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Agriculture has a vital role in providing food. According to the climatic conditions and shortage of
precipitation, conservation of water resources has vital importance. In order to make optimum use of water
resources, especially in the agricultural sector as the largest water consumer in arid and semi-arid regions,
it is necessary to enhance water use efficiency. Correct irrigation scheduling leads to reduced water use and
therefore consequently improves water productivity. In managing and executing irrigation programs in a
greenhouse, awareness of crop water requirements and crop coefficient at different growth stages is
essential and by its help, it can improve the water management in agricultural sector. One of the important
factors in this direction is determining the amount of evaporation-transpiration. The net water requirement
of plants in the greenhouse controlled by the soil moisture method and was measured by the moisture
measuring devices. The aim of irrigation is to create suitable moisture conditions for the plant consequently,
maintaining soil moisture is essential. Biochar as a soil amendment improves soil moisture retention
capacity. Proper management of agricultural waste is one of the important strategies for sustainable
development of agriculture. Considering the high durability of biochar in soil, a useful strategy for waste
management is use of biochar in the agricultural sector. The scientific name of Coriander is Coriandrum
Sativum. It is a plant with a height of 60 to 100 cm and a growth period of 100 to 120 days. Because of the
importance and use of herbal coriander plants, research into about water requirements of this crop is
essential, especially in arid areas.

Methodology

In order to study the effect of biochar on the water requirement and crop coefficient in coriander
growth process in the greenhouse under water stress, one factorial experiment in randomized
complete block design in three replications was carried out. The utilized biochar has been
produced from plum wood at a pressure of 2 bar, under a temperature of 500 °C for 24 hours by
the slow pyrolysis process. Irrigation treatments were used at three levels including full-irrigation
100 and deficit-irrigation 75 and 50% of water requirement of coriander. Also, three application
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levels of biochar were used at 0, 2.5 and 5% by weight. In the growth season, to calculate the
evapotranspiration of coriander, the soil moisture was measured using TDR and also to calculate
reference evapotranspiration the pots were used as weighing lysimeters. Meteorological
parameters were also measured during the growing season by meteorological devices. Statistical
analysis was performed using SAS 9.4 software. In the data analysis, a simple analysis of
variance was performed for the depth of irrigation water and then the mean of the studied traits
was compared using Duncan's test at the 5% level.

Findings

The results showed that the application of biochar reduced the rate of evapotranspiration
compared to the control treatment. The results revealed that the minimum and maximum
evapotranspiration of the coriander were obtained 5.1 and 1.1 and the mentioned values for the
reference plant were 6 and 2 mm/day, respectively. The total and average evapotranspiration of
the coriander and reference plant for the 42-day period were 141.3 and 150.4 mm and 3.3 and
3.6 mm/day, respectively. The results of the analysis of variance of irrigation water depth showed
that the effect of irrigation and biochar treatment was significant at the probability level of 5%.
The results showed that there was no significant difference in the amount of water consumed in
the application of 2.5% and 5% biochar, but it was significantly different compared to the
application of 0%. The results show that the biochar caused moisture in the soil to be maintained.
Calculating of crop coefficients for the coriander showed that these parameters in the initial,
middle and final stages of coriander growth were 0.79, 1.30and 0.83, respectively.

Conclusion

In the present study, the evapotranspiration and crop coefficients of coriander at different growth
stages were investigated daily in the greenhouse. Aggregation of evaporation-transpiration
values in different treatments of biochar and irrigation levels showed that the use of biochar
improves soil moisture. The results showed that used biochar as soil amendment reduced the rate
of evapotranspiration under drought stress. Therefore, to reduce the amount of water used in the
greenhouses, the biochar application can be recommended.
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