organic matter and naturally derived habitat, can be redirected to improve crop yields
under environmental stress.
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Table 4. Mean comparison of soybean physiological traits under irrigation regimes
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Table 5. Mean comparison of soybean physiological
traits under irrigation regimes
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