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 Stress conditions such as drought and salt negatively affect plant growth and 
yield. Many methods are used to alleviate these negative effects. Biochar 
application is also a method used to eliminate the negative effects on the plants 
stimulated by the stress conditions. According to many studies, biochar 
application to the soil increases the yield of the plants under different stress 
conditions. Moreover, biochar increases photosynthesis rate, water usage 
efficiency and relative water content in the plants struggling with the drought 
stress.  
 
 

 
Introduction  
 

Plants, like other living things, do not have the ability to move under stress conditions or escape from the 
environment that have stress factors. Therefore, they have different mechanisms to survive under stress 
conditions. These mechanisms aim to keep plants alive and maintain their vitality. For example, when plants faced 
with a lack of water, they close their stomata as the first physical response. However, this causes the plants to 
perform less photosynthesis, and thus reducing its yield [1,2]. 

The protection mechanisms of plants under stress conditions also have negative aspects in terms of yield, and 
the decrease in yield is perhaps the most important of these negative aspects. In order to prevent the decrease in 
plant yield under stress conditions, many methods are tried to make the stress conditions less effective or to 
alleviate the response to stress [3,4]. 

One of these methods is application of biochar to the plant that are struggling with stress conditions. In these 
studies, researchers observed that the application of biochar mitigates the effects of stress conditions. However, 
there are researches who has shown that biochar has an important role in the plant growth and yield that are 
grown in the absence or presence of the stress conditions [5-7]. 

 
Results 
 

In the literature, there are many studies showings that biochar has a positive effect on the response of plants 
to the stress conditions.  

Akhtar et al. [8] observed that the biomass of the wheat plant in the region with the semi-arid Mediterranean 
climate increased with the application of biochar. In addition, they added to the literature that biochar significantly 
increased chlorophyll content, stomatal conductivity, photosynthesis rate, water use efficiency and relative water 
content in plants struggling with the drought stress. 

Batool et al. [9] observed an increase in plant height and leaf area compared to the control groups when they 
applied biochar to okra plants under the drought stress. However, Haider et al. [10] reported in the literature that 
similar results are also valid for maize plants. 
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Kanwal et al. [11] investigated salinity stress on the wheat. They applied different concentrations of biochar. 
They observed that biochar alleviated the negative effects of the salinity stress such as water deficiency in the 
wheat. In addition, root and shoot lengths increased in the groups with the biochar application. 
 

 

Discussion 
 

In summary, it has been observed many studies suggest that application of biochar in the soil of the plants that 
are grown under stress conditions overcame the detrimental effect of the stress on the plant growth and immunity 
[5-7]. In line with these observations, biochar application in the absence of the stress conditions further stimulated 
the plant growth and yield. 
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