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Most studies focus on studying biochar as a soil amendment and therefore its effect on crop yields
in different soil - climatic conditions. A three - year's field experiment with maize was carried out
on a Fluvisol in the experimental field of Tsalapitsa village (Plovdiv) in the period 2016-2018. The
aim of the present study is to evaluate the impact of biochar on maize yield at different levels of
water stress and simultaneously assess the populations of major groups of soil microorganisms. The
following variants are studied: control - with no biochar addition, and variants with biochar. The
biochar was applied in 200 kg.da-1 in 2016, produced by pyrolysis of rice straw and biochar was
applied in 300 and 1000 kg.da-1 in 2017 and 2018, obtained by pyrolysis of oak bark before
sowing of maize. These variants are divided into three more depending on the irrigation regime:
non-irrigated; irrigation at dT > 0 oC and irrigation at dT < -1 oC, where the dT is temperature
difference between canopy temperature (Tc) and ambient air temperature (Ta). During the
vegetation period the plant water status is measured by infrared thermometer.
It was found that under non-irrigated conditions, the effect of biochar on the yield of maize is not
indicated during three years. It has been shown that under irrigated conditions, when water addition
is according to the water stress of plants, higher yields of maize are obtained in the third year, when
the application of biochar into the soil is at the highest dose (1000 kg.da-1). The yield is the higher
when the faster (at lower water stress - dT < -1 oC) the irrigation rates are submitted. There was no
effect of the biochar on the contents of the macro elements in maize grain and their uptake is
associated with an increase in yield. Soil moisture is changed slowly in the biochar variants and the
best values of the temperature differences are obtained for irrigation at dT < -1 oC in 2018. The
large adsorbing surface of biochar is the probable reason for the improvement of the water
retention capacity of soil and, respectively, the lower water stress of the plants. The results showed
that the influence of biochar is significant on the soil microflora. The most stimulating effect of
biochar was obtained for the bacterial populations.
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